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t(:)WJ.111HH} m-.umt/mn'Jt/ IJm~mtn 
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-Jmb · mb'!'tn'l~ IJmf£1-.ufJubmJ'Imln Tf 'ImFff-.ufJu-b-ttru-.ug r_ · 

tii~Jm'Jvq"f 'fm~ 

-,fmJ'mm. ~mfjmpmp IJFm 'Jt/nmp tjmpmnmJmmln t/L-.uf 1111~ 
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fJbjm) h· qhflmpfr!pmq.bjnL 1/fri"l!"~' . . 

>·6 . . : . 
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pfrJfowqwL 'n_b'wftiJfowllbttt ilwfJJ• -'>biJ! q.np~ ntbhbwtfiu Jfizur 
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'fptuJwubpfr pwbwftp U. 'fpw -'>wJwp ~l ftnLJbpu~ bp~pft UTwp~ 

pbp Zf[wfJLf.pntJ qwfJp ftwq_UntfJJnLb(! UJtuppbp /;: 'lnt/_p ~~~. 
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1/t'f..t utbtzf!t ' · ·.. . 

Unt.J.hUTwftwL lf{tnt fJjwb ftwfJflwp'fJN t fllppbpntf1J w b fu.'il'lfoPfl . 

t ll'fttl pwqwpwpbl pwpApnpwft qw{Jfr b. ftwfJb i.!I JfJbp.pflbpp 

Lftw~JwJp pt.wft;_ntf1Jwb ulwJ;wf~y)ntLI!f!l U.J'I fuLq.pfo -'>wt.nrz· 

tnuMwfi -\wJwp ftwfJJt ppn.p'frJf•wJp · n r.uni..JfJwu{lpnLJJ! JU 

ltzwbwftntfJJntL ·- ntbftt' U.nwbo J/>fttlfrftwpftJfrw~wb , U. pfrnpfr-

JftwqwL UfP"9buLhpL ftuwbw[nL1 . wfJ~Lwpfrb ~ .. · ~mwbui[ , · 

pi.llpd('npw~ qwfJ'itwJfJhppfibpt . . . . 

UntJfl 4l'I!P LUfuttntuftf, ~ utb/uL{tqntJfibpfr m;wbnrz.Lhpft1., 

oq.flhl JntpUJo&h{n~· _qwfJ:.fo b. . q':~~p~wJpb(1[!fihpR ppnpftJfrwJft 

-'>frJntL.pfibpf!, UIJt pfonpfrJfrwqwfi , lL !pftq_ftftw.pftJftwqwL utf'n~ . 
shubhpf! ftuwflwtm' -\wJwp·, npnilp pLflwbntJ bL q,wf1/r ifh1·. 

. . ; . . ' . ; . _ ., 
w1'£ umwLw[nL9 b. Ufw-'>htnts -'>htnn, fr1llUfhil . fiw.h .qw{Jfliu-, .· 

ufJbp.p'ilhpp wpmwqputfJJwL ·rfwJwLwft : 

.. · t .,, 

.·'· ' ' 
,) : 



ltU.ta'l1 flU.'\U'l-PO.\TU.Ubl'C 

,\!Oi'f' 

. ~tiL[If! ~wfl~ U ~wfllJwJ(IJ.ppflbp~ U(WpUIW'f~f' pw'l.UIIff'W~ 
_JwuL ~~ 'LpwLnt/. t U(WJJwbwt{_npt{_ntJ Jflhp~~ ~hHw~wfl .· 

·~lrc&wql!• wn.wbg tP~ !pfr'l~~w~~J~w~wb U(pngbubbp[! m£'Lfr 

;,,_ffbflwl 1.bL %wl'"'l• pwbfr np 'fpb[lb P"l"l' nbw~ofrwUp(! 
' ~wlllwpt{_ntJ blJ tf'UIJfrL tntd-ntJfilbhpntJt 

,tpp b. 'lwliwqi.uL bJnt[ilbpfr JfrtL. UJb'Lfr ntbbsn'l 4r_n/llwnb-

lntfi1Jn'flt! pwgwll'pt/.nul ~ flpw Jntb~nttlibpfr phbnwJfln.LfiJwJI', 

IIIJif/fL.pb' flpwbm/., np tl'fr JntbltnttLhpfr Jbt 'H'w~wb .L. pi.ugw
•au-twL Lftfu~b:p[! '1wuwt[_npt{_w~ bb Jb~f! Jjntufrg "l'"l {hnw.

r{~tpntfiiJwb t/.rw, nLumfr b. . Lrw · Jntb~ntthh(lf! ywpn'l bL 

,t•"'•l.b£ frlitll(bu pwgwuwt,w'fl, WJL"lbu ~l . '1Pwltw'fl tfr91w
;,.jir/_w.t hJttt[lhrfr {burt Urwbnt{_ ~ pwgwurrt/_ntJ ~"L"P'1 .tnt

'#'"lpUp .:wn",.utwgfln'l. u"lfrmwqnLgLbrfr lt liiJL Jp~gnLfiJntL-
11.,/r nullt'l {/rlfpwurwgntJ(!t btflhtn'i_ tl'fr lr. WJL LJnt[lbpfr Jfrtlr. 

~~-~ ~~~~"lfr pfllltJ.fl~g. ~nwppbpntJ ~~~ unlwtn, {pqpnu~nlif~ft, 
~·t.~rufl, ftuo'll£au~ it -lfrJfrwU(bu qwU(.[.w.t t,ntpf!' . 
~;,.: a,., t[ftr>wftru.J qurfl{n'l 1trtpL . IUJfl 1"Lf'fl L "1'1! 4ui"'~~ . 
i-1lt · fiJntflfr .pw'l_W'ff'wJ_wubpfr {bur. LpwbntJ unt{_npUI[IWP 
;.&+.[w.t hfJ tftllntJ WJL Ljntfilbp (zw.pwp, [l(intLhp, {wLpwjfrfl 

traf"l' It WJLf, )t t.w <bzUJrit{iJIIIJp q."L"l'lfrw1uiuf f(wJ wfJ- · 

P,.•.ri"ul ., t uw11.w.t J[lbp/!Lbpfr <wtJwL JwJwllwlt: 

t" J.fr'H'nultn"lfrlt tntpL wsfl tirLpL ~~ "PI! ltlwli.f..bt t iiJrtL[I{; 
.... ,,.Jrflhpfr lta'lJfrg lr. u1w{a/.nwl t J ll!'lwflnfJ'H,irttJ t U.J'I · 
.tl'flltffiw_~C ~wJu1.w~ ~ liJnLfilf pl!rrLJflf'll• bri.Cf ,!w~bphu~ J4-

9. 



J:tnfljntfl P9, O'fP prnfl~<{_ nt{J J"Lfi/r,g 1 U(wt; J wfl urkn'lntfl J"Lfipg 

k wpmw[?frll WJL· q.npJnflflkpfr9 ' fh ~hpJhmJrq UJUJ{'WJnLJ .l"l' 

· ftwPI! UfW~bzriL cfwJwLwft mb'lJr ntLbyn'l funllw'[_nLfJJwfl pwf'd• 

~ pwontJf! UfWJJwflw<{_nl'<{_wt} t qwpfo . ~P'lf'"uftnUfpftntflJwJpl 
.fpfr w<{_h[SnL~[! qwph[p I; -:hnwo'1hl l."f11i19mJT/,I_t · 

fluL[_Jwfl f"Lf'f! uH'fwJf1bf'IJHpntJ b'lwt} . ftntnfr'lbbpfr 

t:bm l(wU[<{_W~ tf'fr ~{rJflwl(wfl r!wuuwfl l;t . UJ'I ftW.Uff! ltwl'"'l 

I; tfrllhl uuuf'php uiJpntfJJwfl, flpnz lfntnfr.'f'ilhp fnL[1{! U(UJ~tnJ 

. bfJ ntcfh'l, JJn~u'ilhp[! pnLJL dliru/_1 

'-lwU[t{_wt} p_nLpfl WJfJ f"'_f'fl f;, "l'l' Jnthftnt[WJ/rU ntcfhpn<{_ 

ftwUfl/_wtf I; J{r zwpp pfrJfuuftwb fuJphf'P ( wJpflbhpf, ~P'fpo_,. 
ufrLHpfr, qwppopufolLbpjr k WJ[fl) t;bu11 'bw 2PfWU[WU!ntJ . 1; 

UUfpurwqnLsLbpfr k JJnLU lf"L"P'fLhpfr JwuLJrftllbpfrL, fipwt9 
,fwqh'phnLJfiJfifl · uurh'ltfhtn4_ frLl ~ "f' f.pwf1w'lwfr{Jt '-lntnfrqUpfr 

. ~Lwflwtf tf'P Jfr Jwul! qwpn'l I;' WJL.pwfl wJnLp Jfrwfl~l fi[J. 
p~h9 ~hm , np '1-wnfl_w qwU(.[wtf f."Lf'l U.1c, uw.;.z_~LJ 1; oo C·frg 

swt}p fbpJwumfrC.wflntJ, J[;t) ,.J.f_wpntfJJwJp wfly_wml/_ntJ I; 

l."PwsLblfru (Jftbl.lr. 105°C thpJwumfrC.w'ill!) h frp Jh2 wt[bp nL 

zwptilp z.fr L"Lt}nLJt '-lwf1fr Jhr U[W{'~ILfililql{_ntJ I; Jnm 3% 

l(wur'(.w~ ttitpl 

PftJftwUfhu qUiufrfwtf pmp w~hl'11/. l)wuqwflmJ bfl fl{nLP/r _. . 

· Jnthlfnttfr Jht JmLn'l PJ"'f'b'lwf"Lf'l! It qWit.nLsif_wt}puiJfrb 

(qnLumfrU.ntsfrn'L) f"L['f!i · 

RJNLf'h'lwtnipf! qtuU(.[w~ I; bJnL/1/r PJ"tf'h'lflhpfr , opfrilwft' 

lfw(Jllwtwpwpf• PJ"Lflhrztbpfr ~bm1 93°C tbpJUJ~mfr-&.wfmtJ 
·Ln,tfn<JPfrs PJ"'l'brzwsnlz. l(wflbwzwpwpf! ''fwpnLfrwftntJ 1; Jbq 

ilnthlfml ·. PJ"Lf'bizwf.nLp' (C 12H2~011 • H 20)! PjiHpll'{wjlltpL . 

LUJ11U[bu ubpm }; qwU[<{_w1_ q~{J'1wz~.pwpp p~ntpbqflbpp ~bm, 
• np wflf_wmb£ ftwrlrtfo I; Jfrwj'lt i 20°(>-fos · pwpA.p mw.,,;;gL.b. 

~~~· . ' 

· ,-; , ~WIUIL!It/_wtfpwJfrfl f"Lf'f!.• JmLhtn4_ fiJnt{Jp Jnthft~'lP .Jh.t, 

· ~Ppl,L:~Lr! ~- !!'P l)wmqntJIJ".Lfrflbf'.l!• rtf'{! bphmJ f, opjrLw~ 1 
')bmhJw( ("~ill~wpn_LJ~s' . · 

GaO+ H20 = Ca(OH)2 . 

lj•utufrnc.•'fr _ o.l!,'~f't ~ , .' . •"'t~~"':"r ~f'Uoli.f' •· .. . 

.10 

. • u,,Uffrufr 1mf,e ftwpbtfr t wfl!_wurt.t Jfrw111 ,,Jbrz zHUig
•'.t""-· 'iiJnl{Jf' pwtzLUlff'NL{JJwfJ lfrntforfuntJn</_, LUJUfrflpfl' {!fljllli. 

••ut 1; l)wqwnw¥ nhwftsfrw'ill 
.. . ltnt/_f ~wpf! Jfrtfrfr ~w?_rfnr/_ UfwpnthwftmJ f; 87% fNL[1 

(83-Jra .Jjrflz.h 89%)1 llsntu 'fJ"L'lwm'ilurbuw~wlt ftblt,_wilfrlllrpfr 

' t,~~~_JintJ tl'fr pwllwftl! mwmwfl<{_ni.J I; 'ilzwliwftwlfr uw<Jw&flb

. rnLJ' ~JfiLUpULUJpb bqf_bpl/_fr /fwflp Jf,f 65% -p9 Jpfrzb_ LUJt)p 

t,•JIJr Jb1 86% -1!• 

. ~wphWJllll\~ pl'.mpwq~rp: 4wf1bwJ"''lP Ufwpnt'1wftmPJnL-

1tf ftw{Jfr Jht urwm~&tf_mJ · t w.J.htfr lw1'1' 2,8-fos Jfr&z.k 6,0% 

I(!IJI)JwlrfrbpntJt liw{JflwJnlllf!• frLlUfbll wJbfl Jfr J"''l• luuu. 

~:- rnnJ uUfppm 'l:Lfr~bpfr1Ifr h G.wpUfwfJ{JnLflbpJr pwplf bjlbpfl t• 
;~ '1-tfrobrfoLfr !f.npJ"'llr I; CaH5('0H)3 ~w.r 

\ 
' · 

CH2-0H 
I 
I 

CH - 0!-1 
I 

CH2 - 0H 

lhLbLwl""- "fr'fpopufrL uUffrpmwJfr'1 fuJpbp (OH) , 'fLPSbl'frLc 

i.wpU(w[JJ1ntbbpfr -':bur wnwf.~sflrwl t pwp'f h{JhpUbp' 'flfr9b-

I'Jr'fflbp (S-wpU[hp ). · . . 

CH
2
0H + C

3
H7COOH CH2-0COC3H7 

I twpwt•PPnc. I . . 
CHOH + C

17
H

35
COOH _. CH-OCOCl,H35+3H,O 

\. ""'""'r~'l.wppnc. +-- I -. " 
CH

2
0H t C

17
HJJCOOH CH2-0COC1,HJJ 

· 0 LI.J.'i..uppn.. lmtl~f/ltrft'l (ow['•'f) 

, liwpU[hpfr wnwy_wgJwfrl! qwpn'{ bfl ,/wufrwqghl G.wpU[·W. 

,. _,Jintflbp/r Jhft, bpftnt ftwJ . hph.[! Jntbftn'iLbp k btflhln<{_ 'll'iu

'.· •fta; l!'lwppbpntJ hfJ Jfowq.tfrsbpfr'lLIII', lrpft'H.PSbl'fr'fLbp h lm. 

· '11./t8bl'fr'lbhp1 lfH,.wflwqwfr li pntuwqwfl J"L'lbf[! JU JwuwJp 

. 61l'f(fQbp/t.'fi,br bL , lfr"ll.f wnwtwfln.ul biJ 'ftfrsbttfrlifr L. bph.p. 
11 



i. 

-

Pot 

'%08 717TJ'/I' � piupbm7 iT1"/d ,JJnl11/J9G,J7b ,J1nuf
-m'Jdm1, bu7m'J

1uJmln Jl/'J
1udd f.mGqbm:,1 1111,Jq pm7 7'1JJ 

1Jq'J
1udeJmlnJmy. J9dJmu, 'Jlf J'lU'JUIJ' lqp 'Jmfd1UJ'bm7 ,JJq'J 

-huh1up G'!,mJ'J 'Jil'!,,Jnfm ''1'1 iJ,JFm],ddmJmui ilJq1Jb,JJ9G,J7b \ . ' 

Ju1ud fmpGmuin 1Jl/'Jb,JJqG,J7b 6! 'JFm,Jp 'Jlf 19],uiml'Jm pilp 

-Fmvm G,Jb1ufm'!.dm1, p1u'Jm7m1JfJub 7n1/ •(Jmbm!r ,{iJmil ,Jp) 
piupbm7 J ],,Jd fl/I' u,ml 'J'IJu

'Jm7mnqu,' (dpmfe/1uG7mpm;,, 

1Jm7mil9J9) il],,Jd ,JJ!/'Jb,JJqG,J7b Ju],mJm'J!r p1uillnqb IJmfd 

-iuFm7vm ,JJ91pudeJmlnJmy. OP 711q,Jj, l9p iftnuFmqdmt,
1iJJ!/'Jq1uFe/1ulJ,u,m!r mJ'J 71 Jmdm71uiq!, 

'ilp1uG7mbiub ,JJ'l'J
1udd fmb9 p1u11u79_1up ,JlnJmy., J 1nu],Jb 

-mdiu'Jd pu
'JmJ''J Ju ,J'Jmil 1ilqiufd1uJbmbmd q,{Fmb,fJqG,J1b 

717Fm ''J,Jfm],dd 1Jfm,Jp 1u ,JbiuFm'Jdm7 1m'Jml'11 Ju71Jmt, 

(bm ,fJq11,,uddmlnJmy) rw,fJu,,,,,,., 
vmyo 11,tn.,,lffJ'•u,fJmm11, 1�,ftl11B,f1• ,u.,1, lnJ,,., 

nNoo::>�m+
c
(Ho)

s
H

c

:) � HOUN£+
£
<�o::>o>sH

c
:) 

•J'l'Jvmy.o ,J9bm. ,JJ9qiude/
-mlnJmy. 71 tp/Jq6,J7b 'J'l p1117'Gmu,n p1uilln9b IJmpGmvmy.o qm7
-m,J1m71m ,JlnJmp 1n,J7!ffJubJ9'J 'J7Fm 71 J'l'J,J1m71m •Jqq,JlJu7 

-ub iJ,JFmJl 1J9'JU1'Jlfl'Jlf</; mJ], mJIJ J p1U7'Gmvmy.o illnJtn[l
tu,u:,, 71 pm!, ,JlnJmy. J n,J7mu, 

q,Jb1uF 'J
1ude/m1J,JJmquin,Jndo7Jq tu,u!r ,Jpup iJ,JFmiJ,JJmquin 

'Jlf'J
1U (il-%0& uiup ,jJ'l'J

1udfl J111ud) 1Jlue/dm1J,JJm9u,n 71 
1J1uddm1J,JU1,JJ11mfb tp1Upuitnl1Jm J '17'11' G,JJ'1'J'J1lmvm JmdmJ 
-u],un 711!'J,.,;J'mp 'JmpGmvmy.o ,JlnJmy. ilJu ''J1ude/mbmJm7 

'1'J
1U rm!r 1U UIU!, J1un ,Jlt1Jmy. ffflPf7 n7lnm1J'f'JmVYJ IIJ,JJ'l'J 

-1udfl Mm J 71uu,m!r ilJu 'u,u!r 71 J'nl!r 71uu,m!rmJ1uf p:iu!}9d J 
ilvqy illnJmy. bu],Gmvmy.o n,Jlquim.?'Jm ilJ91J1uddmlnJmp 

J'l11,,uddmlnJm-, 11,,fJ'IG,fJb JnJ,,,, 

HOO:J�£+
c
(HO)�H

c
::> � O"H8 +

r
(�OJO)

s
H

c
J

• p1u ],Gmvmy.o J 
uilg!r Jmdmuimpqpm!, 'pul7'1,,Jl Jqflq bJmd ilbiufm1Jdmt, 

'%8 n9lnm1lu],muiup J piupbm7 l9p ,Jin 
-ilm:i il'l.

1uFff1u7m11mil ,tJ91pudd '111/ 1r1u7'f1u7 fl mfJmrm:, 

• 

\ 

·,

tt I 
11u

ggm'l4Jlnm� �n,J 'pufm? 74,i ,r1,1ue/dm7qJlnm� 71 'Jludd \, 
-m'JUJ/nm.7 I J'1UJl 1 ?,u],f1U7 iJ,J],ulbuJ pm IJ1UddmbmJmt, )'
1p1uJ9lnJmy. fmGmqp 'l'I p1ufm7mGmd JmdmJu],un il1JuJu I 
''lwddm1J,JJlnm7 71 tpue/-rJm1,JJlnm7 ''JwrJfim'J

uJlnm7 'rpudl!} I 
-mbmJm7 ,ilJq'JwdflmlnJmy. 1J,Jfmlw7111ur JfmG bub'J� uiq!r 
,JJ91J,JlJu7ub iJ,JfmJl 'J'l luJu

'Jd ,J19],m Jmpm!, ,Jb1uFm1Jdmt, () 
1m,JG1Jquin,Jn'J

u7 71ubq!r 71 71u,J, 
-m,J, '"'J1ln '1'J

1U ilbwf '(%pf'-9t 1 p1urbm7 lqr ifbwFm'J 

-,Jm7 ilqwF,J1u7mq1UJmln GqmJq 71 J'l'lwfifl 61 711'Ji/1''.'Jm7) 
'J'17mq.,,,il G'lmJb fmfm'J ''J'l 71ub9!, uJ91J1urJfl fmG9bm!r/j 

1(0fot,-&) J'l'lwdfl 6 ],uJ'l'Jl'"u,m Ul'Jlf7 if'Jfmti/ 
-fm 71 'J

1Ue/dm'J'4uimJqG 11J1Ue/e/m1JifJqG<Jb,J7 ''Jwddm1Jqb9d
''J1urJfim1J,JJ mq uin,J nilo,Jb ''J

1ufld m'J,Jti/ mJm ''J
1udrJ miJ,JJmq u,n

I 'J1urJd111JJ,Jui,Jr1nt/n I IJ1Uddm'J,Ju,n,J,b/r I IJ1Udflm'J,Jihum1 I 'J1Udd 
-m'l,JJlnm7 'q1urJeJm1,JJh1m7 '1pueJflm'luJlnm7 ''JwflrJmbmJ
-m7-(%89-BV Jq1J111dd Cl J'lUIJm,,Ulmln 'Jlf 'J4Jln1udd ,Jil 
-Jml fmG9bm!r buGnw Jqqpuuim i/!Jfmti/fm ],u],fl hfw

0_ ,

1,JJqilJml fmGqbm!r7 71 fmG9b( 
-m!r .,Jdp,iJ w7J9 'Jlf p1up1Jmpmd ilJq1J1ue/e/mlnJmp 

1r1uJ11'J'Jf11J'!,mn 1Jfm7 'Jlf p1u-,i -,
-tJmuimui ilJn'Jmy.,JuinmpJ.9l 1Jmp1m!r 71 iJmpGmb'Jln ,j1nulm'J 

-rJm7 ],uil1Jm71ui9!r 'Jmld-iu'
vpmpm!r'lm ,JJ'l'Jb,JJ9G,J1-1:, 1r1uJ 

-n71uh7ur JqdJmu, 'JFm,Jp 19],,iflmd 'l'l buJm7 ilJqlJ1Udd 
-mlnJmy. fm],uiml'Jm GiJb1Ufm1Je/mt, 1(Gmp,Jb ,JJqdp,iJ 1J,JFm1,Jn
-iloJb,J!r il9Jq 11J,JJ9G,J7b) iue/e/mlnJmy. ilqJ� 

1,Jlq],m 7u J
rw],7m<J1UJmln r1u1iu7111up 7111' ,jlnJmy. 7n,Jl1Jn.,urJdmlnJmy.
lt 7171Jifl' 19uiml1Jm J ,JlqJm7 G,JqmJq, q fi1\F'J v9nmpm:,, 7u 
nqlnm,Jp,Jil ilnmp f'II' ,JJ9lnJmy. 71 rt9ln7'J,J 'ilbwfm'lfimt,

1 Jq'J'J
1UF £1.1u7 u,m !r J9dJmu, 

1Jm7m,Jp,Jilm7"b,J,f; 71 nqlnm71ui9!, �tpufe/1uJbmbmd 7mnquim,Jp 
-7u ,JJ91purJe/mbiJmy. 1'1111 ''l1/J'11J'lmrFmln J9dJmui j!.Pm'ltiJ 
71 'J,JiJmlJl ,Jlm,JBmui7m7 ''J,JJ97 fmfm'J 

1ilb1Ufm'lrJmt, ,__.,
,G,JJ91J1UrJe/m lnJ my. Lu

'Ju, I' 
l'II' 1Jmfe/1uJbmbmd mJ'l 'Jl{ fmp,ifm,, ilJ91J'J1ulrJw7uim!r ,Jb 
-1Ufj 17m1Jmpmp 1Jmfe/1uG9bbm,ifu,J, ,JJ9'J1urJe/mlnJmy J9dJmu, 

l 
,� 

··.::�., .. -.. 'l'l 
f 
j 

'
lI 
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. .. : · ~lfrSJ,P~'IUPfo pwJiu~1nJI! ~pw~sfo,;,t£f,}r •.. ~fiJ~J~ .. · .. :f C· 

.. tniupfibp . tbpJiuulllp,wflnul wsb111nflfr J/lt flp,;fljj tnt6-~tfrirL~ . . . 

fi.Jwfl ) t/pwt 'liu(lflwJiiL'f./r Jbt UfftL'I 'fifrsbpfr1f1lbpf! - (iS%) · 
wsburnflw Jfrfl, Lntt)-nLJflfrq wflp_wurq ntJ hfl fluurq wt)-pfr J.tinrf.> 
tntd;mj{J[! Jfrbz.lt 6° C UfW'lhsflbtfru, ~ftuwutfrL'I 'fLfrshpft'ILbpj{ 
'(Jnur 20%)' 00-frli JpLz.lt. 5°C l.qw'f_bgflbtftu, .t;b'lnt~ 'fLPshpft'f• 
Lhpf! (65%)' 06 C·frs gwt)-p rlqnlwuurfr'wflnul: 

lfw(lflwJnL'f_p . fl'fr'lMw~wfl "-fr'w~l!, · .t;buriLwpwp, ~wfu4_w'l 

t [lflmJihpfr 'llPS·bPfr'lwJfr:L ~w,_Jntfi'Jnt11frg 1 9nL'lf! UfW~b[fru 
wn.uit/r.fl ~bpflftL Ofufr'lwflrttJ bfl {b,_nL~ ruftsbl'ft'ILhp[!. npnLii 

pwfJmtf! qwJu.qw~ t 'IJfrg/ipp'fflbpfr Jntb~nttnuf 'WpUfwflflnt.;' 
flbpfr .'l_tttq.w~glfL{Ijni,bfrs' . 

ltuip&wJ~lliJ.~: ~\Up~ Jbf: r,;_,pfr Jbp (L~. 1) J"L'Lf! qur~qnLJ . . 

t tJntt~fruiJfr ~wJ unuiUfhL'lfrwJfr . i/Jt'w~ntJt '-l.wfiLwqb'ld.fr 
.,, .. Jh1 ~lllflf! '(-ur~q,:tJ t .t;b'ln~k l[fr'w~JmJ' ~bfl'lwflnt JwfrJ'/Jfr . 

pwpd.p t ·hpJwuurft'wLfr .zLnp.t;fr4_1 .f.'w,Lft np J"'-'Ll! z./r l"Lt)-4_ntJ . 

~wflfr f('WJ/rfl 1/wub. · Jh1, Wf'{W Lp~ ;/&uulljl~flhpf! 1 Aq111/L ··· 
l""- qpwqbl wJhflwifrn,pp t)-wqw[, ;..p'fhfl ~wJiflwqb'f_d./r tUf/J. ... . 
flhtiiiJpfl Plfrt&hpntJ ltiuflf! wnwt.wfiUitfru, Jw~hpknLJJI.wjfrlj . .. · 
lwpJwfl ntJbp[l w'l'lbsntfiJwJp pfl'fnLflnUI bfi qfi'l[l Alt, · · .. ·._ . 

bflb 'twflfr phpJwuurft'wL[! fttLn.ul t, · op~fiw" . "flbt~ns . · 
.. / .t;Junn1 'twJifiwJnL'Lf! .t;b'f_n~lt l[fr'w~ftg 1/_hpwt)-:qntJ t Uf[lfl'l , 

qfrSw"ft -( uni'uUfhL'lftwJfr l[fr'wlt), JuwJuurqntJ t flpw qfi'lwM!,- / 
l[nt{IJnLfif! L. J"L'lw'I:L'Ifrltt! 'l~~fmul t wfiiJJntfiwd.lt, 4b't.ntk . 

·_ 'twfiLwJnL'Lf! UfL'IwfimJ t Jn,; 18-25°C fbpJwuurfr'wfmtil; 

fru" JnL'f.Wqll'ffr'tLhpntJ b,_wt)- J"L'Lf! wqhtfr gwt)-p 1/,pJwu111[l~ 
'wfintJ, .pwLfr np fipw utfl'lwgJwfi[! Juwfiqwpnul f Lpwflg . 

. · Juiltbp_lamfl~jftL lwpn~Jl!' 8m'lw'l:fi'1/rltflhpntJ .h'lw6- 'twfiL;,":' 

J"L'Lf! UffrLii if.Jr''w'tfr qbpw_t)-blnL •i)wJwp 'twfll! UfW'Lbs'hnul 11& 
Jfrllz.L. 1-2°C 't;,J 12~14°C-ntJ UfWi)nui. hpltwp JwJwflui~ 
( JfrLz.lt Jh't op )t zi wpUf/r PJ"'-l'b'LwsJwfl[! fllJiwu,.nul t Juwn.-

J,bll!, -
·. ' • 'lwflfr Jb1 h,_.Uf) Jnt'f.W'I:L'Ifr'ttbpfr 111p~Jwqfrt)-p uttqnpw- ' 

- P':!'P urwurw_L4_ntJ · t 0,5:-frs JfrLz.lt 10 d~d uwjJUiflntJ (Jft-
. t/J.fl .i)wzq.nq 2-3 d~d)t twur l)w,_.[_w'lbUf hfJ i)w'b'lfr''f"LJ JU 

~pwJwqt)-fr J"L'lw,JJ-,.Jrltfihpt 'bpwLg JUn.LfiJnt11e kwJu1.wt)- t 
.· 1.4 ~ 

....... 

.L,nmtL~ -ghq}g; - ~~~qwtj,fibp}r ~Ap;;,~p;tJfos .. • k . /u~wJ.pfo 
lfiiiJJ wLLbpfrgt 

8nt'f.wq.L'Ifrltlihpft· Jftpfrlt urpwJwqft{p - 'lhn.L.u · z./r npnzni'J 

, +-•Pfr J"L'f.WJfrL · .t;'f/ur'tnt{JJinfltbp£!1 JU fllw~w'tntfJJ-ntlr •.. 
~~~~~fr Lpwfls pwzfounJl! Jntb'tnLfntJ f!UUI JUn~p1wlr (w'tz_. !) 1- · 

. ... . 

....... 

'-'\· I. Snt'lwq&I}~~&Lr ~wp~ dbf : 

l·frL W'f.Jntuw'tfr uri{Jwlthpftg hpknul t f!Ullr JUm.fiJwfi 

J"L't1119L'Ifrlt11hpfr pwzfuJwfl ·opftflwz.wpntfJJnLflf!' lfW w1t t~ np 
twfifr Jbp w _JhLfrg zwur lfJI'flqiiLJ hit 2-4 ~~-u urpwJwqfrd. 
IILLhgn'L J"i'Lw'lb'lfrltflhpt · 

0-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 . . ' 
8-9 -

. 9-10 

1 

153 
370 
320 
103 
50 
4 

2 

223 
300 
240 
160 
60 
13 
4 -

-

3 I , - 4 ·: ·. 

163 ·.· 3i·7 
387 327 
290 180 
97 110 
50 .· 56 
3. 7 ' 
4 '' 2 
4- t 
2 __,, 

1$ 

,, 



r, APflf Jn ttL UJ,J,,A~Up Jr:·zw .p bpI! Ui'f!'fi"-J lr £ "I w 'b I' fi, zfrlna.. 
~/r (:znnfr ~wurpwu-litnt.J), flwlifr k J"Lf['Ufl'~l[uid- ~·iufl" (ultp• 
'l.wurl.lfru) Jht wlislin'l J"'-'lfr .pw'illuffr 4.1'~' 

lJwflfr Jht qur'iu/..n'l J"'-'l"''IL'l-fr~Lhpfr .pwLw~e ~wuurwurn;,.. · 
1J:· liwp61.fr t pfl'lntftlil, np 1 tit ~wfJe Jfrt/rft <wz4_n.[ Uf"'l'"'-· 

- Lw~ntJ t Jnur 2 tftr'l '111'1-fr~Lhp, e11'1 npntJ, WJ'l· flfrl{l! "'"
+nful{_mJ t qL'1frft'kbpfr Jhd-nt!IJwL[! <w~w'lwpd. <wJJ,Jwurw- ~ 

ltwL ~wpqnq: flpnz ~£L'1wLfrf1hpfr 1 lit ~wflfr Jilt _ qurfu[.mz. 

1-"'-'lw'IL'I/J~lihpfr . Pfr.f.l! ~"'P"'l t <wulibl 12 dirq-fr: · 8nt'LJU~- _-
1fb'1fif'Lb.pfr J -bd-tH.'JIJwb qpw "''l.'P''l qnpttnLJJhpf! Ui'l.'1"LJ lit; · 

Lwk LpwLg _.pwLw~fr '[pwt Opfr!liw~, L"'~urwsfrwJfr · 2./'lw'f 

eftfwg{!ntJ ~wpfr Jht · J,·'lwtt J"'-'l"''IL'1fr~L6l'fr flfr¥1:! unlit~ 
lwLnLJ t• - - . 

lJwPe ubpw~wlblfru J"'-'l"'lfL'l-fr~Lbpp t..hL _ JfrwLntJ ftpwp, 
frLzUfbu ~wflftwubpfrs ~wpwq U(iumpwuurblni... J~JwLw~' '/ow 

pwswmpqnul t 11pw1lmD np J"L'lw'IL'l-fr~fibp[! lf'tWUfwurl/_wd-

611 flw'l.I!Jliflnq, "1'1! ltwqJI/_wt)- t Lbsfruifrliur.._u"'fruruJ~nt9wJfrL 

tJnt!l/rgt P.w'lwLpf! w.n.wtU{LntJ · 1; ~wpLwq.b'ld.fr l;UfJrflbtwJfo-L 
l'tfrtftbpntJ, · . . ' . . . 

8nt'l.wq.11'1fr~Hpfr znCLpfe h'lwtt J1w'lw11flfr wn~wJntfiJmfl . 
iwufrli 4_~wJmJ t wJli _ ":wblf-wJwL.pe, np J"'-'le Lwlf l"'-6:"'1: · 
d-t}JpwJfrL hphp[! t..fr' ~wpn'lwbntJ ~np'l_.bl ~wpfr Jht h'lwt) Jirt~ 

'l/!' ll'w'lw&pl! wl~wlfrnq, ppnt.Lbpn4_, UUffrpurnl/_ 2l''lwfl'tuf6p-. 
JhLurnq .pwJ.pwJhtnts <l11nn JfrwJL t)t)JpuiJfrli 1Ipbpe ~wpn.:. 

,_wftntJ t frp Jhtl"'-t}bl qwpfr Jht hqwt} J"~'ll!' _8trt'lw'~·tfi+-
·. flllpfr Jlwqw&flf! JwuwJp ~wphtfr 1; luiJPWJhl Jfi.'lft4iu~~fl 

fihpq.nrrt}mPJwJp' -<wp££~'-9 wnwt 4wpbwubpfr UJIII'lllfti,~4nl{_, 
JZTl'IJ! <mlb{nt rliuJwliwf ntJb'l urwpwgntJnq~ ufll{_blfru' .$lip .. 

JJ,JJ,j,iuurfrq JwputrLJnq, · Jfr~pnoplfw~fr'lJflhpfr fllip.qnp~trL-

,.fiJwi/1' k wuL, 

. /I pUg ,pJ.frm~'w11 ~w'l.JntPJwJp · !jJifuJw-urfr'l&~pf! UJWlll-

~wbnw bfi ~mpUfhpfrfl JJ,fu~L.f.n'l. f/lnuf/lntfr"l~_'lflhpfr fuJrfL, _r,w.., 
l€$ 

iJe UfWl'"'-Lw4ntJ t hp4nt !pnu!pwmfr'1' thsfrmfoL (J11ut 0,1% L 
khfPwtfr11 (0 ,02-,_0,05% }t 

~h9 f1mfr11fr J ntb~ntt11 ntb fr -': hmiLJwl ~-wnnts.f.wd-pe• 

~hsfrmfrbf! tntd-qnu! t bnLJb [Mh/1;_11hpnuf, fr11;_ np tlwp

ll!hper Uw ;_/1 [NLh1nLJ wshmnbntJI 

l:fh~wtf,1fe Jnlh~nLLf' ~wunLsqwopnq thsfomfrLfrs mwpphp

.1/_ntJ t 'upwhq, 'np funtfr11fr 1{-tnfuwphb U[Wf1nLbwlfmJ t wJfr

LntfJfrL ·uUffrpm (NH2CH2CH20H)t 
· _ thsfrurpflp 4fr'1P"LPif.P dwJw1lw~ wnwtwhtJ h11 hp~nt 

'iiljrU,W{IJilntUp (lfwLJfr.mfr'~ ·wppnL1 olh~11wf1j?nt ~wJ w.Jl j}j}nt

f_JhpJ1 pbJ_Uf hu 1lwk. lflP9hpfr11 1 !pnu!fmpw "wb j1j1nt IL fu ntfrbi 

ll.Juwfrunq, thsf,mfr1le lfwphtfr t 'fputht pppu hp"nt tlwp

"'uifJfJntbhpfr IL !pnu!pnpw~wb f1{Jqp fuwne lfLp9hf'piJ1 f!biJ n-
' pmJ !pnu!fmp';ll~iub j1j1ntb funtfr'ilp -':bur wnw2w9bnLJ t pwp'J 

6Jibp 1 ~hsfrmfr11fr -Ah'lpJwb clwJwLm~ wfltwm.[n'l funtfrbe "w
l'"'l t wnwp_wsflht -':wppfiqfo <wJ /1. -':n1nnq mpfrJhj1fr~wJfr11. 

0 tl C'H3 . -- C\H2·•·'., 
\ CH3 'o 
N/ CHJ N-CH3+H20+ . / 

!" \ ' / . Cl-1, CH2/ . 
t tz-Cl-12-0H CH1 

hL~"' __ _.SJ\hJ~r~w.wJ~u l::'*Ltt~ o~-1'~ 

ll 



·. ;.• 

: ' llwpfr u"lfturwkniswJfrfl fiJ;,Lphf'p *"'phi/r ~ pwJwfJ(rl •l
1 

· ·!f,pw~DP"'JP• ~wqhJiflwJpfl (2,80% ); · LW*mnwlpn,JpflwJfr.fi. : 

· (0 ,43% ), l"'~urmnnp~'lPt,"'JPfl .(0 ,06% ), Ufpnmhnq;,-Ufh.Ufiiin~ .· 

fli.UJfr'b (0 ,01% )t l.Jwpp ~pJflw~wfl UUfpurw*n'o'"'JP'b fJJnt{lhp~ · ... 
*utqhpfJp £. "'LPn,JftfJ'b hflt . . 

. < . tiwttli~li: '!wpp Jbt *wqhpfJp U,wpmfJw~~'PJ~'fJP ~U.{-2: 
. Jnuf .t uUfptnw*n~ofJhpp f!'b'l~"''bmp pw'bw*p Jnur 85%-et 

. ·z,!llfbpfJI! ·*p~Jr *wPflwqbqahpntJ Jjrwt;,,J ~ *wlo/!ndfr · 

It ~nufmpw*wfJ PPt/.{t ~bur k *"'PP Jht ~ pfJ*fJn,J *wqhpfJur.:: ·. · 
it"'tofrniJw!fmu!pwur.wJpfJ *""Uflh.f!uJr Mtm/_, n{lp wnwtuig .. 

'bn,J ~ JpohLLhpt 11.1'1 Jpohlflbpp urpwJwqp~p urwurwfJII_w~J : · 
~ 30-Jrs Jfr~z.b. BOO &U.-p uw~JwfJ;,,J, · . · · ,' · 

· l.Jwpp Jht (puur fTJ . ?-Jwl.bfl*nJfr b. ntpfrz1l. in'i.Jwl~b~P) .' 

JfrLz.b. . 40 &.d 1_w4tp *wqhfr.'bw*wLofrnulw!ptru!/IIJimwJJr'b *""Ill._ ·. 
Lheufr JwuLMLhp ~wfJ'IPUfnLJ bfJ 30%-rn/_, 40-/ro · JfrLl.k . 
80 ~u:.p' 30%-mt_, 80-po Jpflz.b. 120 &d-p' Jnm 30°/(},·: , /,. . 

. JJrfs/.11.. 240 lid -tr Jnur 10% -n~t l.twpp Jht *wqbpfl/r J~uLM., < 
_>: : ~hpp JU~,pJntflp UfUI~Uflu'bt/_llt# t Lpw Jht -'lnJntp/,;'IJJ nLL~- . _· 

gnq wqwJfr'b ~wt/_wuwpw*znn,p JLiiJ pt l.twppL lf'P wt/_ hlwOtr.'!f~:_:;, .. 
(lt"'L9PifLJ 1."/wpn,fJw~nq) pn.ppwo'binJ f flpw JwuLh*fi~fr/1.: ·. 
lUit./r/J(Itt . . .: 

li~qhfr'bw*wlofrnLJw!pnu!pwurmJpfl JfrohLLbpp . *wPfr Jbt· . 
wnw1w9&nu! hfJ *141JnLfJ *nlnP'I upuurbJ, npL .. ~ir.t.U.tpfl ~bp~· .·. ·, 
ppL UfiU~~.w'bqn,J ~ *wqhfrLw*'PLDDn<Jw!pnu!p/uurwJfrL Jw~t/· ', 
flp~flhpJr . *nqJfro qqwlp .pwflw+.~'PJwJp tn'f' +.wUfh[nl[t - ~~\ 
''lw1Jw£wqnpt/_~w ~ Lplllflntf_, irp ltwqhfrLp Jwithpbupfl . ~tii·Jl.r 
'<fr'lf'nfltpl . !pmL*ofrnLwi Jujpb{r (NH2, COOH, SH b. wJLfl)r ' 

npnLp +.III'Uftrw hL tl'~ JJr,LzL. 6~% --p +.wqhpflp ltznfr ~wJhJwui · 
(fTJ. ?-Jwz.hflkn )t 

UUfplirwkn•owJfrL kwqbpLwJpti lnL~n'JPfr *wJntflntpi~Jifl 
~ kwpnq ~ JuwJuurtf_hl +.nJUffh.pup .[!WJ,PWJn'l ppn,flhpnt/_ (kwf/7' 
~· ' 1twppqnq' . +.wpp . ltmpt/_hlni. JwJwfJwiJ) ' b. !phpt!_hflurflhpnll_i ·' 

?pw ~ltuikw'bpttl/_ *wqhftLp wfltwur1_~,J ~ ~ .Pw1Jft np flu/ fpmlf:; 

lfr Ln,~t/_ntJ-, WUf'ui wLt~ur'i.mJ ~ Luurr[_u.i~;pfr t!b.iri/_; f!u{~iP ·L 
• _h . . 't~: 

·~ -· ... : " · .. . 
.. ·. _:,. 

. . . . . . ~ ·; . : . . . . . . ~ ·. . . 



izn~~fr ~wuq.frum dwJwflw~ qwpnq t wnwp_w_atbl fJwLJ.pnt~·,_ 
WJU qwJ WjU fuLilntfJJWU JblwfJJwfJ qwflq.qwJ: ... 

IJnJuubpufr pwJ.pWjntJfro t:bmn qwfJfro wflp_wmqwJ qw-

qbfrul! qwpbtfr t Jwpph[ b. umwflwl pfrJfrwUfbu Jwpntp U(pli.

UfWpwm, npfl oJmqwJ t qwqbfru-uUffrmw~nt!Jfr P"l"P <:wm

qntfJJntflubpnqt /J.j'fUfpUfr qwqbpflf! ntflp J;bmUjW[ omoiuflfrz

flbpf!t 'lotu wfl<:nm u wfl<:wJ UU(pmwq wJnp!p flJnLfJ t, npf! 

q.npJflwqwflntJ p_pntJ ;_fr [ntJqntJ t . 

!lnpwaif.wJ qwqbfrul! <:frq.pnuqnU[p,q t: Ujfl wfl<:pr.uJbzm ~ 
UfWJ;b[ z_np zbflpmJ }_Nfl U1l.Uf1Wjp Jb2_t IJwqbpflp Jn[bqnt[p Jb2_ 

JmflntJ bfl wJfuwJfru, wqnm, f_pwJfrfl, {JfJqwJfrfl, JJntJp b. 
!fmu!pnp: !hnu!pnl'l! qmflqntJ t JwuwJp !pnu!pnpwqwfl fJfJqfr 

i.unq, np[! qwqbfohfo Jn[hqnttfr opufrwJfrhwfJfJnt'ilbpfr ( ubpfrhfr 

u mpbn'ilfrilfr) <:bm 'q.nJwo.bntJ t bfJbpr.uJfli.t qmll(t '-lw'lbfriifr. · 

Jn[hqnt[WJfr'il qzfrnl! Jnm 30 000 t: 
IJwqhpb[! q~qJqwJ { f[wqbfr'il.fr n;_ U(wqwu mr.uufiJb~ 

!ppwqufow'ilbpfru, "f'n'ilofro bpbp !ppwqufrw' JUL!/Jw ( o;), pbmwu 

(~)' u q.wJJw'iJ ( "() bh wnr.uqb[ ntulnJtwufrpqwJ: 'Jop,Jbp frpw

PfrO mwpphpqntJ b'il !pnu!pnpp. JJJp{1 UfWpnt'ilwqntfJJwJp u 

Zf''fWbw!phpJb'ilmfr 'ilf[wmJwJp nt'ilbgwJ <:wpwphpntfJJwJp, 

j- qwqbfoufr t{_pr.u uw ;_fr wq'lntJt IJwqbfo'ilfo . a- J.ufr Jht 

qw Jnm 1% !pnu!pnp, , ~- J.untJ' Jnm 0,6%, j- J.urnJ' 

Jnm 0,1% t IJwqbfrufr pr.uzfuntJ(! f!UU1 !ppwqopmu4pfr, wq[!b

J;wjU1 t, 4wfut{_wt} t wuwuntbfr' f[hpwqp11LJfru, sh'lfr9, lwq

mwgfrwJfr Zf'f.Wbpo: !hpwqufor.ubhpf! qwfJfr Jht pwzfuqni.J bu 

JnmuiiJ.npw"ibu wlu"ib,, a.- .50~ 60%, ~- 2.'5- 3/i%, 
'(-10-· 15%: ' 

· lJ w qh frul!, fr'il lUf h u u P"L" p ~ uUf frm wq ntou hp I!, w JbUf pu fr 
wJfouwflflntbhpp pwp'f JfrwontflJnLb t, npnbf ntubft wqwm 

wJfruw1fou (<:frJuwJfru) u {JfJt{_wJfru fuJphpt IJ.Juutfrunt{_, qw-:

qh fru I! wJ !pnmb p tL bq mpn[pm t, "f'l! h w JwJ J fr p_wt{_ w Jf' fr 
nbwqufrw jpU J ~Wf' .N'l t 'fpunut{_b[ U1 Nf'tJtbU {J-fJnt u' nptJthU 

<:frJ.p, fruz.Ufbu hwu {JfJnt'ilhpfr u <:frJ.phpfo t:hm wnwp_woflht 

w'Lbf't IJwqhfrufr nbwqofrwu Pf!t/.wJfru t. lbcznl! w'lbpfo [NL-: 

JntJfJntJ !ph·'ilnl!pmwlbfou fou'lfoqwmnpfr · 'lhUfpntJ 1 .<( qwqhfrul! 

20 

z.hqnpwo'ilhLnL <:wJwp UfWt:w'ilp_qntJ t Jnm 8,1 tft 0,1 li wL

·qw[nL LntJntj{Jt 

'Iwqbfr'ilf! lnoh/_ntJ t fru;_U(bu t:r.u'il.pr.uj{•'il, r.ujbll(hu tL opq.w

uwqw'il ( pr.uowfur.u{J{Jnt, JflP.'iJwfJ{Jnt U WJLb) {J{JrnbbpntJt IJw

,'lbfrbp LntJntj{J'ilhp[! '1Jifr.up !pfrfmpif.n'l JwJntofrq qnl"P'I <:b-

. 'l.ntlj'ilhp h'h: bufJw'lpntJ b.'il, np ljwqhfr'hfr Jnlbf[nL[nLJ qr.u t{_h

OPO Jfr'illu nt{J ~qeum fJ{Jt{_wJf''il fuJphp, fruf[ wJfr'ilwJfrb ful!J

pbpf! wqblfr pfr;_ -b'il: IJwqbfr'ilfr J .frwynt{Jjnt'il'ilhpfro wJb,'iJwJbt} 

~bmwppppntfJJnL'il h'il 'ilbpljwjw9'ilntJ W[qwLfrwljw'il u <:n'l.WL- . 

twLfrwljw'il Jhmw'l'ilhpfr w'lhp[!t 

'-lwqbfr'ilfr JfrwonLfJJntb'ilb,pfro wJbhwJbJ l;bmwi!PI!P"LfJJnLb 

lrL 'ilbpljw 1wuhnLJ wlljwlfrwljwb u <:n'lwlqwlfrwljwh Jhmw'L'iJb_ 

pJr w'lh,p[!' qwqbfrbwmhbp[!t U.lljwlfrwqw'il Jbmiu'lbhf'fr <:hm 

. •nwp_wo.pwJ qwqbp.'twm'ilhp[! lmJif.btnif. tpntJ, wnwp_wo'ilntJ .bt 

~ PIIIlflw'ilofrq qwJ pbpu oUfwlhuo'iln'l (Lt'LJUf! 9/'"'l) t:b'lntlj'ilbp: . 

:?lw1mtfr H iulqwlfowljwh Jhmw'lHf'fr <:bm qwqbfo'ilfr Jfr pmbfJ 

. .tJrwont{Jjntb'ithp, npnbp nLbhb unubJ.n'l <:wu1ljntfJJnt.'ilflhp: 

liw'lbfrLf! LntJt{_ntJ t <:wb[!Wjpb u opqmhwqwb fJ{Jntbh

pnu/1 IUil~fW uflh£ nt/_ q N£ n p''f, J wJnL9f q 'fJt/_ W f' !pp [U1 pq "'l 

'GI[Ii~L-Irp 1 '-lwqbfr'ilfr wqwm wJfr'ilwfuJphpf! Uf..WjJwL·wt/_n-

l'llul bL. {J[ilni'ilhpfr ' J:b'w ljpljflwljfr L"'i.Jhlfr- w'lhpfr wnw· • 

ronLJ(!• • 

. ,. P.2SOi+ NH 2-R-COCH->H2SC\ · NH2--R.:.-CCOH 
't!Upw~tu'i• flfJnL lfw'lbf,'i• lfw'[bp'i.p 1/l'*bwH "''l ,, 

. uUf·frmwqntofr Jn[bqnL[NLJ b'lwJ wqwm wJpftwfuJpbpf! 

rmUJp_ bL pbpntJ J1wqh{,fl{, u !pnpJ~Lfo'ilfr t{tnfuwcz'lbont{Jjw'il 

Lhwljufrw. 

HOOC- R- NH2 + CH20+H2N--R-COOH~ . 
1fw'[bp'i. :hnc,fw[p'b ~..,'lb~<u 

-• R-- NH-CH2-NH-R+H20 
ll'bfJhu•g•fwJ uudurw~nLO 

HOOC ...:...R-NH2+CH20~HOOC-R-N~CH2-f-H20 
~-'(bp"b :hn[ufwl~'b ll'bflhwo1wJ ~w'lh~'b 
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U.i'fllffrufr nluu~gfrw ~ &~wmi/_nLJ ~IPfJf! !pnpJfUtf,'l.mq _UfW-

. .t;w€}njwgHlfru: li~qhfrflfr iul~"'lfrwqwfl nbw~gfrul nL~hfinq · 

wJfofiwJfofl · fuJphpfo ,PWJ,P"'Juwfl .t;bmuwb.pm/. JhfJftLuig4_w~ . 
~wq_hfrLfo q.n-Jwgnul[! pwpJ.pwgbnLU ~ ~~qhfoLfr fJ{JqwJbnL

fltntb[!t 'lwqhpflp .t:hflg -wJ'1 .t:wm~nLfJJ.nLfib ~~ pq.mwq.np~l[ntJ 
f ~wfJfr Jhp_ UUfplllw~nLgLhp[! !pnpJnlwJpb JbfJn'1n4_ npnlblfrut 

·· 4wpfo Jhp_ fJ{JnL w _l[h[w,gflblfou · ~wqhp'bwJJr'b ~nJUf[hpufog 
wflp_wmqiuJ ~ ~W[gpnLU[!t bpp nbw~gftwL .t:wubnLJ ~ · frqn

~l_b~mpw~wt ~hmfrb ( 'ff'W~wb lL pwgwuw~wb . LP91Jb;fr ~w-
4_ wuiupnL{JJwb )J m}'l.P ~ ntbhLnLJ Ul.lfpmw~ntgp J ilth~nL[Lbftfo 
funlnpwgn_LJ lL ~nwq.nt[nLJ, ptubfr np_ ~~h~mpw~wb ",.,buw~b-
1!'/rg ~wqhfoLfr ;_bq",.p Jwuflp~bhpf! .t;wp4_w€}bhpfo '1bUf~nLJ 'l:U

'fUifntJ hfl .t;p4_htntgr l>qn~Lb~mpw~wL ~hmfrg hp~nt ~n'l_Jb_ 
pntJ w_bp_wmqw€} ~wqhfrbf! b1Jf'P9 wflguntJ t-~"l"P'IL"WnLJfJfr 
Jbt.t 

'lwfiJfo ~wqbfrLl! bumbgbntJ hb .pwgwfuwfJfJqnq, ~'wfJLw- 
fJfJ4_n4_, tMJpw~wb lL WJ[ {JfJntbhpnq: liwfJfrs ~lltq_bpb[! Lw{ 

t u.iflt.wmntJ €}€}Jpw~wb fi{Jntb, uw~wJb wn~p_wgwu wb[nL-

. _u/ltfr 4 "'L9frntU /r unttfPwm fo .t; hm uw'bpnq ~w 'lb p'b I! .t; w pumwLntJ 

t Jnfupni/_: ~wpnpwinnp UfW jJ,VJLLhpntJ ~wqhpL[! wq htfr .t:w-

- tl~fu bumbg'bntJ bL .pwiJmfutu{J[iqnq, uw4mt'b UUJU19l[n'l · 

[JwLJ.pnt~f! ljd-qwp t !pfotmpqntJ lL .t:hzmnLfJJwJp fntN4_ntJ t 

{J[J',[fo wqhlgnt~nLUt tumhgJwL .t;wJwp w4_htfo bUfWUJw~w
.t;uipJwp t oqmw'fnp€}bl ~w{JLw{JfJntL, .pwLfr np umwgl[ntJ - ~ 
fu/rlll {Jw'b,AprtL~ lL bnujrw_gl[tuu p/Jnt'b lfr tntUntJ ~wqhfrfl~ 1 
II frw Jfl fl pw J b€} w4_ htgnt~p IJh Uf-.pt1LJ wnwp_wLmu bL 4w qh{tLfo 

. b. ~wfJLwfJfJqfr l"L€}hlfr LU'f.bp' ~w'lhfrLfr Lw4mwmtbp: . 

. 4wfJfrL ~~tsJnLJb .f!L"l'P'lfr tntUnLJfJfr w4_htw9ntJI! (.t;wur. 

~-LUUfbu p_hpuwumfrtlwLfr pwpJ.pwg.JwL 'lhUf.pntJ) .t:wLq.hg

ftntJ t ~wqhfrt;.;;ur'iJ hp[t J w u'bfo4Lh pfr frmznp~gJ ut'b [! lL - -q_nw

q.ntlJ wul!: 'J.w 4w Uftf wu t ~wq h fr'bwUJ fr tth~mpw~w'b tfrs.pfr 

q,n.ppwgJwL .t:hur, "1'1! · mb'lfr . t nLLbuinil hp~4_wthLm lfwL-· 

g/t_ntJ fr 'l!'w'twL LP9,Pwq npq wu jrnf.tthjrfr w qfjhgntflJwJ p, foL;_
I.lfhu bwu, .t:w4_wflwpwf', 4wqhpf.twJfrL 4nJUflhJlul! ~wl9P"!-Jnq 
lf'UigntgfrL .t:wq.hgntlfnqr 

U.tpnuJ~Ii (Lw~mnwtpnr.Jp~wjpf.t fPtrJu~gpw)~ lJwflfr JJ,t 
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:~1.:« Jnm 0,43% wljwiJfr1I: trw UfwpnLfs-w_ffntfJJntfif! pwpJpm

frnLJ ~ 'fWfp Jbp_, npfr Jbp_ Uflp WlllUf_pb opft Wjb bppblff.t 

~wuf~ntJ ~ 2%-fr, fru4 WUfW 0,5~0,8%-fr: 4m/_fr ~wflfr t:wJb

JwmhtfJ-JwJp, ~lfr lL qwJpfr.~fr ~wfdl! qq.wtfrntrhfl w4_htfr 2~m 
Ul[pinJfrL ~ UfWf'",LfJw~nLJt CJ.n.rmfJJntfl nt'bbgn'l '1wuw4wpq.- · 

JwJi .t;frJiu'b 1_pw (w~mnw[pnulfrLwJfr'b . !ppw~gf1wfl pwJwf:t_ 

.J.ntJ t 5 J11Jpp' P-LUJ'tmn'llul' '" Lflit, · 1'!~·1L['b7_u,~m'b A. h B, · 
{J,-.,-fwltUJnwfpnLJ'/_.'b, !J.-£~4"'"'1fnpPt[pb £. UJf'!Uit ;_pf..nt'tp "'l

r._:"LJp'in IJ.lpm.-Jfr'i.Ifr ~ - f/_JrUI't,'JfrUI'iJ J'f,.umlum4 {- pJm.rb'liU

~~'b 'lfnpnLLfritfr f.bm, muurp itUJ UU' UJ9hl L~ -:- LUJ~Uinlflnpnt["~ 

lit'fl nL 'ii 1!.' 

lJ.[pnLJfrLf! p_pntJ LnL€}4_n'l ~. uw~w!L tni.UnLJfJ/'9 wf.tp_wm-

i[ttL'f ~ w 1L JfrL;_IL 70-80°C wwpwtJLhtfru: U.J'1Uffrufr _ wL~ 
[mmqw€} w[pnLJfrLI! fpntJ bnp/'9 ;_fo fnLUI{_ntJ, .pw'bfr np mw.,.. 

·~wiJLhtfou mh'lfr t nt'bbLntJ W[pntJfrLfr uUffrmw4ntqwjfrL 

' .Jntb~nLfP ~wnnLgqwJ.pfr fn~pnfutiLfJJnLft' Lpw 'lbLwmnLjrwgfrw 

(pflwl.pnjunLJ}: bpp 4wfJI! . U{LUuurbpfrqwyfintJ ~wJ nL'l.'lw4fr 

IIIUI/}WgfintJ b'i.J, UlU[IU WUfLU[JJ.iJmp U wuwfib'f.bLfl UfWmbppfl, 

RLf' urh'lfr t nLLhfinLJ mwpwgniJ[!, wnwp_wfinLJ t . Lumqw~.p' 
~ltllfltiw.pwp, np[J .t;frJLwq~LntJ .Ltu;l£J4_wu t wLp_wm4_w€} wl.:- . 

fJir~JfoLfrg1 . 

- U.uwLJfrLI! flfJnL.f'ILJnLJfJLbpntJ mwpwofdttfru wLf.wutqnLJ 

f q,wflf1ltbpfr J.un4_, !}bq_n.p · [ntJmJflLbpnLJ ( opfoLm4, "1. fJflnl._ 

· ~tufJLuizfr-bnt~nLJ) W[pnLJfrLI! ~wph[p t LuUJbgLht wJnLfrnLJp 

- unL.lf/iwmJr .t;wq.hgwu lnthnLJfJ;~J[; LwmpfrnLJfr ui1L[•$wmnl/._, UJW-

' .Lfr~m£1L WJ[ LjnL/Jhpnqt . . 

lJ.lpnLJfrLfr unlh~nL[UIJfrL ~zfrnl! Unm t ~wqbJt'bfr Jnth~nL ... 

~llllJfrL fznfrL: Cp'fwLw!phpJhLmfo w'l'lhgnLfJJwJp wfpntJJrfie 

l.P J wqw pljl[ntJ t lJ,[pnLJfr-Lfr J nth 'tnL[ nLJ !pnu!fm p l_qw, nLulnjt

WJb UfWmqwfinLJ ~ U[Wf!,q uUffrmw~nL9fihpfo fJ4_frLt L(lpnLUpLfr 

nbw~sfrwL fJfll[wJfrL t, l!um JbunLfJJwL Jnm t ~wqbfrL/J'bl 

J?frufrw~wL ~buw~hmfog Lw LnLJLUfhu LuwL · t qwqbJrfiJrft, 

• J Jrw gnLfJJnLLHp t wnw'l.wgLnLU . bLl"l bu wl~wlfrLhp /r, w JLUJbu 

lr. flf1nt'bbpfr .t:hmt 

lJ.fpntJ[,ft/t J nlh~n~,l Lbpf!' lL J wub fr~Lb l'l! fufrum .t; pl]f'l#-

wwq~w.q bL (~wrJhu {J/i zl'tw"lwmt{_w€} bf.1 p_pfr z'bjrmnl[}t_ 
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?-pwfrnq ~ pwiJwurpt/_ ntJ 4wfJb Jb2_ WL£!nLJ pbp [NLC~btfrntfJjntbf! 
u Wjbi np b~ frqn~tb4mppq ftbutntJ z.P 4nwq.nttt/_nLJI UUfpUil!-1-

. ftmqfr Jn.lbftnttbhpf! b. Jwu'bpft'bbpf! Jbtt -':pqpwurwsJw'b qbUJ.-· 

pnrJ ftwpnrz bfJ q.mLt/_bl l"'t}"'.lfJ'nJ, z.'bru.lw.t bpwLs Jb2_ 

~tbfturpw4wfJ LP9PP iftnl!pwsJw~l! 4wJ 'hpw lf'Ptl pwsw4w-

J"'fJJwbf!1 · ' 

lfr'l-pwmwsn'Jl! tftnl!f'wshnd ~ 4"L"P'1 Jwu'bfo4fr Jwl(b

pb.ntJfJwJfo'b ~flbpq.fowhl U"'fomw4rnsfo ftnl"P'I JwuLftltfr l"'f'fl! 

juJpt/_ntU bfJ U'P Jnlli4nt['bbp1 IJ.n.wlfr'b ibpmf! wt/_blp wJmp ~ 
Jfowst/_w.t 4"L'!P'1 Jwutfr4fr t:bm ~ fru4 -':wf"P'I zbpmbpfr ftw"'l! 

ftntnft'l Jwu&{tft&bpfo :\bm wum{t&w'bwpwp fJnttwhntU ~ 1 IJ.j'b

mbrz, npmbrz wlpn~Jfr'bfr Jnth4ntt'bbpf! nt'bb'b uwtfo ff'WJpfl 

zbpm , JwftbpfLntj{JWjfh fiJbpq.pw'iJ zwm tftnpp ~ U UUffLnlU

It n '9 fo Jw u h /r4L b {' p p {' IU {' ft Ufi._ b l itt :\ w t/_w bw ¥.w 'bnt{J .1 nth[! :\ w u 9/! _ 

t/_wr} ~ 'bt/_w qwq.ntj 'b {r, ntu mfr w LP ntJ p'b fr J n l b lJ "'l 'irb pp l niH LP 

t/_fr&w4l! J'bnd ~ 4w.lntUI · 

U"'fomwftnL9fo Jwu&frft'bbpfo nz. pwt/_wftw&.wz.wtft :\frqpw-

mwsJwfJ 'fbUfpn~J 2_('WJp'iJ zbpm[! {JnL£W'iJntJ ~ U 'iJpwfl's Jwu

bpf(fJb{'f! ~Lbftmpw4wh LP91!l! ftnpstbtftu .!.q.mntJ b'b Jftwflwl, 

funznpw'bwlnt/_ it ftnwqn•itlblnt/_t ' 

U.uw•Jfr'bft Jwuhft4'bbpf! wt/_btfr Jbr} z.wtftnt/_ bu -':ft'fpu~tnws

t/_w<t, pw'b ftw~bft'bftul!, ntumfr frqnttbftmpwftw'b ft.~mntU LpwfJp 

lbfJ ftnwqn<Lt/_mJ, {Jbb. {tbftmpwftwL Lfo91!bf'fr ,lbqnl!w9 JwfJ 

-':bmb.w'bpnt/_ 'hpw'b9 lf.wJnL'bntfJJnt'bf! tftnppw'bntJ t1 U"'Jrf'ml! 

WfpntJfrLfos 2."'1'1! fuLblntf, fuwfumntJ · ~ Lpw l"'r}"'.lfJn~J 
m'bb};wtt ftw.lnLUntfJjwLl! u_ W[pntJp'bf! Wb2_UILnt/_ntJ { Lf!tJUI-

.t/_wr}I!F .!.b.nt/_1 , 

IJ.[pnl.Jpbp Jbt} UflU('NLbtUIJn. .{JJf1Lb ntflbsnrz ftwfJfos l/tnWg

.t/_w,} ufw!Jppf! swtlpnpwft ~J j!Uibp np tnUif!LU9fJbfpU W[pntJpbp 

pflwt/tnfui/_w,} JwubftlJLbp[! z.bfl bflfJwpftt/_ntJ :\wunL~twsJwL 
WJli"'foufo Uff'"Sbufo, fr'bz.Ufftu{tfJ u1wfl~fo J'bwiJwb q_w'bqq:Utt{!-1 

r, w Pfo WfP ntJ ft'b fr J wL pwJ w u fJ nw n ,J'b w u frpntfJ .I nt'b I! 

9"'.19 t mt/_bt, np · ~- - lwftmnq.l"P"'LP'bf! qnJn<fJjntb nt'bfo 

bpftn• !{JpwftsfowHpnt/_' wl!pw b. phmw1 '4w[Jfo wlpm.JfoLfo wl- -

!f>w-.!.ul! ui.nwst/_wh t P.l"'f'brfwJftb .!.b.nt/_, 'bw 'bJwli t wp1wt 
lfr~ntqfr Wl(!ntJ[1LfrLt , . . . 
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l!mp~ qtnpmt~l'. (twftmnq.l''P"t:tfr'bw~f,'iJ fj>pwftsfrw )1 tw 
pwclwtt/_nLJ ~ 2 ·~pwftsfrwJfo' ~tl'IL"P"'Lfr'bft b. lfbrzr} 'flnpn•

tfo'bfri U'bfrs .t;bmn wn.w2_pb ft{Jft 'lwlfr Jb2_ flpw Ufwpn"Lwf[nt

PJnth{! pwp.!.pw'bn,J ~ 0,06-fts Jfr'bz.b. 5 % 1 ll.J'I lf'fwtn,J 

~wpfr 'fl"[Wt£frhl! 'lwlfo f!un<b .t;w mf[II~{JJnLLLbp[! tfmfuwLsnrJ 

t .t;npflbpfrt u qwlnt/_ u'bqnrz JJnru Jwmrzwztbpft'bl '4Jw'bpfr 

wnw2_pt opbpfrL Jwmrzwzfr opq.w'bfrqJn,J 'Ibn WJ1t"'frufr bJn<-

·pbp_ z.bt WnUI2_W'iJntU, 11(111'iJp f1[1Wb UfUilli7UfW'iJb'iJ Jfo wJpnq2_ 

zwpp .t;frt[_w'btj.nrfJJntLLbpfr!J1 IJ.nw2ft'b ft{Jfr 'lwll! .t;wpnwm t 
- ~~~J'I Ufwzmu1wfiwf[w'b ftJ,tL Ljnt{Jhpnt/_, nwm/• JwmrzwzfrL fJW

tm/:. ftbpwljphfl! w'b.t;p~dbzm t opq.w'itftqJfr ftnpJwl 'lwpq.ws

,r wfi ;; w J wp 1 1. hm w q.w J" ,J 11£ n p nrtfrL Jr pw'bw I[ n <fJ.In ,1,[! u 111[ n

pi,uf[w'b ftw{Jp Jbt p2_bnrJ ~ Jfr'bz.b. 0,06 % I 

lJw{Jfr- Jh'2. lfl"f'"'Lfo'bf! q.m'bt[nLU t ' l"'r}t/_wJ t/_fr-&wftntJI 

ll'nLJl {J[Jt/_w.lfrL nbwftsfrw ntLhsnrz l"'r}"'!Pl! Jfr'bz.b. 75°C-/' 
uiwpwsflhtfru lfl"P"'lfr'bl! w'bfwmt/_nrJ ~ Lumt/_wb.pfr .!.hnt/_1 Un

, r{npwpwp "'wumhpfrqwsJw1J clwJwftwlJ Lw wLfwuit/_nrJ ~ 
~wP/t W£f'"'Jft'bft -':hm Jbftmhrzl 

'1-tnpnttfrltf! ftwpbLfr t w'itfwmht 4wfJLwzfrC.ntftf! Jwqflb-

1(/rtrulp. unLL!f>w~nt/_ Lf'fr"- -':wq.bsfthtml, lfl"P"~tft'bfl Lumt/_uu}pf! 

.,iJU,I! ( .!i\fttmph£ b. 'lfrwtfrqf! Jfrl"fJ""- w'lwmbt :\w'bpwJft11 
I , 

w'l.brfrs~ ·' 
Cllrnmhnqn-UJlnqmn&.wJ{•f, ~wwlf9'pwf.hr h WJl UUJ}nnwlfm9-

'libr: U "'Jrm u,; ftn '9ft h p fr 'If p n m J., q n- L1f L "I m n L w JfrL f/>pw ftg ftw

Lbpp'b b'b u1wmftw'bntJ thpJwlfwJntL uftC.ntftw.lfrit uulftmw-

J,msfthp[!, npn'bp {J[Jmlthpfo . wq_'lhsntfJ.IwJp z.bL f[nwqntd".'J, 

.. pUJswn.nLfJJwJ p bnp[np.pwswfuw[J{Jt/_fo b. . !fmu!pnp wt/_ ntfPpwJ w-: 

/l[lt/_pl ·IJ..1 '1 L J n ,pb f'l! J w ft b p unt[Jww It m /tt/_ ft J"'[J'b {' bit 1 . 

'4wflft Jb2_ ftw'b w'bitzwit p'u'bwftfr uutftmwftn•sfthp, npn'ilp 

oLIJftntJ b'b ftw[JLwqhqAJ. ptpf'bbrbs ftwPfr LUfl.W2_UISJwft 

Uflu{fou, foitl"'bu 'bwL J"''lwq.LfJftltLhpft [JUiqwLf1ltbpn,J Cfl!'"

Lf!t/_"'l thsfrmftuw-'u"'ftmwftntsw.lf'L Jfouyn•fJ.InLLLhpfts~ Pw- . 

sfo WJ'f' ftw{Jf• Jht ftw'b pwftmbpfrwl pt{Ifltbpft ; !pbpJhLmLbpft 

""( ~urw ~nrqtb (!I 



... . 

liwflfr uUffrurw~n_.t!Jbbpfr Jntb~nttWJpb ~znfrg bt_flbt~{~i.u .; 
rhifr t bq(IJJI~Wgflht , If{' liUfpUJW~ntgWJpfl '!ntb~nLlf! plilf''l 

JfrwgntfJJmfl tz IJ.w[Jfr · UUfpurw~ntgflbpfr Jntb+IIL[~hpf! {lflnt~ 
Hpfr; wl~wtfrtbpfr . .h f:wur~wUfbu ~wfl11wflfl1.wJ/f& k WJL 

. · pw~urbpfrwLhpfr ~n'lJfrg wfltwurlfn'l Ufpnurbw'l f/JhpJ/iftur'ii~f'p · 

wq'JhgntfJJwJp _ ..:fr'll'"lP'l<lmJ bfl, wnwtwe·flbtn</_ "'"Ill' t/nth-: .. 

~nttwJfr& ~zfrn --n~.flbun'l tJntflbp, f!U'J~"tUf Jfrtllt ·_ IJCIJfr&~
flflntbbp t UUffunw~ntgfr ~P'II'"lP'lP '1-bUfll"LJ urpn~Juit qbp.t-
tw~wt W{'f1JifLt/}flbpf! Jfrwtq.wJ/Jg l.bb uurwgr{ntJ

1 
WJL 

wnwtwtntJ bt J"1_wt~JWL J"w.gntfJJnttfshpl .. 

. UUfpUJw~ingLbpfr ..:"'1-I'"LPW <{_bp!tw~wt wi''IJ"Lh.ptiJpt . 
b'iJ o: 7 wJfrtiupflntLhpf!, npnflg Jbt wnwt'hwJfrt wt)findlu.u-

J/r& wmnJfr Jnur Pfl<[w1jrt fuJpfre ..:hmn 1pw,)tfr H jb~ wurnJ/1 _ 

tf!nfuwpht qurf.t<{_ntJ l wJfrtwfunttlpt UUfpU1f!J~ntgLbpfr Jnth.- . 

~ntt/r Jbt .urwpphp wJfrtw[Jflnt&hpfr flfr"-l! ' ~wutntt:f ( · ,ffrtl.b. 
30-_frt . . . 

lfnur 80 mwpfr wnw2 nnw ppn.pfrJMnu IJ.. '1-wtj,[Ltu~pt 
f!-iftW£ptf! IU(IUIW~WJUJbg WJt btpw'Jpnt/hrntf!, np •. UUf/llhiJ! • 

~ntgthpfr Jbt wJfrtwpflntthpf! ~wf'"'l b't ~wUf<{_bl U[bUfmfr4w
-: Jpt ~WUfn"-_, npt uurwg<{_ntJ t bp~nt _wJfrtwp.pn~tbpp .jtnfu:Uq-

'lb9'!Lf1Jwt 'lhUf.pnd. . ' 

NH2:_CH2_:_COOH + NHa - CH2 -COOH-.. 
lJ.Jf'h•e•awfu•PP"•: 

--NH2---CH2-CO~NH-CH2-COOH+H10 
'J.[oU[IrulnP'1 . . 

bp~nt wJfrtw·ppntltbpfr Jfrurgm.Jfre ,;mwg<{_n1.J t '1/rUfhUf,. 
· urfrq, ;,f'l! tnLJtUfhu n~thflwtn</. . . wqwur wJfrbwfuntJp It -

~wppo11ufrt (fiP</.fJJJpt) ./untJp, n:h~~sfrwJfr Jbt ('Jint~td 'Jp . 

~np wJfrtwflfl<{_fr -:bur, wnwt_wgthtn1_ urpfrUfhUfurfr'l fL WJLt' 

l.hurltwpwp, JU -fl<[n<{_ wJfrltwflflnt.tbpfrg ~Wf'"'l f,ft wnw!w ., 
t w l Uf n lPUf b Uf ur P 'It b f' I. -

U&t,_Jr UUfpurw~ntgthpf! Jwp'JnL Jwpu·n'lw~wfs urpw~urinJ 
. b'iJflwp~~nLJ b~ Jp zwp.p !f>brJbflurtbrr U~i.fntJ «MIMJnti :O: 
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~~- UfhUfufr'iifr, WUfW W'£p/}flbpnu1 urppUfufrbfr fL Uf"L/rUfbUf• . 

~J;~wqfr bbpqnpt)ntfiJwtez bflb UUfpurUI'~n~gflhpfr Jbt. tfrbbfrb 

JtfrwJfl UfbUfUlp'JUIJ"fl ~UIUfbp, UIUfUI J" /}Wtp {/JbpJbturflbpp 

1f"'Pflll! ltl' nwe<[fr: U.4w,_bJ fr~nu u. '1- . fl.btfrbu~fr& it ntpfrz

tlhpe UfWf!)lbl bfs, np uuifrurwlJnte/r Jnth~nttfr Jbt. q.nJnLfJJntfl 
.j,a.ftb& twit '1-frunttg,fr'l-wJfrt ( -S-S- ), . pwp'J . bflbpwJfrb, 

lpUirllJWJpt U WJl ~wUfltp: . 

- . . UU[frurw~ntgthpfi Jht. ~WUfp P"l"f' t!lthp[! uurwa<[ntJ hfl ·. 

;•Jfr&w[JfJntt-bpfrg tf'P Jntb~nt[f, wt1.wurjwt ..:burls,wtpnt[_. 

~,P{uupwp_ tl'fr Jntb~nttthpfr JfrwgntJf! fln~Jf, ~~Ufbpnq 
;iillr.iut t pbpntJ uUffrurw~nlowJfrb Jntb~nttfr ..:p'lf'"lP'l ( urpn-
C'{n,P ). . . 

···. NH2- R-CO-'NH-R' -CO-NH-R" -CO-:
-NH-·R" '-COOH+Ha0 -·-

~N H2-,-R-CO-N H.:..._ R' - COO H + NH 2- R" -'CO-
- _._ NH-R'"-COOH ... 

~P'll'nlfY""'6 ( 'Jr'l'"w6} uui~"'-~"Lfl 

·_ -;\ ~ljiJt:~P- ,)!.U(pU1U1*11t!Jfl.bpf! . JJntuilbpp b,Jwt {/r'll'"lfr'lP . 

. -J~,~~J'wt~~ ;'umwt_wgflntJ bfJ wvur~G.witwpwp .p;,/}f'WD"'l Jntb

-,,.~£wlfrt ~z,;.n.f. JfriugntfiJn~btbp. UUfpurw~nLlJ-+ wtpntJnq- _ 

••P -'-+ llf~Ufmn'b'islsr -. "L"lPIIfb"Lurfr'l'hbr -+ 'lfrllfb"fu•Jr'l'bbr -+ 
• IIIJp&wflflntflhp: 

aHJnLJ~u~ftbpf! Ut'lpanw~nL91Jbpp funz_np pb~nptbpfl bfi, 

-;,pnflp .t;wJbJwurwpwp 11/rl. ht urwppbp<{_ntJ tpwt9P/1J tnt

: ~hil• bt tf'nLJ lt Wtr:Uit_WgtntJ ht ~nl-,P'I tntrJntJ{Jtbpt fTJhl,l(-

. .:f,-,flfJhp[! wu•n~J,,_flbpfr ..:fr'N'ntfr'lfr wp'Jfmbpbll,.& b&., ,.,n&p 

}:(f-mt/~nphfl urwppbf'<{_ntJ bt uUfpurw~nc.uflbpfrg, -<:bzuintfiJwJp 

ftnr.i}l/_ntJ bt t.f'ntJ, fTJntfrUfbUfurfr'lbbf'l! ..:burwqw -</r'11'"lP'lP . 
~~;,.Jnttptbp bt, '1-l'wfl/} Jfr pwfi.Jr wJjrflw(Jflntthp bt , np,nL11 

fNrP~p ..:b'ur ~UIUf<{_wrJ bfJ UfbUfurpfJUIJpfl ~WUfhpn<{_t 
L. ·. 'lw{JtiMJ{Jbp/}flltpntJ ~wt uriuppbp JfrwBnipJntfl&bp, npntp 

:;:.-.iug.f.bt bfJ uUfpurw~ntgtb.pfr {p'Jfr"lP'lP UfpngbuntJ, _UU 
" ijlll•uwJp 'f{'wfl_f! pwr.t!pwqbnLJ! bfl Jjlhr.ptbpf ub&'l-uil'rlbpf!' 

27 



{J.'lJnLUW" . 2 

U.Jf!'b,,.flfJnL'i.hrf! ~wrnL 'bw~n.~fll"'-"'1!. 
uulfourw~n.:.t~'i.lrpf! Jb£, % 

t,w'lbf!~.f• ~~w£1/! Ul[pnt.-1 ~wfJp 'l:l"

----~--'----7---J-Ir.::_£ _ _._· olp'bf! Jlr£ P"'-lf!'bJr Jh£ 

'~>tl!t~l!'b 2,1 3,2 1,4 
U.tw'bp"t, , 3,2 2,1 ~ ,4 . 

. >/.w{p'b . 7,2 4,7 5~8 
(lrJ91!'b • • 9,2 II ,5 15,6 
"'l"lbl9l!'b 6, 1 6,8 8,4 
Uhrl!~• 6 ;3 4,8 5_,0 
'J.u,. .. urw•lf!'bwp fin t. 22,4 12,9 19,5 
flu"l"'l'"''/.P'bw£1 fJ nt. 7' l )8,7 11,4 
U.r'l:/!'bf!'b 4,1 1,2 2,9 
(r'll!.., 8,2 11,5 . II ,4 

.Bpuurp'b · 0,4 6,4 2,9 
:hh'bfl"'l"''i.f'b 5,0 4,.) .3,5 
fil'ppn'fp'b . 6,3 b,4 3,8 

. Srf"l"'"!f>w'b I ,7 7,0 I ,9 
~f .. url!'l:f!'b ' 3,1 2,9 1,6 
fTbfJpn'i.p), 2,8 ·- I ,O . 3,2· 
Srln'bf'b . 4,9 6,5 5,8 
IIJr"L/!.., 10,6 1,5 4,1 

·2 -r'l w'lJnLuwftfts- hpkmJ 1;, np ftwjJft uU(pmwftmothpp 

.\ftJ1twftw1tnLJ U[W['ntltwftnLJ hf.t f.tnLJf.t wJpf.twfJfJn~Lhpf!, 
pwJ9 mwpphp .pwltwftnLfJJwtfpt lJwfJp uUfft.mwftmof.thpmJ 

.utlbltft!flwm (Jj.Lz.u :tO %) Ufwpmltwftt/_nLJ hL '1/tftwppnf.twJpf.t 

wJptwppnLf.thf' ( ljlJnLUIWtfpf.twjJjJnL ~ WUU(W{'Wijpf.twjJfJnL)t 

f>phf.ts JnlhftnLLnLJ hpftnL fJ{Jtf.wJpL fr"Iphp ·nLLhsn'l WJ'I wJfr.

LwjJjJnLLhpft wnftwJn•fJJwJp I; pwswmpt/_m.J ftwjJp uU(pmw

ftnlsLhpft PfJtf.wJftL nhwftsftwL, 

liwfJLwq.b'lonLJ ftwjJft wnw2.w9JwL .\wJwp Jb..t LzwLdJ_ 
ftnl{JJnLf.t nlLbL W{'JWL .\hm phpqn'l '1-ftwJfoltw{JjJnLLhp[!, 

.\wmftwUfhu lP'lfLf!, npft [!/tz. ~/'Lh{f! wf.t'l:PU1'fwnhnLJ ~ .. ~wpfr 
28 

.. . . 

~- ~wftwubaJwL t/_pwt liwfJft uU(pmwft~'9Lbpf wJjtLwfJPnL ~ 
f/,pft (!wflwftwftwfl ftwqtl[! .t:wumwmnLL z.L ,wJf.t tjwjUI/_nLJ t 
ff:WJUJlw6 fthrfts, ltP/t . lf'lwLfts·, wf.twunLLHpft slitzfto u WJL 

?IJnp~nLLbppg t • 

· lJwfJfo Jh2. ftwL Jnm 0,05-0,_2 % nz. uu/JHnwftmswJftL wqn

~WJpb JftwsnLfJJnLLLhp. JftqwLJnLfJ, ftphwmftL, ftphwmftLftL, 

flptt.wfJfJnL, U(ntppLwjpL · .t:j.J.php, wJnf.tpwft, .\pU(nlpwjJfJnL, 

'lll'l_WUI wJpflw{J{JnLf.tbp u U(hU(mnfJf.tbpt 

. 
- liwfJf.twlw(!wf'l! q.ftuwfuwpftq. w6frlwf.nlpL t . (C1 2H 220 11 )t 

b.w " 5 wLq.wJ wtf.blfo .Ufwftwu /Jw'l9f'nLfJJnLL nLLft, 11wf.t G.w

: ~i!flq.b'lwzw.f!wf'l! u lf'nLJ q_q.wLfinpbL wtf.bLft t/_wm t ln.LJ.t/_nLJt 

:100 q. ppmJ 0°C - nLJ [nt.6t/_nt.J t 11 ,iJ q ftw{Jf.twzwpwp, 

~2{JOC - n,J' 19,2 q, '50°C-nd' 43,'1 q. 100°C-n .. J' 157,7 q: 

.. .. l!UJJI/t. Jbp J.Wftmnq_wL U(Wf'nLLwftt/_nuJ . t bpftn•' a IL ~ 
1./.w{i ?opwL(! f{''ff'fr9 mwpphpt/_nt.J bL Jftwjf.t w6frlwd-Lft 

(w~/u~~f.twJftL wmnJLbpft l'lfJwJft wl'1Hft'lwJJtfl wmnJp} 

:!H.iinftnq}'l-wJftL wmnJft Jnm i.f'w61tft wmnJflbpft mwpw~wftwL 
. 'lliJuwt/_npn•fJJwJp, bpftm . .!.Hp[! ftwpn'l bf.t t/_hpw6tf.bl Jliftf! 

IJn,uft, [!ilq. npnt.J a-tlul! Ufwftwu tm6hlftn•fJJnLL mLft, .piuf.t 

~ -iU.[!t ~nu)nLJfJn,J ftwfJL'wzw pwpf! fop hpftm t!Ubpnt/_ q.mLf!-

if.nLJ · t npnzwftft (!~LwftwftwL ·.t;wpwphpn•f?JwJp, · np[! . 

i/rttfut/_nLJ t Jrwfut/_w6 JftwJL [nt6nLJfJ~ php,/wuinftG.wflpiJt 

~-~LJ ftw.fJft Jhp a-ouft lwftmn'l.l! Ufwpn,twNn~J t Jnm 

40 % -~t/_, ~ -tlunt.J' 60 %-nt/_t 

' liwfJ&wzw.pwpft . a- IL ~- tlubpft wnftw}n'PJnL1t[! Jh.t 'Lzw

JuuftnLfJJinL nt.Lft f.tpw PJnLph1[w9JwL JwJwLwft (~p/tLwft, 
i_.w:pwpft ~wpnLLwftmPJwdp fumwatf.w6 ftwjJft Jbp)t !13;5°C-fts 

gw~p pbpJwumftG.wLnLJ ftwfJLUtzw.f!W{'f! LnL6nLJfJ1tbpfto pJnL-
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if'l1u. iJJmilmZmtt,t/m~ 'punq/i,nf'fl ttltui ~ plu]rmmliJm 7f .,1,,.. 

t/JI'nf 'Jt/fmlt/nil'oJht/~ ""uutm. 'Jt/fmiJf"'nff-m uJuJJu1 Jlfmlltl, 

-wf1b 7f <JJp'h/ 'JlJTmltfni!oJu1:, t/puurm qtJfmiJlmvm t/'Jfmn/flti 

.P,v 'Jt/fmiJt/nifo -t/fmbumlfmlmh f11U'Jmlmilm ~ mm~ 'Jt/rmJ 

· -'ld!i IJ.m'JmJrtnp 'JmrGmlmum 4Jtu~!i7ur · qJmilmlm'Jtfmtr~ . 
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t I · 

Ho-p-H 
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Oe 
. t{ilhui'Jut/; 4•re ~~~ 4'1'f 1Jt/Tmh4~'1111m 1'11J61Jm Dt/Ju'J ~ 

iru.Jm~ il'l'f 'Jt/fml4nllo 'UJ"'uflj 'J</fm1<JniloJut/~ ~ JHII(lmlmum 

7J ~ J71"'J"'""I~II,m ihll'tunj 'Jt/fmu<J~qUlm ]tuii'Jm7f"'9~ 'Jml'6wu 

·m'fmJl(]t tjtrt{,;b!YI 'I',"Pf'bqurn ~ 'T41JI'm'f ]tuGult/1' 1'1fmJt 

•tfilf17Jlt/l' ,,J'I'JJ'Puifff 'Jt/'fm'J'('mn/f-"' IJJuJqh'J.J~ 7f. IJ<Jfmljlmum 

1r•JtJuiJZ mJo{, t]ruGul<JI' tu1q1JH1Jm 4,-Q <JJ'uutm ::> vJ-g '1 

.IJ.JtjfmNJi/ <JJ"Iurm 'Jt/fm'Jfmrl/fm IJt/fm'jlmlitr~ ilqt/fmJi. ifdpn/ 

'J4Tm1ifniloJut/:,· LuJt'Jmh. "'"I' ifpu~nm ·hJ11J'Ih'J<J~ 11J('mn/fm 

,7ff (Jqpu~ntumur) 'J<Jfmbt/nilo '19'JGmlmum IJ9 'huJm~ 'Jptunj 

~t/f"?h</:,9111m ]tu1m1Jq1Jtil 'Jmbum'fm1mb 7f 1Jmbu'ftufl'6 

· 'J'I'JH'Jnmp 4Jl ]'1119urml 

•IJm. ']tufrrm'T '14'mrl9d1 Vl'l!t JmJt/, 'J'I rnu'Jm41' iJJ'1'Jhu'T'f1up 

'fU~dq _llfm ptuillnq.u IJmpBmomum t/jmiJmZm'Jdml] tJp,mftJluJ .. 

-u]tmnmu IJmiJmfmJmm 'rJJ'IJI'nf ~rJfmpumm fm'L'I illJt11Z 'J 
t/ru~nm 1'Jfmn/fm 'J'I ptu]tJ9JJmur GljJmJ<J 7f 'J<JJq'JmJijlnn 

~mll4:,~1;, · '!'f pluiJm'Turmln 1Jmbu'ftuf1b '1 'J"!bui(J~m1m'6 

,(90~1 Hv:>) '!,mbllurlfm1mb 

'1 'Jmbu~1uflb 'J9 ii_IJmJIJ ·lm <Jh,qu 'Jlf ptumurln UIJlufdtlli/dm~ 

'JmpGmu97fJ ii'JuJg . •JrrJ'li1Jmn/mnu'JUJ' w'TJq 'J'I J'li!]'Gmmn 

(]tuptuGm<Jp 'fJ'I'J~t/'J"ml' t/Jl} ptuif/n'lh t/b'f1uJh'f:, mtlfl.. tlqp 

ifJ'Itflf IJqfmJI'ff 7f t/mJrflnn ptu]t{Jtul tfl i/JmilmlmiJifmt, 

'o!l'6S+ ~ ptupbin~ ilmftumln JmJm~mn'/111 

1',".0o06 tom 'flnqh ~ 1'1ummm iliJtufdtudJm:, qmi'GmunJ t/m 

•ntu < pumm 'ft/t./u7111'1nnrn t/'Jfm",.;{Jm t/'Jtu ilJmilmZmiJIJmt, 

tiiJmilmlmiJtfmlf Jtul'Jm 17fv·8 ~ l'tupurmltjm ]rurrv 

iJtlfmpmniJ ti'flqiJGmL'IJtuTJ iJJmilmlmqtfm~_ J'1U1Jm'$t/urnmpJ'/l 

Jy4mJ · 84-::>o!:'SG tiln-n Jtul'Jm 'J'I ptu'Jmurn ''JoOSl 

· ·-ov 7f1'111' · ]tu19'JGmilmm ihrr 'Jt/fmmmJuq:,-"D '::>oZOt 

~ 'J'Jmy.t/mnmi'J96, 'Jm/'1~:, mJ11.. ,iJJmi!mlmiJdm'f tfilumy.mp 

Jmr(mJ'!Jtun .. l''uhurlr ~ JtuTJf t/nt/hthfY/ t(Q•H • IIQU'HZrJJ 

urp jJlmh~luf'} liu~y1ur ~~r run-~ ~ ('f"1"'~f!! 



__ · __ u/r:f#! t[bplu.~wtqt1nuJ ~ J~~lh ui'L~tfr untpo.pufrfp (wJr[ni. '-
··• ·- ll-~tfi. 41!wsn<f1Jn'h), puq t,UJ{JhLUzw.f!wpf! . ol!ufr'1wfi·n,J t JfrL[_k 

. trillfmnpfrl.uu[Jflntfl:' IJ.Jfl · oquruJqnptfntJ ht qwfJt~zwpwpfr 
pwltwqwltwfl npnzJwt d-wJwhwt,: ' 

H .. lQI:.Hpl~ .· .·.~ 
,_...~ H .. OH !i .. H 

- . ' 

Ck.:,""''WM\\8 
' '• · 

.. 
~·\•tt-tftt._ . · ~·~•tA. 
.... ..,.. ... ,\WplM~~ ~~~\: ~ ...... ""'J~ 

lf n Lnuwfuw l'P '1Lhp II [r rrf. 11 111 fuwp/t '11Jhpp' J UJ uL i.ut/_ n f'UJ Ufh u 
qwflLwzw.f!wpp opufr'fwJfrll db.hp[! ,' ljwpb[p t Llfwurqhpbt g/tt,- . 

· L/tq !pnpJn,lLbpm/_ (t[bswLqrtun, - u;~q1 n,fJuhpnd bLflw'fpn~ 
bfr w6-juw6-fJ fr · wur nJLbp , pwgw ntiLfJ JwJp w JL wL lfJw L, npurbrz 

qwLq.Lwtt t p[Jqwt}pLf!)• 

. 'l!w{JL~zwl!wPl! {Jfln,Lbpn i/_ wqblfr '1Jqwp t t;{lqpnLft'lqntJ 
· (-Abrzl!qntJ t quniqnqwJf' It qwlwlfurnqwJ/t) .pwL -AwlfL'1brzw-

. ' zw.pwp[!t 
. 'lw[Jp hpqwpwurb. bnwg,,Jp qwJ' 100°C~frs pwpdfr Lpw 

- urwpwsmJl! wn.wp_ t pb'pntJ qnpz qn<bwL/_npn~J, .IJ.r'1' hpltirtJfJf! 

pwowurpqntJ t Jhtwlm/t'1f7111ibpft wnwr_wen<Jnt[, npnL9 p~
J_ftwlj;uu !pnpJn'll! '1bnb.u -bzqppur l.P uwt;JwLqbl' · 'JopwL.[! 
qnJwLntJ bL pwpdp p_bpJwuurftC.wuntJ qw{Jfr · uUffrurwqn<g

tbpp wJfrY1wp[Jn4Lbjrft b. qw[JLwzw.f!wpfr qwppnLf.LwJJlfl [uJpfr 
Jpp_lt urbrz/t n<Lhsnrz nhwf(gpwJfo J;,hurltwltpnqt 'lwjl~z w.f!wpfo 

qwpiliJhlw9nu!l! urbrzfo t ntLhflnuf 170-180°r;,-n,Jt 

~~J.twbpfrwthpft !f.bpJ l.hurLJ.pf wq'1Agn<f1 Jwip qUJ[Iflw: 
Jlt~('l! bhfJu;,pqqn,J . t fuJnpJwfl ·b. (qwfrn/_UJ~ piuqmbpfuu-jft 
~li,wqfo.s) mnw~wLinJ t 'qwf1Lwflfhn, uilf/rpin, w:ttfiuufi/Jitl..~ . 

~IU;'l';"flflnt b. WJL Jf.wen<f1Jnthhhpt
1 

lJU.ta-Jl U.'l,bP'b tilt lTtl luJlP~ 
. ·.· .. 

'i:r'u, f!fr Jb1. f(LUfJ wLopqwLUJqwL b. opqw!Jmq~fl -fl{Jmflhpfr 
'f#IJApj~fJ'flwqwbntJ !pnu!f.npwppqfl, qwqbptwf1{11_/t b. qpur ~· 
~fi~/1P1.fr wrzbpf!)' 'lwfJ/t wrzw1pfl ~wllJfi pJ".uflwll! wHpw
~~-· t flpw -'wur4n<f1JntbLbpp b. lwqnpwqn<flJn'f.tl!. uw-'Jw.
loki;,~- -iliJJwp: 

- f~Pfr b. t,wf11luiJf1bppflhpfr Jbt qurhqnrz wrzhp/t -pwh).Jilffr 
l!!{'JzJwb -Al"fppin JhfJn'fflhp wnwJ<fJ qnJntfJJntL i_ntbhb, ntump 
¥'1"? w'lbpfr Ufwpnthwqnt{ljw~ Jwupb 1fWU1ntJ bh httbl';1. bpw 

)(w~l?iui/tfl Jwl!}9' · Jnfupfrs, npf! Jhn,J ~ fiJn<Pf! Ll'fr'i w 1pb
fi~'ftt -'l.mnt lfn[upfr .[!Wbwlfl! qwflfr Jbr_ qwqJntJ t Jnur!J,Iqn
~~~hu o·;7 %t ll.JpJw~ JwJ_wflwt, J'bntJ bb JpwJh wrzbpfr 

~YiWJ/tfl Jwuhp[! , ntumft l./t 4wphlft bl'lPf'ur npnzhr qwfl/t . 
fAhl q-,_,tqnrz opqw'bwqwfl b. wb opqwLwqwL wrzhpp qLUq_J{!t . 

'~{IMI .11!! u {t ft, t, w l'~LP t . 11w ur b l - J p U/ J 'b w L n ''l 'l w t, /t fz n.w qw ~ 
~;;;,~t;n;jilj ~ :~bJ!U,Ji ·_,~p:W k pJwLUJ[n{ J burwrztbpp f!L'1-:w~rup 
!.'iu,i-~4J/1Jnt'hfthp[!~ /1 'fhU( t;wj.qwqnp { Lqw!f'fr ·n,LhLwl ~ np 

~"l'P Jh1. bL wLsLntJ opqwLwqiJJL 'ilJnL[Ihpp t;hur qwU(qw6-
~-'fi~,_pfr It .t-J-n,Jpp Jpwj'iJ Jfr Jwul!' '1fturpnLwf1{1'1_fr wrzhpf! 
~~ip,(wh JwJwflwq wnwp_wgLn,J bL wtt[uw{J[Iqfr wrzbpt · 
t~ _lJ;j pJwL JwJwLw~ wLopqwLw~wfJ Jpwgn<fiJnLLLhpfo Jp 

~:illfl_Uf! (Lwurp.fontJfr b. qwlfon,Jfr nnpwJfth wrzbp) sL"l-ntJ t ... 
)11fJJmu Jwul! qhpwt}qntJ ~ wJl JfowenLf1Jn<Lflhpft ( opfhw~, 
•ll-fuiufljlqfo wrzbl'l! 1_bpw6-qtttJ bL O.f!ufrq.Lhp.fr)t • 

~wpfr Jlsr_ wrzhpf! qurLqntJ bL Jntbqn.,lw Jpfl .b. -~"t•Jt:, 
tno)rr<Jfluhp/1. db.nq1 lfnthlfmtwjpu It JwuwJp {intws4_wtt l~'
~n<JfJLbpf! uin.wr_wa'bntJ bL LwurppntJp k f.twL/tntJfr nnp~
!f.L, !pnu!pnpwf1f11_wJfoL It ~fourpnLwflfJt{_wJfoL wrzhpt '-lwlsfnLJf! 
:, Jw'1Lbq_frnLJ(! 'flfuwqnpwU(hu wn.wr_wsLntJ h'il !f,nu!pnpw
'lll,[wjpL It qpurpnLwppqwJfrh . wrzbpfr ~ntnfr'1 ln,ttn,1flhbp 1 

: "lbu Lwlt qwq_bfoLwurubp: 
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. ~frmp_rtflw[ilfi/nlfi · L. !pnu!fmpwqwfl fii{Jnr.fl (fipwfl.s · ilf-pm

· 'fHu~rt-l/J'Jm.fil! 'i.w.Pfo Jht ~wJwU(wmwufuwbUipwpJtw~J,_U/ t 

.:;Q,·14_-,0.;2% L. 0,2..-0,26%) U(W~UJwLnul b·fi pLJ.U(hu. wqw.., 

'Jfifi. _.t;wqwuwpwqznn_LfiiJnt'i.tf!, wJfiuthu tL qu1fi/p . pwqwq.p·frl · 

·· Jwubpp~ lfntnfoq. 1_p-G.wlfl!' i_nq.hJzwqJwfi, lnpwyJwfi b. mw-· 

pwyJwfl JwJw'i.twl['r 

lfnfupp J~!. - bl[w~ w'i.tpnflflhpfr b. qwmpnfifihpp l!wflwqiuq'!I·L 

U(wpntLwqntfiJJwU <ftJwL qpw' qw{1p ~wmftnLfiJJntLLh[rpf.J ~~~~~ 
Jw"lwmUJufuw'il mbuwqwfinph'il ~wzqwpqtfhl t qwfilp hufi/w

'1/!l'tf n'l UII[W JPL qwqJ[!t 

U.•tbp~ . UJWJlnLGwlfn.:pJnL!ip 
4•up~ ub~ % 

fltnpwlfr.-, .-,.,l'frn..J CNaCI) • • • • • • • • • • 0,0962 

fll"l',.,lfr"'. f[,.,lf..nu! (KCl) • • · • • -•• 0,0830 

U/rwlt•Jpnt..J,.+w"'. lf>nulf>w"' (KH 2 PQ 4 J . • • . o,i1ts8 . 

· bp"--twfpnuf,.f[..,.-, lf>nulf>wUJ (J<2HP04 ) • • • 0,083/S 

. "funpn'bwflfllf"'t/r.-, IJ"'l/rnd (l( 3C 6H 50~) • • 0;0495 

1Jl'f[Jw'l1.b'lfrnwi-Jfr'i, fonllf/o..,., (Mg.HP04 ) • 0 ,0831J 

t,P"'l'n'b ... ppij,;,J/r'b J..,,'tib'iJrnul (Mj.l'3(C8 H50 7 '~) • 0 ,031'1 

bpltlt~LBf'"Lil"'tfr1. ~nulf>uun (CaHP04) • •••• 0,0611 . 

_bn.f[UIL9/rnuf,./p'i. ~nulf>wlll (CaiP04 )2) 0,0866 

. · t,~onl'n'bwflfhfwJ/r"'. f[wJofrnd (Ca;(Ce(H 50 7h) • • 0,2133 

IJ..,l!JP"LJ, "-"'"1.1/..,~ "-"''lbfr'b/r ~b.,. • , · • , • • 0,046:1 -

' . 
: liw{J{I Uhf ~~~~ npnz pwhW~rtL{JJWU[J kpqwfil, Ut'lj,fid., afo'i.Jq, 

: J'wbq.wfl, Jnq., ~"Pwlm L. WJ£ lthJhburbhp (Jfr~pntlhJhbur- · 

_fJhp }r l/.1'1 l;lhJbflurLbpf! JhJ 'tzwfiwl[nLfJJnL'il mLhL opq.wLfrqJfr 

.·. · !pfrq_frntnq.frwqwh Uf.pnybufib[rp b. ubJw'il ~wJwftt · OppWU/ji 
bpqw{Jf! wh~pwJhzur t wpJwh ~bJnq.£1ippllfr . wnw1.w9JwL 

~uiJwp, Uf'lfrbd.[! oq.urwq.npJqntJ t nputhu qwur~Lfr'lwmnp 
opq.uiLfrqutH.J urh'lp ntfibyn'l o.pufrq.w-qhpwftw'i.tq.'i.tJwL ll(pn-

. ohuflhpntJt lfw'ilq.wfll! twqwh q.bp t fuw'lntJ wC.fr Ufpnsh-

. u'ntJ, 1n'11! ~wpb.np f}nt'ilqsfrw t qwmwpntJ qw~w'ilwd.L. q.bl[

ilnLJt IJnpwW'l! Wf{lftnJ t qbbifwfiJrflbpfr wnn'ltwlfw& qfrC.wqfr 

l[pw b. qhpfr Jbp_ bf7"! UfWqwul! . Uf.UiurC.wn t q.wn.fmtJ wLw

untbfr w~ftJwfu 
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· .. t,wp~ WJ'f pwqwq.pfol jwubpfo 1 JfoqpntlbJbtmLbpfo .pwLw;. 

111! .¢JJJzl[qntJ t ~wqwphpt;tpq.wqwfl Jwubpnqt · OpfrLwq, Jnq./1 

. UfwpntLwqntfiJJnLfif! qwqJrtLJ t . 0,05 ~0 ,08 · tiqft, hpftwpfrLf!i 

l!Pl. un/_htJ/ 0,'1-1 ,3, Jwfiq.wLpfif!' 0,15, ypfil[pfip' 0,5-2; 

."npw£mpL[!' 0,25 L. Uf'lfJJ.pbf!' OJ5-0,8. tiqfti 

lJwfilfr, pfilUfbU b_ Olf~ ~hih 2_tp4_nij_ wJb'iJ J~ ~bit_rtL~jr Jbj 

qw'il cfwqhpt 1 l [1wpJ qwf11! Ufwpntfiwqnt~ t !0-80 tftlfW'{ 
( wt)fuw{1fi/nt q.wqp .pw'ilwftl! qwqJntJ t 50~ '10, ppqwt)'ilpfie' · 

. 5;_10 L. wqnmfrL[!' 20-30%}z 1 

lJ[Jps w'iJJfotwUfbu ~hmn q.wqbpfr UfwpntfiwqmfJJnL'ill! 

· qw{Jp Jht pwpAp t, wJ'ilnt~hmb. fipw'ilo l!wfiwftl! wumfrC.w-

. Lwpwp UfwqwuntJ t b. qwfu1_wt) thpJwumpC.w'ilpy, oq.fr C.f!'il

.zntJpy b. li.IJ£ ulwJJwfJfihppy, UfW~Ufu,filj_ntJ t npnztuqp Jw

qwpq.wqp t/pwt lJwf11! yh'ilmpp!pntq.h£nL b. bnwyLh[nt q.bU(pnLJ 

'ilpw Jht_ l"Lt)qwd- q.wqbpp . Ufwpnthwqnt{J.{nLfif!_ qq.wLfmpbL 

utwlfwun'w tt Cp&ntqfr Jht q.wqhpfr pwllwftl! 1 t -ntJ qwqJntJ 

t 170 tilt 
lJUJjlfr Jbf. hnp_J-w£ .pw'ilwft'Jrs wtfhtfr q.wqbpfr Ufwpntfiwftnt

fJJnL,h[! l[lfli.IJnLJ t q.wq wnwrwyflnq pwqmbpfrwLbpnq w1L . 

lfb'lmnurtfhtnL JwuJrfit 

IJw{J[! l_npwyJwfi Ufw~wpwbntJ 102-105°C-nLJ JfrLl.L. 

. ~wuurwmnth .pwz uurwhull! lnpwsflhtfru JflntJ t lnl' LJnLfJf!, 

. npfr Ufwpnthwftnt{JJnL'il[! qw{Jp . Jht qwqJntJ t 11 -17% t !lnp 

. · hJntfi/Jr Jh!. hb JmbntJ l[w{Jft pn[rt(l pwqwljpwJwuhpf!1 pw-

9/UilrtLfJJwJp tl'P b. WJhUfpufr hJnL{Jhpfr, npnfip y'ill[.tiLJ hfi 

lnpwsJwL JwJwllwftt 

IJw{Jfr l_np hJnL/1£! .t;pJflw~wfiinJ UfwpmflwqnLJ t jnLI[ 1 · . 

uutfrmw~nLswJfo'i.t fiJnL{Jhp, qwp'ilwzw.pwp b. wl[hpt t/,bptfrll 

bpknL 'iiJntfilhpfr .pw'ilwlfl! ftwfJJr urwpp/Jp f.tJntzLhpntJ mwurwh-
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!{nUIJ wfiltzw~ l_un/rm/_b. ~wJ~pJw WJ'f iiM~f! Ijuifihrfo L 
qrii:!u fo.uk. ~I,UJI/r ullf_fr'inwqn<fi11hpfr Jwufo'iu -9n<'lP U[u;ijiiu.IIJIJ-, -

-1(1tf.{/tffi.ilf 1/tn{Ur/._n.:J- t puu/_wljwL fl~(JJLnh£fo tw.ftnt{_t flJuLfi{I-Un~{ ~
~iuJ4 L"i' LpnJI/t UfW[11itLw~mf1JwL uiwtnwflntJ-Lhpp tiib'lfo hb -

ntbhfJtnJ ~foJLw~wbn!-J J"-Lilf ~UizqfoLz 1.hmb.wpwp, J11<'lw 

q_n<p~ i_np. fiJn</1/r [!wLw~p w4_htfo ~iuumwmmL JMnLfJJnL'b t, 

nLIJ_)nf u Lpwbfrg oqtnqnLJ bft ~wpfo pLwftwL tfoflhtf! pJwLw- ·-
~wJwp) -- - 1 

- --

lf.; :hthJlJiuflp, ~wzqfo wnflhtn.f. qwpuwJRL'lf b. ~wpp J"+· _ 

~ 'llll'f_nt['q L"l' LJn<Jibpfr mbuwftwpwp ftzfrnLbpf1 . ~wuUJwmnt

fln<jiJn<Uf!, wpUJw~ht t L"l' fiJn <Pf! npnzbtn< pwLwJ.up' hlLh

l'ul 1nulfr mn~nuwJfrL "lwpntL-wqn<PJn<Lfos b. ~wfilfo UJbu-wftw. 

{rwp Ijzn/rs: - l!wLfo np Unqbmwftwu l!fm<fJJm.bntJ mhuwftw-

-f'wl' ftznfr tfrnfuwpbL pL'fn<Lr/_wc) · t orpn4_bt . 20°/4°C-nui ftwflp 

/ifmn<fJJn<ufo_9, !hthnJwu"p pwuw~b.l! Szmtfht t b. n<Lp ~hmkJwi 
- ,n~U-j!f!• 

- C= 4,9)K+a +0,5, 
- 4 

. · npurh'l ·C-L' ftwJifr L"P LJn'-f1L t, %-nq, 

4,9-p' . ~wumwmntfl Jb~ntJIJnLfl _ f (n'-'l'lntJp 10,77: :Jl
w~n9 Uffo"uf'h1J1n4_), 

/I<-L. f[wfJfo J"L'l/r UfLUpirLLwftn'-fiiJn<Lf!t %-n4_, 

a-L ftw Pfr futnntfiJnLLJ! ?_0°/46C-nJ.il, wpmw~UJ JLnlU~ wu-
. . mp6.w&.fwphnJhinJF .. .n4_, 

UJ'l pwflwtlb.nt{_ npnzt/_wq JUntJIJnLLLhpf! U1t.upphp4_n<J h_fl 

. ftlnwJftL Jhf1n'ln4_ umws4_w~ JMntfJrtLLhpfo!J 0,3%-nt[_, npp 

qnpqflwqw1tinJ twljwfl tlwLwqntfJJntL i_ntflpt 

. '-lwfilfo L"l' 'iiJn<Pfo UfwpntL~ftn'-f1Jwfl JUntf1JnLLfs. ~w-

. Lhtntf. JnL'lP mnftnup, umwLntJ h1t J"L'[wq_ntp~ .z_np fiJn</1/t 

pwftw~f!t UnpJwl ftw{Jfr Jh1_ J"'-'lwq_nLpq z_np flJnLpp UfW['nL

bwftmfiJnLLf! 8-10%-p uw~JwflflbpnLJ tt 
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· :bbfl1Tb'tJS'tlbfl 

- !hbpJbuUJfthpp UUfptnwqn<oiuJfoU L/ntflbp hL, npnL.p wp-

- U1luqpqn<J hu fthu'7-UJ1foLbpfr, pntJubpfo u Jfoltpnop'l-wLfrqJ: 

L_bpfr ~Jntuz/_wJ.pbbpntJ b. q_q.wlfonpbu wpiu'l-wounuf hfl op;_ 

_q.wbpq_Jn<J pftJiwiJn'l .pfrJfrwljwu n:bwftsfowUbppt Cum tln

fJJwfl Lpwb[! qwnwq,;,pn_<J hb ftbu,_wLfo op'l-wLfo_q_JLhp~<J f!U

- - /Jwon'l pnl"l'. .pfoJfrwljwu rihwlfofrwuhpp (u1ntJ1wtfrnfuwLwqn<-

- fJJnLUf!)t Unt[npwpiup op'1-wLwftw1t LJntflhpfo Jfop_u .pfrJpwft,;,b 

nbwftofrwLhpp zwm '7-wb'l-w'l hb pLpwfmtJ, fruft !pbi'_Jb~m
. Lhpf! zwm iwfh'l ftwmw1foq_wmnpflhp ~wL'l-fouwLwtnz/_, nbwft

-_ o/twflhpp wpw'l-woflntJ hfl ~wpjntp-~wq_wpwz/_np wbqwJt 

--- ltb1tuwljwfl '-'11'"9bubbpfr ~-hm ftwUfz/_w,)- opqwLwftiub -

UJmflhpfo 4_pw uhpqnp.tn'l !phpJhLmLhpp -wLz/_wLntJ hL pfon- -

ftwmwLfoqwmnpLhpz !hbpJhLmHpfr wq_'l-hon<fJJnLUf! ftwUfz/_w~ t -

"'h'lfo n<flhsn'l nhwftsfrwuhpfo tLhpqfrwJfo {hmz -bpp hp~ri( 
bJn<fJhpp Jfrp_u .pfrJfrwftwu nhwftofow t ftpwftw'LwiJ4_iuJ, UfW

{:q_,!fttf_n<J t, np :UJ'l- LJntflhpfr JnthftnLJLhpp pwfu4_hfl frpwp 

- 4b_tlr, ,lf1l_h Jojilftiitjflhpp wi/Jilsni.~wJfb th~/''1-Pw nd.tbL, wUf",... 

-~ wh'lfo t ntflbflntJ nbwftsfr-w, ~wljwn.wlj '7-h"'I!"<J n.hwftsfrwb ' 
:[/r pL{JwflnLJt . -

!hbpJbLurwmfrl[_ ftwmwthfo qkU[.j!iliJ tfrnfuwq_'}nrz LJnLfJf!_ 

. 'Jfrw'LnLJ { !pbpJbLUJfo ~hm, npfo ~hmuwb[!nz/_ LJnL/1/r Jntliftn'-L

Lhpf! w4_htfo hb wftmfr"-wbno!, 'l'l-wtfonpbfl wSntJ t ~~n~fJfo 
ii'!Lb-qnLLLhpfo tLhplfhmpq Jwftwp'}wf[p, mh~fo · t nLbhbnLJ 

f1:hw~efrwt IJ.bw4sfowL w4_wpm4_htn~ ~hmn ~nJ'-'Itk[!u LJn'-fi11!' 

!/JhpJbLurp Ul('n~rf.n,_J t, _{/JhpJbflmp -wq_win4_nLJ t U· qwpAJw[ 

ftwpn'l { Jfrwbwl LJnLflp Lnp JntbftnttLhpfo ~hll1t -

:bb(rJbL"'bbpfr wft"mfo"-nLJIJn.Lbf! tfofi;,,_J - { Ulwppbp u i;w-

Swfu J_wifrqntJ t LJntfJ/r WJU IjznwJfoL JftwqnpL!Tpf, · .pwLwft~q • 
ttpfr Jb1_ !fbpJhLmfr Jhft ftznwJwup wnw1_ { pbpnLj tthwbfowl 

!hbpJhflmf!, lnL~blfr uUffrmwqnL9 tfolthtnz/_, oJ-m!/_wq I; wJfl 

Y'"'-JL ~wmqn<PJnLLflhpn4_, - npnLsfrs wnwtf.ht ~wp4_11pf!' qbfiw. · 

·•rttpn<JL t !phpJh'Lmfo f_('WJfL LnL~nLJfJI! · Jfoflz_b. 70-B()'JC . 
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6f: 

nJmym:, GIJmJb tJ'I'!Juurmptjur?m '!'I lnup?u? i/JqiJ'!{~muYJ 

tp1uf!Gm11ul!f ,iiJqiJmufp 
1
UIJ1uFfi7uGqubm 1m1JqpJqcf; '19 Jl1UIJ 

-GmLqpw ilnmp ..Jp G'lmJ-u rJqfi?ufiJ 'lmlJm1p1if luJu Lup'Jmb 

J11UJqiJfihuf1Ul IJ!J p1ubbm mup 1JmffJ1ufJubJqiJ tfJq'lur'!.lfJ' 

-J'1cf; tfGmd D11mifG?mqu t/Jfm]lmltfp 7J Gtf'lmy.tfurnmpJq;r 

'liJCf p1u]tl miN mil iJJ'ff1,U1f1,1fi'J'fcf; p1uilln'lb 1J'IIJm1GIJm'1u 

IJ1Fmpe}e} 7J '!m?m11miJ1m Lqp1y tp1uiflnyb 0'8= Hd Jmpm:, 

4'!.1nlnifJm LuifL'I'J iJJ'I'l'l"mln'lln '1-o'o= Hd Jmpf!'!t ifur,'llfl' 

-Jqcf;mTJ,mLJl 'J'1.uiflnqb 1-o'6-g' z = Hd ~ p1upmmiJ'!. il'!.wFtf 

-1u]11/tnl]m qF1ubmlq]rmum t/11,tjnlnqln LubtjlmmmiJ ilp1UifLqy 

tjG1ul]murtjlnn 'nqlnnFYJ tJCfTJ,TJ,mpfml; t/?.mluJu tjFmtjG?mqu 

tjJFm]rmltjp IJ'If!'lu '!1uftJ1uFub Jmpm:, t/ur'llfi'Jqcf; JluF71JmifmJ 

·1ug :( !.> Hd JmdmJu]run} iiiJluFtflufJIFbJq'!. t/m'!.'1J1Jqcf; ~ 
pwpJu7JnJb 7.'11' tjJu 

1
GtjFmtjGIJmqu tjJFmpml1p 71lFm 'Bijl!fhu'lJ 

ljuriJq['Jqc/; 'lFmljr 7u IJ'{ fmpnJmiJ iJ'lmJb '1Jq7 tpuFmiJ i/Jlf'l'lml' 

-:,mn '!.1fm1Jmy.tjurnmruql 11,mFI!f1Uptfmqm tjJqtjtnTJ,'lJ'Jqq; 

, 1p7uJqTJ,TJ,m'SJ4mnmpJql. 

ljmqmnm6md ljfm f'lUIJmln:,mln '1'1 Jq'!.uriJq]'Jqc/; luJu IJfmljfl 

,iJ,puFI!f1up1utiJm '!.If f'1UIJBJuq mFJmpm:, ilJqiJm'!.'1J1Jqcf; p1u 

-')00 tp1uiJm~.tjurnmpJql JfmB tflqpm (1F1ue} Jmdmmmpqpm:,) 

11,'1 f'1UfJu-bJqTJ, Jq'!,tn'JqpJq<j; luJu Bfmd '7Jl11' 1-'Jc09 7J Ol 

~· fmiJTJ,il J17UTJ,mi],;,TJ,fUUb ilTJ,mp:,mn TJ,mFeJwpifmqm 11,mftJ1U1J 

•nmpmf'll' 1J!J'!.W'!.lff'Jqq; :pljtnqm pmqmn IJ'I J11U1Jumb BfmJ 

'JnupfmifFmif '!.'17 ilJq'!,tnf!,qpJqcf; J11Uf!,my.1urnmpJql. Ufrn[J 

tilTJ,mpBmifmtn ')0gg 7J7'l11' 

1Jnt/11,F1uf1, f'1Uf1,mp1-b 17 TJ,mbmlt/rm '1Jm'!.1Jo '11,'1 f!.1Ufmq nmiJ 

-min iflq]rm Jq'llir'l!fi'J'Icf; iiJml t/!1 :('!'! p7upGmJ7lltnm1J'Ib• 

1Jt/pu11 ilJq!JurTJ,qf'J'Ic/; 7J ~ J11UUmbmb IJlfUUurnm,P IJfm p1u 

-')00L.} ii'J1uf£i1u"f1mqm pljurmur'llfPJ'Ic/; ~ J11UIJG'Il.if ilr1uGmJ 

--vJmr1 m-bmurq:, 11Jmy.1urnmpJ'Jo I['1U-'Jof)!1-0f' ~ 1nupurmq 

-il11, Uf1,1UFI!fw"f1ur1Jm IJfw-bmlqpmum 1'{'1'ltfl1uf1ul tjJq'!,ur'!,q[' 

-Jqq; lf'1UUCfTJ,'!.mr:,mn 11JmytjurnmrJ'Il. 1?mluJu TJ,Fmtjr ~ p1uf 

-JubJ'IIJ UJ'llf!'Jqc/; J,ufl17,milmJw{J ti11Jm:;tjurnmpJql. ~ jnuubm 

urn1n/ mJ]t 'lmFtfwbmJm · ifJnmifBIJmqu f1urmuiqq['Jqq; 

'tp1liiJBijm if7 BljJupmljp •bm:, 

oot-OO! ilrpuftJ1upljurqm ljJqiJwmJmln'IJin 'lmiJmiJt/'lnf'lur 

8£ 

tr,mlrmJu]run JJq 1pwiflnqb fl/m <JqiJmmJmlnqJin J1uilmp 'III! 
-'llfi'Jqtf;m'!,mbJl Jpmf£i,u]r1m1Jm Ju]rmt/r 9lp 06 1f1111' lqur 

'"nmJtirmln ~ iflqJmq "fulqumJifq JqqiJutfqf' q1uurm:, f!.mpJifmJl 

rB1J'11!fwF'!. JqdJmm p1ubJuq 'Jl! Jq'lm'l!fJ'Jqcf; np1ufmi]Jq'i 

:ilJqiJmiJlfi'Jqcf; fmpBmUJn BtjJqTJ,ilJcrefpmTJ,I!fmq 7J B1eJmq 

'fmBml.mum GtjJ'IIJIJlubpmflUl IJmbmljmb ifdqiJiffmpmuF:, 

ljmqmmud 7] IJmiJm'lm-biJqiJ '( '!.t/nln1tlm ''!.1nlnqln} ilJ'I'!.ln'!.'1J1 . I 

-Jqcf; '!.mlJmLunJmp '!.lf BifBIJmU-~J tqq f!.Ulf1Jln'Jlff'Jq1; '!.1FmU.J 

-mmJm if'!.mJb ·iltpuf£i,uBq-bbm G'!.q'ltf '19 J11UUU1fnJ-b n1f L7w 

-nfm J'1~11,q1uL'1:, J'1;/Jmur 'llfl' '!.mFJm 'l!f J'lUIJG'lm Gtjlld tjJ'l'I 

c-mtfJ'1uriJmJ ilJ'I'JU1TJ,'fi'J'1</; n1uf J1 11lqf!.tn'!.'1J1Jqt/; '!.t/Fml.l.JJqiJ 

17,9 p1u17,mp1Jm B'!.mJb ·iiJqiJJ7wqJmn/u,P tf,mnjnmurnifnmrm:, 

tjJqeJ1uf17, '!.mlJmTJ,m-bJo ~ pluJupmiJ.mpFmln 7J jilUU!f'!.lifl.J ifll'1~ 
-pbif'!.w-bJo ~ f1Upf!.ur-b iiTJ,111FI!fiuiJnmrmf'11' 1JqiJm1JqpJqq; 

, r(;7F m 1f ?'!.ifLin 'tfmqJq 
1
w1niduq) 

JqiJmqf!.pql~ '!.ifFmiiiJm:r qntJ'JFw'!. 7J J'l'!.bifwuqlq,uTJ, 
1
Jq11,1Jt/r 

-muujp ,JqiJIJ.luFI!f,uGmifr '!.t/f,;,B,uqmmljlnn_ 7u 71m'J 'JIJ p1Uf!.li1J1: 

l.'fl' IJmf.tJ,urhmq BljuJu ''!.'{ Jqf!.B1u1Jmmljlnn -bJmJ JqiJur'!,qJ1 

-Jqc/; urd,l j, '~ lqphJmln 1Jt/ntnt/r mq:, mJ-& :JqiJ1utfl!fmiJifl'm 

~Tmifr ljq ['1ilqBm·lmum ·ntj1qpi1Lqy. ifiJuJu ''19 JqijB1~'J,;,in 
-tjlnn hJmln ifiJmJIJ f'1UIJmiJm1Jpt/7 :(17,1Fm 'I UI'J'fi'JCfc/;mTJ,mlrJl 

'mbmltjpm 'TJ,t/nlnifJm 'TJ,t/nlt"fln) pwqmy.tjp TJ,mqmltqJ1uTJ 

~ lqpBmlnn ilnmp 11' ifJq'!.ur'!.'IJ'Jqq; lljrn['Gmiimtn 'y.Jd,q 'Jo!:6· 
-on 7J7'!.11' '!.7 p1u~mptjb ilJqiJmiJqpJ71; r1uqmyifp ~u0 

tp7u"P:tmln 17 1qpm BifJo 1uqJq p1uJ'I'11Jmpimln 'lt/Fm'!.m 

ilf}m'J . fmpBmh1Jqmnmln fmpBl f'lUJtjll qntJ'lhuiJ tjurmu 

'1JmpJupnj ptjmmur'Jq['Jq1; ~ J11"pqJmt}TJ,q qmTJ,mpmp bFm 

il£im'l llymmliJm Ulf'JU1'J'fi'JCfcJ; Ju'l '!.'1 LuJmq uurq!>' Btjp1uB 

-I(Lmln ii'JmJ17, '(l.qf' ljl!fmq ~· J11111J11 ilJu) f1UIJJ1 '1'1 ·u'1'1mifJ 

-qwqmd l.q[' ljt]wf17, umq~ lft/r1u8mbtjJqurnmln ql!fq zJmr 

-m~ 1u1'1mm:,b'li/ dJ'I'!.mifBIJmqu 'lmiJmtJpifduifd 'puJnuBmbtjJ. 

· -lfurnmln ]rulqFmiifmi/'. ilJqiJm'JqpJqc/; •l.qp IJ.mf£i1,jJ'IJmiJ1ufb. 

•Jm · '!.9 f'1UfJubmurbo UIJlufeJ~uiJmm:, bfm tJuriJqJ'Jqq; lf'1Uij 

-qq1u tjl n7J1Fm m'l. ilJu 'Uf1,1uitJ1uptjtnqm ptjurmuriJqJ'Jqt/; ~ 
J11UIJBJ-'r UUIIJlfi'.J'!c/; IJm'Jrnpmp IJmpJl~urm'J!f'iJ tn11qiJGmilmw 



'ft 
·qnmu-fi' '!.'1 J''UIJmpmilmJumn ildmlf pu1qt(7'i 

!lt/7m'!.'!'J'mp fjmp'IJJbmtpu-b IJdflUflu1 qurflulnmlf IJ'INU'IJ} 

t!J4q mnqm qilq'l_,pbti'Jm-bJouJqq I' 

"huP'J~~t-b l'l_p t/flmq ~ fmpnjmq 'i1'1_,7uffl7u-bmJm --'J,mpqJbm'l_, 

-1u-b Ju qqmil 17Jlqp qqmqmpm.p '1_,mpqJbm'1_,llt-b qmfwlnmq tJ'Il 

"'4H'II' 7J t/rtf4J'I'Im4Jqu,lfmil mq7 pwnjmlf miTI/flj ~~ pwqmq 

•1-u-b'lm ilgmq fmp~J'I'I pumfwlnmlf '!.'INH!fl' dpmffl,ufmqvm 

AjmrzqpJq1; m"bmmlflu-liqv 'punqlnnf'{} t17Jvulf.F'I1 iJf,u-bqm p:Juf 

-m ~ Jqp qfm 1ilu,T1ulnmq qqliJI!i'll' pulqq-bqmqmJqp qmbtrun 

-qluU'J'iJ rl'l(' 1mmmnupJ'Iffpmq 1lfiJIJbmmq,uuqv IJ'I J''uq81 !f _ 
_ qf~uh mf1ulnmq 1plii1JmW~ mq B1tlu '1J11!imlf fmJBmilmm 'Jo()fi' 

"""'"Rt 717'!11' IJ'I p7uqGml'fpm ildflUf'Ul 1mflulnmq qq11-tJ'IJJ _ '·-

t u 'I m,_1,;,,, 'I m r a' u pJ, 1!i t/d;;:, 7 
q n qlnm7Jm 'I;. 'illf mqmil 1Jq qpb 1 ~m-b Jou illf1 I' 1 u pq m-b lqp 

inJq 'I'I p1uZuJu 1~ qmpq-bqmqmilqp 1111fwlnml1 TI~'INI!i-'IP mnil 

l'IJ' 41!i.f!1'T JpmTfi,uBqmhmJr M'{} tiltpufd,ulfmtJ1ucL-qil L:utfJ;/jmlf 
"'mJq p mJtj j 1nuy.m 'nqlqqB mlq pm ilpqg t/ilqqm1Jqll1qm-d 

fmU'f lqp 11!imt,-tilJqqm1Jqmlfmd q1fmpfldmqflmlf 7J ilJqq 

-nt1Jqmqmri 11ulf <j}J'Ilfulf qmbmqmb •ilJ'IIJmqJqUilfmrl q1fmt~ 

-pwnjqq 'q1fmpdgm1Juf 7JUI'f!r'U1Jfm 
1
ililqqm1JqUiqmd Lu11,Bmq 

"-»UIIn'lln i/JqqB1ulfmU11Inn t/_tfmq IJ'I fmpUifO rlpmffl,uqmq'luU

-qil f'll'm'I!fl'm 1ulqqBmlmv'!' mbmUilfluliqo{_} :Jqqbmmq-iucbttv 

Jpmft}lulfmqmil qmnttUim1p iu IJ!f p1uU1mlqm Jqqm1Jqmqmrl 

qmbmqm~-zp1uillnqu qmpBmpbmri 1fmJult1;uJqqp ~ p1upqm~ 
-1uq lqp. mJq nttlnmJupmnjl-b lfn1 1B1v1ttbmqtfmq l''uqqqil 

~ _ lqp 4dmlf JpmfdJUlfmqmil "lt/il UlmZ ~mbmm~lUU![{I . ·. 

tJqqbminq.,ucbttv 'Itt pwqmpqm q1JqqbmJcL1:,ttcb -duJ~miT,'{} tr;qlf, 
;.{'m]rjJI!i quo lmUI 1Jttiluqmqml1pqm 'Itt LuJmq ilq1fmJl ilJqq 

~J,'mJut/_;rttcb JuJ1m lfn-t/ <G4qfmpgtf 1cb.o 1Bm-d '1fl,uFIJ fmGmq 

. -IJ;mG IJ'I n17t7JUI ilq1fmJ6 fmplnj ilJ'f'1_,bmJu1;rqu -duJ~m'l_,'f} 

tiltzlu'l_,m Jqq 

-urqqpiltt1; qmp'1_,-bqmqmiltt'f-mcb1nilo ~ lttBmlmvm 1~ G1ilttUinT'{}

tilplu'J.blf,mqmJqp qn1uf p 7J ilpl.i.JBmcb1nilo 1flluf'1_, .1J' l''i''!.'IIJW 

1 -(bq111 %m11_,mpmpmqp · 'pun.t/innfm '1g.,uf'1_, lf;, 1 p1upJU1-

iliJ4fmJl fmplllf ,t1J"U'J.mcb1nilo ilg1uf'J "f1:rilu'1_,l 1Ju 'nttBuJin~-

O:t 

fjmJrinmZqnt 4tifmJl nqlnJu ~ ru]rmqh ilpwBndujitiJo· l,11B 

-q'1_,1U q1qm l''uJqqpbq11_,m-bJo t~JduJ~mqm 'r] tJduJ~m '!.'IJ'lll'.p 
-' -_ 

-'J_mpm-dmJumn 7J iltp.uqm JMqm;ru'l_,il JqqbmJuq;.qu 'I-'II''tuJq 

il11_,uJu <Jq'1_,111fJ'fi'J'I</; pupf{ f'II' J11U'1_,mlf".'mln '!.'1 -IJ-Jilq'l_,WIJ'fl' 

-Jq</; ~mp'l_,-b'!.mlfmJqp-muqnil'o :-ilnmlr I ~.I![IJIDIJ![.fl·HJIJI, _ 

iltlqQlllQqJitlq<t 4~-'!'11 

tmtt:, '1_,mf£i•uJummJm 1flmq '!.ttiJ'U lnmq 'l_,mqmlifp 

-'!.m il'quJu <ililttqU:,qqp4tt1; qfm ilqttlfilm'l_,qil qnmpmJIJmJJ 

tiJq,uf£i.,uilqnmqrumu JJ_pb1p1il 1J~'Jdf1~ . 

~lfmttv fJmd:nfmq qq lqppbmlf ilJq:IJ'J'UI_Jm BquJu •qlfm lf .il:m _ 

-'!.tti'Iftt</;miJmrbJZ '( J'l,l!nilul'mmn) q1nlnttln Jltpu'Jm '11:, BIJq.Jt/ 

lq11_,mln:,mln _'l'l Jq_qmiJ-'II'Jq</; luJu qrm1JJ ur.lfm 7J mbmqw'!.Jin _ 

,mJP (1J'I'!.'l1'1muJin) _ 1JqqB1JJlfmmt/lnn 'mbmm%mfJ:J'l.Ufr_ 

-?ulf -i1U1'1_,lf!'Jq1; Luubm mJp ( mbuUilfml) 1JmilmZmql'fmlf 'qmq 

-1Jo :il 11_,1uf d.,uJu pmlJq p «"!b m» pultl'l_,Gmlq pm '1 p1ufJuvJqq 

.m'l_, m£/1.1Ju 
1
Ijfllufq 11_,fm mnil 'J'I p1uqmpqm ilJqqmq·uJif~ 

'r(tJq'1_,Dq£1~1R p1/tnm-inljttJ'Jqf;). Jqqbm~11 •(J'f'JIR'1_,9J'J'ff IJmf' 

-O,J'II'.ub1) JqqT.mJqpu'b1 '(Jq~mqqpJtt1: LupBmqp 11_,qJqln 

~m"q 1lfm'!.lfJ~ pmq qmpil1qy.) ilttqbm1l '( JIJ-II"!'!.!fi'J'I</; ~1mt/1 
:.uJlnf~) JtjqbmluJu1:, •(JqqmqqpJqtf; 'f.mpBqmnjup) Jq-ljbinJqtf; 

~n11_,mJw '( il!f'1_,U1'1_,!f/'Jq1; '!.mpq-b'!.mlfmJqp-muqniJo) J'l'!.bmmq'I»U 

. •quuu1nilo •ijnmu 9 '!.'1 l''up-bJmqmnmu (·d 6961) JpmpZuJu 

qp.~Lppmt~f'l_,m:, qmlfmi/p1ilutf-J '!.1fm-bbml1p i1Jqf1,U1'1_,!f/'Jq</; Jul ·. ' 4. , 

-uJ GiJ'!.'ufd.,uB'Iubm fmBq'J'u B11_,qJ1 pu1q'1_,1q ~~-JyJinJ l'f!fJ 

-ulJlm-bb ilqm11_,mil 811_,mil'1_, •Jq'1_,~'1_,qpJ"f{</; JqJJmmt/lqpm (J4·oog 

~ 1qpJ1nmqp1unw np1ufmqJ'l'l. til'1_,1uf£i,ufmqum tfilq1JUI.IJ11' 

-Jq1; 11_,mbmp_bm-d -dl'mfg.,uqmtJmil f'll' ~ p1uJupmqmpFmln 

. •/nuJqqpbqlJm-bJo 1'!.mu'1_,qq IJIJ. f''u'!.;,iJqil ilquJu •qJ!f'Im1G. 

,.qmqu Jpmffl.,uqm'l_,mif fill' '].fm Ulnil •ilq1ufl!i_.,u~U1m~mJ1uf 

IJIJ1f£iwfJuvJq'1_, 1ilqlJmqqpJqcf; mJp 1Jqg,uftl 1~mluily 

_ tilqqJuUI1rl1;.'!.1 '1_,!{ p.,up?uq '{tfllm -q 
Jq.W4'!.m1B 7Jm'I nqln7q1 •JqLm qJ!fiJLmmqp Jqmf 'llu,J.,(Iuro/tf~

iljq-qlllu~m ",qlnt:~) ilJqg.,ulfJ LuqGmhug il'1_,1!1f(/'!u'l1"liftl"-b 

t/ill{JJJ.tt'J.fJI'J'Iq; :J'ItJ'fu1 lfm 7J O}.::J:'U.W'B'J'~W '1_,1/ piuln-m4_-1fp. 



1- l U.11/_ ~ w fJ ( 1./t q tn1J w 'll' lfll_ h LJ 5, 5 J I! 1J fJ w 9 p rrtfl1) 1 

JJ-'- pwqwpwp qw{J ( qnLLWt(_fl~1_tnJ ~ 5,5-2 d f!LfJwg~ 
/}riLJ ), 

III- i/_wur ~wp (qhLflwqp~qiHJ t 2 d-frg Jfr1Jz_b. 20 rmq 
_ l!'bfJwupnLJ), 

IV- zwlit qwlit ~wfl ( lf-tiLbwqpq,/_nLJ t 20 rnUJ-fr!J UfW

~ w il Jw J w 11 wq wJfrt.nJin·LJ )t 
fJ.b'fhL~inwqwJft ,PnpJ.wLJntz/r -';wJwp lwqwqfiLJfl r_hpJwu. 

utfrSw!Jl! 40°C-fl t, pw'bfr h[l wJfl LUfJ.UUmw.l_np t Jfr~pnoplf-w
LfrqJLhpft Jbtt Jwup, pwqJwuJwL t;wJwp: liwfJI! JftfiJ.b. 60°C 

mwpwuL.btftu nb'fnL~mwqwJfr fJbpqnpd-11LfJJIIL1if! flnttwflnd ~~ 
. ftu~ 75°C-nLJ t:ftLq pnUfb mwpwoJwb '1-bUfpntJ, . :fJbpJbfJml! 

pwjpwJl{_ntJ t b. qwfJf! tfhfJft'Lhb ftwUfiiLJLnftfJ l./t qntflwqpqnLJt 

Lft.l_w!J'I ~n.l_hpfts ('>wm~wll(hu ~pt}ft "lfttl_wfl'lntfJJwfl IJhll(

pnd) ulnwuqwd- ~wpft nhiJnL~mwqflhpfr PM!! zwm pwpJ.p t: 
llhflfrthfl ~WUfiiLJLnP ,Pnfuwphfl n.bfJnL~mwqwJfr 11Jntzf! ~-w. 

mwptnJ bfl flwb. nhqwqmpfr11ft ~)burt fJ.~qwq_nLp{tflp p_pwJftL;~ 

tnLJntJfJI! (~wUftitJUI l)hrzntq} w.l_htwsflntJ hfJ JfrLlf.t. 45°C 

Lnwpwowtt ~w{Jftb: '1-nLJflfr lfrntf7nfuntfJJnL1If! '1ftmntJ hfl 5 rnUJ 
. l)bmn: bfJb LUJ'1 JwJwflw~ntJ qwfll! Jflnd t bp~1JwqntJfl 1 

WJL l)wJwp{ntJ t pw.l_wpwp, LUJufr11p1J t:wJwUfwmwu[uwflntJ 

t I b. II '1wuft11: lfw11frzw~wq.ntJL - .I_wp'fwq.ntJfl, qwp'JPICfiiLJfl 

q.nLflw.l_npJwfJ qwJ q.ntflwqp~qhtnt 'lbUfpntJ - t/_i.ut.II ft. UfLULn. 

qwbntJ t IIi b.IV 'lwufrL (lf. lfJrfuwJ[ntu): 

' "lhrofu)tqwqm !phpJbfJUif! ~wpb.n.p '1h(1 t fuwqntJ opufr. 

'1w9Jw1J UfpnghubbpntJ: Uw p_pwd-1Jfr Ufbpopufr'1fr o'lbntfJJwJp 

opufr'lw911ntJ t qwbwqwL UfnlfofPhLntbhp b. wpnJu'imfr~ wJfiL

Lbp1 liwflft Lt. ~wfJflwJ.flhppflhpfr Jbt. Ufbpopufr'lwqwfl ,Pwumn. 

pbL Jbtt 11zwL~~nL{JJitLfi l_ntfl/r: upw wn~LUJntfJJIILfl/! npnzntJ 

bfJ ~wflfr UfWumbpfrqwuJwfl wumfrG.wfJI! q bpw"lu~bffru, pwbfr/ . 

np Ufbpopufr'lwqfo frLwftmfr{wuJwfJ p_bpJwumfr&wfle Jnm 80°C 

t, zwm ftwp& (1 !}_r~-r9 Ufwqwu) qwJ J~m 75°C hpqnt pnUfb _ 

mwpwsflbtnL '1bUfpnLJt 

liwflfr Jbp_ Ufbpopufo'Jwqwfl f!L~bntJ ~ ftn{fr ftpd-frgt Pw.q. 

Lithpfowbhpf! .Ufbpopufr'1wq_w z_bb wLr_wurntJ, ntumft ujwu~h

p/tqwo.l_wJ JfJbppbbpnLJ U(hpopuft'1wqwfl pwswqwJnLJ t 
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LirLJflpuq li(wt:htnt9 t:bmnt !lwm/rz_Lbpnd tJhbmfiMHnqtujpb 

fluur{wd-J!f! UfLUj'inLflwqnLJ t U[hpo.puf;'1wlf_w, npf! q.inLilinJ I; 
~wfJfr puw Jfd.; i.tiiJ.Jppbpntj (thJqno.fomLbpnLJ )i 

f/}bpo,PIIP'fWq_tpj~ wn.qWJIILfJJtnfli! ri[inztiLJ bb UfUI{ILU$hfl[r~ 
th'b'1f7LuJfobfr ~)bin n.bwqufowJfr l)frJw'fJ qrtw qw[JJ; jbp_ 1--'2 

qwfJftt p_pwJLp iifbpoplipf[- w~btwuLblnL!j t:hmiit fl}bpopu~'1ui'
. qwfi pw1pwJtnJ t p_pwhbfr Uibfto.pufr'1i! b. opufr'1woLnLJ· UiW

pw!!JbLfotbb'l.fiwJfrbpt fl.bw~ufowb f!LfJwbnLJ t "lhirikjiJ.JL ~UJ• 
qw uw pnt"J nq • 

tfJ W pw!pbbfttbfl'1ftwJ p'b + H202"11rl'oeufuiu,~q~ 
.-..... o.pufo'1w91._wd- UfWpw!pb11fotbL'1frwJfrL +2H20 

f/}wrwfPbL,frtbL'1fowJfr'itft tf7nfuwpht qwpbtft ~ o'lmw'lnl'Ht 

oliLWJf Lt. qwlpntJft J11'1-P'1-P tntJntJfJt f/}bpopufr'l-wq_wb qq.w

JnLL t PP'ifo l)wb'1bUf, mumfr · fJfJnt qw_flfr Jbp_ n.bwq.:. 

Bfiwb 1JLUf.t'1wtzntJ ~~ fr{Jnt qwfJ/! tfrnpJ.wpqb[pu 9wf.J~wlf ~ 

· 'bwfuwUfbu wJL l_bqn.pwobbt ~pnq. 

l.JwmwlwqwG. fJUfwumnLJ t p_pwt}Lfr Ufhpo.pufr'lfr .pwJpWJ• 

Jwbf!, npp "lbml.t.w'b.pn.l_ ut.1Iw9t/_ntJ t f."Lf' Lt. Jn[bqnt[LUJpL 

{JfJqwrtfo11. 

'4wmwlwqwJfr wq1fh9nLPJwL OUfmfrJntJfl t 37°C-f! b. J.h

tjnp nhwftoftwb (pH-7 )1 P"fJntflbpf! b. wl~wtfrLhri! fJntLws

'iJ rnJ bb flpw w q qb9 nLfJ JIILL I! t 4 w ur w L iJ.J q w JP qpw UUf wbfl. w q

'fb9nLfJJnL11 bfl ntfJbflntJ flwb_ zwm wrzbp ( UftzfiJp, Jwflq.wflfr, 

bpqwfJfo, uf.t'1Jrqfr b. lUJLL), J!pwt}Lfr Ufbpopufi'll! Jbt} ~nLobf.rm

f'LU9pwflbpfo b.-pwpJ.p p_bpJwumft-bwLfr 'lbll(pni..J pUIJPWJnLJ t 
qwmwlwqwfl: '4wurwt'wq_wJfo wq'lbsnLfJJnLbf! b~wmlf_ntJ t 
Q°C-ntJ, pwLfo np Lw ~UlJIILL t uwJp p_bpJwumfo&tufltbpfo t:wL_ 

'lbUf, pwJ9 Jfrtz_b. 75-80°C-p mw.pwsnLJ/! pwJpLUJnuf t WJflt 

4wpfr Jhp_ ~WLnW[W'l_WU [pflnLJ t bpqnL mpUfp' fruqw4wfJ 

qwmw[wqw, npL wbp_wmt/_ntJ t qpJfr q.bqJ.wJpfl pp_frp_ubpfos ft. 

pw~mbpftwt ' d-w'IJwfJ ~U/LnUI[WqUJt '4wutLUlwqwJfr bp*f'"P'1 

Ln bu w ~{! d-wn.w J trLJ t "UJ Pfr, I) w mq U/'U( b u Uf UIU m bpf•q U/ s1. UJ,} 

~wpfr, l)fqfrbbfo~ qfr&w~f! q.flw"lwmbtnL l)wJwp: '4w[Jfr UfLUU. 
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/ . tg'9 IJ!.UJ' ll-Hd riJIJmy.tJummpJt/l ')0g:y~gt 
_,'J·lf IJJ'fljljmplmln 1mptJmlno IJmTfllufJuhJ91J mJIJ,. t~mljtW-p
-mp ljmpBmpbmJ tfJqiJmtfJqmlfmJ 1Jt/TmpelfJmtJ£Jm~ ~ plt/}rJ'I, 

. -.u:rTm:,. p7u{/m~ ljf'fl tp1uiJtJ1 tJ7 mbmm~·m1 lqp t/1!/m~ pJm.g ·. 

mlruur~ .. 1mr£ mbu~~un'l. ,.b.ur~m~. 

_9oc:'H9::>+goa'Ho8 ~ ooH·+uoMHc:'::> 

·tJF mbumiJmlmb 7J tJF mbulJlli·Flb 1 

1'1udllqy. ilJmd'mlmiJ'flmiJ ilJu ( ~ UIIJ9 pJ71; 1 p '9'm'bmm~m) 

. .: · :Jpmpmm'IJIJ IJmpGirtd' · 

-mm 7JmmJmlfJq .. JoO~ 7Jl'!.tfl' '!.'1 IJ1ufmiJ '!.t/'JmiJmpm_J ii1JmJrl .. 
· BFmJ 

1
pli11Jmy.tJmnmpJlfl J'fJmJ B4-'Jo08-£!;. '!.'1 p1upfmifmrF · 

i1 Jq IJUl 'JlfJ'Jq1,• ~t/ mtJ1q 'I mu Jln tJ. J qiJmtJ J qm'IJ m t1 t ilJ lf'JUI '1 qpJqt/; 
tJjqiJm'fJqmlfmJ n7uf p Lu piJmb l7 p ·ql!}m'IJ 7J1Fm r '11F m ~l!}j 
-m'Jt/'!'IJ 1FmtJp 7u IJ'IIJ1U. IJ1iiF.flluiJmiJ1U_hiJil 1Jt/u;11uqlf!.uJ/fb· . 

· -· _·. ~~~pJ'f~r~·IJr.'u~.,.> '1'17 "}tml 

ppfmum ilJqiJIJlUfl!)lu'IJmm:r 1JlfiJUIIJlfJ'lliJ1; _Lupmml'Jm B1J9'1 

-·mtfJ7m'IJmd 1JtfFmpl!}eJm1JI!}miJ 1/IJmnqm '11V1JmVYI l'IJmiJmpmp 
'Jmi'Gmtpunm:r 1JqiJIJmnqm JqJJmm · 'fJIJmln '1'1 p1ufJuhmm 

;.bo ilJu 
1
i1Bmi!}1Jil JqJJmm t/h11uJb1:r 1Fmnnmp IJ1FmGlu'IJmm 

-'flitn rJmdm7Jmq:r 7J (ljmy.tJmnmpJql lmpljmlno tJ~mZuJu 1Jrnf£l 

-1u]rtJm1Jm ~ luJuiJd IJ1dpnf J.,ufliJmilmJ:..uF 1J'IIJi.niJqJ'Jqq; 

. 'IJ1fm 7J JqiJin'f!f.l' 
-Jqt/; tJIJmnqm bJuJJu7 i11JtJin1uG 1JIJmln liJJuJJq JliJ11n.,uG 

·.tjmlfmJmLllud 
1
1Fm 11' ,ilJqiJ111;upJlfeJ lJ!fiJUllflfJ'Jqif; '1Jt/U7 ·. 

-tJ1uqmuJin tJIJmnqm 11' 'Jlf J11UIJBmlmvm ilJqiJIJuqumlnqJm_n 

1Jt/fmpflt/~1Jfim'IJ (n'llnnFYI i811Jmnqm 1Jq'Jm1Jqm1Jmd IJ'I fmp 

..... nJ.iniJ ltm ''177 v'lnmrm:r ilJqiJU11Jlfl'J91; LupmmliJm um7:r · 

(BtJp.,uliJllniJd) GtJbtJlum pm tfJq'Jm1Jqm'IJmd IJ4f m "ftll!/m'Jflmt, . 

~~tJJqiJdtfiJmln ~ p1uJqJmJ!Jp n'llnmiJulmj ilJu 'lqp IJmfeJluJIJ. 

-mmJm tfJ'IIJii'JqflpmiJI!}m'IJ jlluLmnf ~ _ Jqb 1/lmbb il1Jlufl!/1up . 

-tJ m ~ m 11 u 'J G m 'J u mIn 7/n tJ J q 1m 1 J '{ m'IJ m J 'J tJ F m p d l!f m IJ·fl m t, 

tilJqiJludflm'Jt/J'm '111Jt/J' ilbiJluJbqj 1JqiJ 
-IJU'IIIInqln '1'1 plufJuhinJtJ ilJ'IIJbmbtJmlnqln IJ-n'f lJqljlugl!/m'1··.· 

•t/.J''trr 7J11Jtfl' illjmJ'iiL'IY. ~tJmtJluJbtf~ tfJqiJGlu~mmtflnn tJdm~ '1'1 

. JflUlitnmJnfl . lJJqtjbmqmuJ/n , il.Jq~tn."~!fJl.Iqt{; ~~mt{lU!{UlU.IbJ 
. :JqJpnJ tJ·IJmil tfp tfJqiJmbm1.uJI.nJ.:r '1'1 p1uJqJJms ) . . 

HO,tl + Htl ~ HOH +I~.-~ 

t.t 

·JqiJU11Jlfl'lf1~ ifJl pul91JGmrjp 

ryJqlnmiJ (-. ')-')-) IJtJfmiJfJninJfm JpmFI!),uvmGmJ (ilJIJin 

-m~ 'IJtJFm1lu~91upl1p '19 p1ui1Lqy iiiJuJu liJJqljU11J91'J'I1i ljfm 

p:..uiJm·IJmmln '!/1 IJ'fJqiJmbm1uJbtf7 :ilnmu III tJ.~q~m'.)qp.IqfG 
_ t'IJmiJmp 

-mp ljmpGmlmvm qJq'!.mmJm tJdqiJiiJ!fl!)pm'JI!}m~ r p1unqGuJin·· 

· 'Jm pG m'J:..u n m :r tJ J7 IJJtf '!.mIn ·p1u'!.ml!/ 'Jil '],9 J7 '!.m1BIJ m·9v t/ ni/ In : 

.-bFm lqp 1mFejluJqJ~'!..,uFbJm ;Je/mt, :iliJ,mpBIJmnfulfo tfJ'Inmp 

tfJqlj11u'IJq1up (ljJqiJlmiJtJbmiJ 'Jt/.V'Jmum ilmufp GtJJqiJijlUF.£1 

--ruG_mt/p IJ!fl' '1'1 p1uinnmln'!. 'p.,uJq'!.mtJGIJm'lv · '!.miJmt/ptJil 

-utJd tJb qi!/'J1 n p1u Lm n/ '1'1 J 7b flf p iiiJmJ'l : '1 'I JiJ IJUl '!.'I pJqt/; 
-. 

~ IJmpBIJmnfuJfi ilJ!JIJbmJ'Ic/;n'!.mJs :nmu 11 t{.IqlJm'JqJl.I!f'£ 
t pu lqiJIJ IJil J7 IJUl 1Bu'IJ F q 1 J I' mF 1!}1u1J m '!.mil f'l J' l9 J' tJI!} m 1J ~

lnupJmmGmJ ilJu (~ JvJmJ iliJ1ufeJ.,u11m1JlUJmln. 1Fmbm1mmm'IJ 

t/flm'IJ fmplimuin, (p1uillnqb t/Jqlj_l(liliFI!flubtjm}tt/:r 1F m 1fJlf 

'I 1mtJmnmp) GtJJ'I'Jt/IJmUIJ91J b'Jm"Pt/7 :lp 9 ~ J'1upbmq IJFm 

lqp 11!/in'IJ 'flrlffl'IJ '11:r (1-lp st-8 ~ piuiJnm:r illmpmf tfJqb 
-mb Lupmml'Jm ·~ JvJmJ iliJlufl!).,u'IJmipuJmln 1Fmbmlmmmq 

lqp tjlmu 7J 1flmq fmpi!}IJ Ju'J 1fi.IIJ tamb lp e-s( f ~ J11Uf 

-_mmliJin GtJ-lp S l tJeJmiJ 1mpJuiJ 1"Put, :puJ'IJmtflt/111' iliJiftiJ 

-m~ t/'lfmpl!}l!} p1u]ilmj .7J IJm.m tfJl ,lqp (tfJ'IIJlftJIJbm1mmm'IJ) 
· 11Jmpu1iunf 7441ml IJ'I J11ilffmpm.:r ilhmb fm]tmmliJm ( p1uil 

. •Jn,qb q'J lf'J'Puf t11u mu bm UliJ :r IJm'IJ m1Jm'J"1.if l mJ1'11JG mlqpm btJ n 
· . -iloJ'IIn 1'lfmJl IJ1tlm'IJ J'1UIJlfiJ1U ~ 1Lqm ilJu lJpmpmmliJm 
. 11Jfmpl!}l!}1q.hJm.ln ~ ~f17Jmq il;pufeJ.,ufmiJum 1fmbm1mmmq 

:l.7F mvrnf l11JmG.,uG IJmf l!):..ufm pmumL71J 1m1JqmlfmJ 

J.,u'Jm-:rb'Jil_ t/eJmiJ LuJm~ 1j7 iliJmiJmil tfJqljbmlmmmiJ: 1~ . puu 

-mymmln -bfm ( IJF m '1'1 p1umml1Jm iiJ'IIJJ'btfiJmbJouJlf1l' niuF p 

IJnt/ ( p1uiJGmlmvm IJ.ql mbmlmmm'IJ ilJ qiJuiJumlnqJ~n ( ;:/Jutl 

-md:1JtJU7n) 1"!tfmnmp 7J ilJqiJmtJJqm'IJmd 'ltJFmpfll!}miJ{/mq 
. :m'b,m1mmm'IJ lmtfJ'ImlfmJ IJfmtJp ~ pluiJmfub J1li!Fmbmmq:r·7J ~ 

p~-upf-milfmil. IJmbmlmmmiJ IJmiJmiJntJ IJmiJmpmr 1JmpGm1:itfJqm 

·' 



L't 

I~Jmfd7uG~m~Jnmp iffodd ~Jm~mJutfjnurf; pm~ lfJ1 B~Jmvm 
ihJmpmml~Jm 1Jt11frlpn/ ~Jfm pm~ nFm 1Jt1'11JI'UU1m BlfJqiJIJ7UftJ 

-7uGmiJr ~.,Ju 'Jlf pwm'nmln~J if~JuJu. ''l1J91Jbmlf1 ~ p1u~J-,~ 
-.mmln ilnmh AI 1Jlf'JU11J1f!'tlqq;· :ilnmu AI ~.tq~m~!{Jhi!{q; · 

tp7u]rJmpm:.-~ 1Jm1G~m'lv fJluFmbb lq]rmvm Lu]rm GFlUG 

il"!,my.ifmnm 1JmpGmb1t1'1mnmln 1dm~ illlupfJ IJ1·Fmbmmmtfjnuq; 

:GIJpl,uGmlmm p~-'Jo09-J'lU"'-lnuJ Sl. 7J J'lU-'JoC.& .rnu-lnuJ S ~ 
p1uplmi!Fmil m1 Ju 11Jmil ~~ IJZ1~JmG7uG 1~Jmy1mnmpJql JtJmG 

tlmtlmutmprfJ'"'!r 1JmpGmb1tl'lmnmln 1dm~ IJmbmmmrf;nuq; 

t{ uurrl!r G1ulq:r 

-min ilJ'IIJiltluJI' nlflnm'lf'J"'vm) ilplu~n'!rmtl'lf. 1JmpGmb1tl'lm 

-nmln ~ J'lUIJBmtlmppb iltlu 
1
mbmmmr/;nur/; ~ 1'/f.ti'!Jm'lurFm:r 

1mFytlmh ium'l!r G1ul'l!r"'Jri pmp 1~Jmil 11' 1 J'1U~Jmy.1mnmptlql 
tlyJmJ 'JoSE? ~ fmpGmb1Jqmnmln ilJu 'l'll' 1J'In pw:r 7J 11!/m~ 
.fmpGmbifJ'furnmiJJ trlpmfdlu~miJlUUIJil LuijGmp1m~mlfl' 'l'l tJmp 

-mpo '1Jm~m11m~1m n'llnm~uim:r •i1Jq'1_mbmm,;,rf;nu1; 1tJm~ 

, tiliJmvpm 'lmil 1~ JyJmrl 

11qpm il'lmvpy lqp lftJm~ i1'1_1UFfl7upifur~m 1Fmbmmmrf;nurf; 

nqlnmJ'lm~b'lj tG1f1.1UFtJ1U"Jr1m~m 1Fmbmurmrf;nurf; 1Jm~m11m~ 
-1m (Pu-%0~) ~ JtJmG 7~J1-Ji1u,P i1'1_7UfeJ1uplfur~m mJ'I. turq)' 

1FmiJG~mJcJ; 'l1~ m~J1J'lll-rl1m 1Jq1JG7u~mur11nn ~ tJm plnm~ 1Jmb 

-.murinrj;nur/; lutftf rlpmfdwiJm~m1Jmpm:r 1Jfm'l'II'YJ. IJ'TU~luy.lfl 
'l'"'11' ·~. J'l"f'l'"b IJmbmurmrj;nurj; 1utJt/ n11v]ruJm~ml' ill!fmiJ 

tilnmp ~J1ubmL1uF ~ fl.1u'JG'!.m rlpmf£11U~m'J.mif %.tf? 1f7'!.11' 

~Jmbmurmrj;nurj; 1utf.(l/ :G1F m1GmJur'lqGIJu~. 1F mbmurmrj;nurj; 

'!.m~mlf1m~1m j JfmG pmb'!.m Or l11r lff!lm~ 1JmlfGmJur1JqG 

-'lu~ 1Fmhmurmrj;nurj; 1Ut/.(l/ tlqJ' 1dm~. ~1hubmL1uF ~ J'1UIJG'Jm 

il-%09· mJIJ n119urmb ilt}m4 turq:.-1nilrj11npu~ 'l1Fmb1ulnlf7 ., 

4JqiJ~1ui!bmL~uF ~ fm]rlnm~ 'Jmbmurmrf;nurf; 'V"~m11m~7YI 
:(p1uiflnqh 1-s'r=Hd. urup 'p1uJFmpml1p 1J1Fm]rdd ~ p1uf 

-JubJvtJ) ~J1fm]rflfl ., ( r1uillnqh 1-0'6= Hd mur 'rlUJFm]rmi 

-1r 1Jm~m11m~1m ~ J'1lltJJiibJ'I'l) 1Jm~m11m~1m ,~mn9ur 1u~Jq 
~ p1u1JtJ1 'lmbmurmrf;nuq; :G1yL9bm'ldm~ ~ J'1UIJ~'lj} IJmbmurmrj; 

. -n.'ucJ; 1qp IJ£Im4 11Jm'Jmrmp IJmfd1u~m'lmn/u,Pmd1uFIJ f'l'!J' 

-biJ1fmbJo 'l'l p1'u1Jmlmvm if'luJu •i1Jlf'JJ'Ifl9 1"Jr£1d IJm~mJurj; 
-nutfj ~ ['1liiJBmvmy.o iJJu ·~ m'l'IJ'Jq¢; 11' '9mhw.mmcf:n~ct 

9fr 

'J'l"'Jmy.IJ,;,nmrJ'Il Jytlmrl 1197rm ., p1u-'JoOFf 'l'l J'lUIJ 

-Gmb1Jqmnmln iltlqn 1flm~ tlmrm:>-1ulm1Jmmn L1uF IJmmu 
1 
J'lU 

-j0gg-:-g_t . 1JFm1p ~ J'1upFmiiFmiJ 7J IJ11Jmy.1mnmrtl'll Jytlmrl 

~ J'1Ufjmp1h 'Jmbmln1~ tilrm:r 1Uf~ 1t1q~jt11J~Jmln LuG,:,fjlunm:r 

rlpmftJ1uG~m'lnml' 1t1'1'lnurltlurl · p1uptlmmGmJ ·~ ]ruiliJmpmb 

-.'Jrri!r !JF1u!J M1J tp1ufmdfmil 11ntlmy. ~ 1'1upmm~IJ Jmrlmtlupun 

p1utlq1Jiltl'lf/!' tJm'Jnurltl~nl 1mmu 
1
p1utlq'J7'1G11' tJtlqiJnuJJurl 

J'1U'Jmfub '1'1 J'l'!mbmln11 mml n'llnm~mm7 tiltlq~Jm1J'1m~mrl 

'l1Fm~Jjnun/'11J ~m'J1Jo 1tlq1Jm1t1qm~mrl.i/Jml IJ!' lq.FmvmtJ 'llf 

Lutlm'lf tl1ufr/Lm 'JmJiGmlmvm mtl'l. tr/pmFeJw~miJmil 'lmZIJ 

-'lm mml G1yLqbm'l£1m~ ~ ['1UIJ~'Jj} lqp 1£1m~ 1Jmbm1711~ 

.J'I~ujlifmJ,.Jrnp. ,_~JiGIJ1'6 7nJmp. 

HOO'J~£+c(HO)gHc'J~o~H£+£(CIO'JO)gHc'J 

•JqfJ1ufl£1mlntlmy. 1f ~J1ti'IG17b pu1qiJGml 

-mvm <iltlqlrrJmy. j 1'1ui!Lqy. iJJu 'j U1'J!fJ't/qrj; 11' IJ.YirfYJfbf[~ 

''J1nm I' 1Jmi'Gmb1Jqurnmlrr mJ'l ~ puFm~p ilp1UG 

-m,;,'l!r'!m 1Fmbml1rm lqp 1£1m~ 'pun11rrnFYl tj J'lupfmiiF,:,il 

1Jmbm11Jrm 1'1uillrrqu 'lmi'Gmilmm. IJ£1m~ 'J0gg 7J7'111' p1uil 

-GmfliJil htu.t OC I'm~ 'Jo8$ 7]7'111'. JJ'mFg1uLu7Jm JnuJ g ·~ 
'J1ufmbb mml m'J rlrmrmm~'J 'Jmi'Gmtlytlmrl 11Jmy.1mnml'j'll 

.·~ ':)0gp mul' i11Jmy.1mnmrtlql 1mp1mlno 'JmF£11u~tlubtlqiJ ifFmb 

-m111'Yl tG1yLqbm~Jtlm~ ~ jt1u1J~'Jj} 'JFm lql' 1flm1J :(hq/)inn/mn 

-tJu) 1bum1mJ' 7J71J11' 7JU1!j!r1u'Jhn 7J 1Jq1J!J1tlmnilqu 7J7'J11' ~ 
1'1uiJLqy. iltlq1Ju1tlmn/mn11uln iJJu ~~ m'J'IJ'i/lqr/; '9Mhml~.Jlll 

· tG1t1qfJU11Jif ['Jq¢; muF I' lqmml'lm ~Jmbmm~ml 1nun 

-qGutlln 'Jmi'Jupn/ 'l1Fm],tJ£ImlJflm~ 1q]rLulm:.-17 vqb ppFmvYI 

tiltlq1Jm1Jq['tlq1; muF I' Lu"JrmmliJm GtJI'Lu~ 1t1q1Jm1J'Im~mrl 

'l1Fm]r£1flm1Jflm~ ~F1u'J 'l!f J'1Uftlubtl_qlJ 1Fm 'p1uG~m'lnmp 17 

· 'lm b tn ur ~ml G IJUJ u 
1 
Jq'Jn qGu ~In 7r1 m m U11J'II'J71; 'J!f J'1UtJm£l'!.il 

7JU1'!:>"1u1FYI ~~ 1Jm1bmurn tJ1lmllm 'Jfm11' 'Jml':ruJm 1t1milmlmtJ 

~flm~ mu -i11J1uf£11u6rlubm ]11mmm1Jqptlqr/i 1Fmbmm~m~ 

:JqlJ1U£1fl ~1mmputlm ., LuhlJG 

.,,'J p1u~mlmvm n/my.m:.-7J 17r£1£1m'Jflm~ 1f7'111' ~ J'lU"JriiLqy. 

1Fm '1Fmbum~m1mb 7J 1Fmbu~1uf1b p7u]rb11uJI.t1:;, 17: iJJmilml 

-m'{flm~ p1uilln'fu '!,mpJul'nf 'l1Fmpf]f}m~f}mlj umrlmJuru{l 



{pwq_p Lhpq.'!f'J,fLp1wL ~bmhwL.pnlf. umwolf.n~J bL ~p~f,w~/t 

·· ~Will_·hptJ![ Jft'wll"1.{1 Jf1lLftbpt OppL w~, wJ foLw PflnLLhpJiltl wJ ~ 
fuw.PPnL q.w'q_p wLi.wmnLJ[!' '1-b~wppo.pufolw'lw !p.bpJbfunJt 

o_'lfrntfiJwJ p ( IIJlliflpphbpp -\ wumJ1w9J wL tfwJ w·~w ~). 

R-CH -(NH3)-COOH'~"'l"'l'l'ol1uf>z""'': R-CH2- N,Hz+C02 
IJ.Jjo~w[ifJnL U.Jj>'i. U.~fuwfJFJnl.. lfUU'{_ 

. :Lhruhlimli.brp V q.wu: frq_nJhpiuq_w !phpJ.b&mfi.hpf! ;,-,Lh

~.nLLP LbpunLJ mhqwifinfunLJ hL wmnJflhp, wmnJUhp~fuJpw

lf.npllLJLhp, mwppbp nw'l-fo~wlLbf' It WJ1111Jpunlf. opqw&w~wL

J fowg,Lfl Jf1LLLb PI! "-h l' bL wanLJ LjlWUg P'l"J bpLh PP I ll.J'l-

IIJPUP foqnJbpwgntJ { b~wml[ntJ W['lHfr'l-wJfoL fuJ.phpnl[ wa

fuwtphpf! ~bmnUwJfoL fuJphpnq wbfuL11£phpp l[hpwJbLftu ( wq_ 

fuw1.flWJfL /uJnpJwL JwJwLw~}t .. 

:Lhrub&mlibrp VI q.wup: ~foq.mqLbp[! mpwqU!gLntJ bL wl[b

LP IIJUI['q J fowgnLfl Jf1LfiL b ppiJ pwp'l- opqwLw ~ LUb J Jtw 9ni_{J Jf1LL,

Lhpp uftLflhq_[!t u,'l- nbw~ofowLbpf! lflfuwlf.npUIIIJbU .;w'il'l-fo

Uf"lJ hL pnluw~wL u qbf,'lwLtu~wL opqwLprt_JfihpnLJ 'iiJncfJw

_1/Jn fudJ fuii~nLp J" l'ilf! n LU nLJL w u fop'b LP u: 

'-lwfl'ilwqnpj-J,hpp ~mJmp !pbpJbtmLbpfo l[hpt.fo'il 3 IJLIIII(! 

JbJ tJ.wtw~fllfiJnL& 1_f1lLfo, nwmfo h · IJ74_Jwl lfUIU(!fi{Jwgn~J 
J/11UumnphL 'lP l[bpfnlJl[,tJt 

t/,{11nwJp~f.Jbp(! ufi'b'l-ft w1,frnfu1PppLbtft Ljntflbp hL, np,L.p 

qwpq.wl[npntJ bL oplfwf.JpqJmJ f!&flwgntz 'hJnLPw!Jt,fuw'bw

qnL{iiJnL~(!t 'Jopwfil! opqwflwltwfJ piup'J JftwonLJ1Jnl~1tbp bf.J, 

npn'b.p fthpq11pJnd h_fl; zwm_ PPl. .pw'uw~Lbpnl/_t l/LL'Ifo J _bt .· 

npltl; t/.flurwJpfl"fo UJWit~f! -UJI~LWf./; pbpnLJ 'iJpw ~b'!' ~UIUJlf.wJ 
~wJ wt'{wmwufuw1t ~~i[.'J bf.Jmp qnpantbbmfl JwL fuu.i'bq.wpnLJ, 

. "1'1! ~~wLqbgLnLJ t WJU ~wJ WJ'b ~JtJ/_wltqmfiJlfl'h wnwt_wo-

JwLJ!' _ . .. _ 
. &/,pm_wJfoHbpfo nwntJLwufopnt/1JntL[! u~uqb!J JpwJ'b . 

19U p., hpp 1 ~-< pJftzft li. !hntLftl! ·«qfomwJpL» wflmfil! ml[hs 

-,UJL "lf'b"Jwpull.npfJ, npL Wb[WU1l[hl tr ppfi~p plu/rfoe k ntLbp 
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p bpp-pbpp c} mftp ~ pl[ wt7-nt[J JnLLpg Lwpauq qtnzmg,L £!'-;.,_ ~ wUi.: 

~nLfiJmL, Jwft WJ'1- -\ftl[utLIJnLfiiJnLL[! wnw2.mLnLJ {p u'bu'lfo 

«mq hl9"L~UI 1/rL 'fnpJnL {I)J wfrpwl[ wpwpnlfl JLUL 'lhiiJ.pnLJ t 

LmJmLp LL Jbc} Plf.nq l[fomwJ{rHbpp pfoJpw~wL puuiw

'1f1"LfiJntL[! h ftmnnlgl[wb.pf!t ?tu ~fiUI[1II.I{npnLJ1JnL'b t tnW[pU 

'JpwL.p umwLwl uftLflbqft Jfrtnsnlf.t '-l,Jtm'wJJtf,'bhp[! UfWU1~Ui- -

'bmJ bL .pftJf,w~wL JfowonLfiJnLLLhpfo mwppbp 'lwubpfo'b, 

IJ.pw ~wJwp tt Lpwflp pflm{Jwq.pl[nul bf.J o.puft'1w9Jw'b tnUl('

pbp l!~'lnL~IIulfmfJJwJp, tbpJwumfrAw~p k ftpw~g l[pw .pp

J put ~w~ f.J 1ntfJbpp wq_qb 9m{J J'w~ mu1ppL,p [!1t'l-mflu1qnLP JWJ p-t 

l.JbpftwJntJu ~w~m~fo hL Jbc} {ill[nl[ l[fomwtFfoHhpt l.Jpw'ilgpg . 

J{t .pwLJtul! nlHr, WJL .pftJfow~wL Ljnt{ilfo mf11nL(!, "l'L' LpwLp 

'hbp~ w 1m gLrnJ q'h, fou~ J J"LUfd;pf! f,zw'h w ~"-ntJ bf.J Lw 1!7 foflm- · 

~ wL w JP"LP bLJt mmnbpnqt S w nw JP~ LzwL wft nLJLh('_[! Jmgl[ b

gp~ qpmwJp~tbpp nLUnLJ'bwuppnLf/JLU~ uhpLwqwb , Zf'f.W

L_mJ, hpp qhnku 1.'1/tmbfot f.JpUI'b9 .ppJfowftwL p~nLJfJI! k ~wJm

lJp tp JfimJ~ qpmwJpUbpp wqqbgntfJJwL t%bfturf!t IJ.Jd-J pL11-

gw.;w.{mqbl t zutm 4_fomwJfo'h1Jhpfo .pfoJfowqwb tnt}JJnLUf!, ' 

. pwJ9 .;pL mwnwJftL wLmLLhppg 'l-bnhu Lfonlf./rL . 1.hL ~pwo. 
JDJ_p;lfL' < '·· . . 

~pLnwJpl.ftbp[! - '}UIUII.I~wpq.qnLJ bf, [!Utn tn~r}bfpnLfJJwb 
~winft"w~ftzpt l.Jpwf,g pwJwltmJ bt . -AwpUJbpnlJ tntahlp h ll!- . 
pnLJ LntHtfo . l[fomwJJtlt_Lbpft, npp ftwphnp t WJU ftw,J wJf.. 

~JnLuJ/_wu.pLhpmJ k op'l-Ui'hbhpntJ ~pmwJpftLhpp wn~"wJni.-

. fiJnL'bf! npnzhtm .;wJwpr zlwpUfUILnLb l[JttJ!wJftL~hp{lL hfi 

ll(.wf!'ftwflnLJ A, D, E /uJpbpp t[pmwJfoH~bpp, 1l'uszntJ-h£p-. 

Lbpft Jll[foL bL Ufll.lm~wLnLJ B fuJpfo l[fomwJJtf.tLbpf!, p11J.''f&.u 

flwk C t/_/tmwJfoLpt 

i/,fomwJft'bLhpp . Lbp'l-~f'bntJ1JnLL[! Jwp'JnL opqwLfulilnttl 

·zwm pwq_Jwqwb tt 

t/,ftmw_JfoLLhpfo f.J~wu1Ju;Jp /{wlllllL Jwp'l-nL opw~.wL U(II.I

~WL[[! wpmw~wJml[ntJ f .;burkJwl .pwflwqLhpnl[ (Ul/Llf . 

wnntztw 'V w~ n t[l Jw'h J pfl fou m pmp JLIIL wnwlw pq w t) J, Ln w![ n l' 

llllpJ UJL/:; l'l! ). 
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pp • .....••..•. ~ • 15-20 

l:twfJI! 11fW{'nt~11uftnu! { P"l"f' wn.w.f.bl wpdh.pwqnp 'i_frmw

. J fr1/itbpf!1 
A tl_(tmuni(i&: OpqwLfrqJmJ A l[frmwJfrufr ll(Wqutu{! wnw'i 

t pbpnd wuhJ•/• ;;prf_wf,'lntPJntL ( h'l.fbpwfJw'lw'itfJfr l!Jp w

ttntfJJnt'il) , LUJUU[bu ftnl.qwJ l;un/_ftntpntfJJnLU (Uthumzn_<fJJw'il 

qnpmum LU'f.f.wJ nt'l.f"LJ ), t/rnppwo'itntJ t opq.w'ilpqJp 'lfrJw_ 

qpn rtw qwL ntfJ jnt'il[! 4_w {' w qfr l. .t; fr"-w'il 'lntfJ Jntfibbpfr l;wL 'lb ll(' 

'lw'iJ'lwrz.buitntJ t opq.w'ilfrqJfr wbf!l 
A 4_frUtwJft1ll! qwfJfi Jb£ t £!'i14'itnLJ qhft?-witfr'ilbpfr opqw

LfoqJfr9 , npmb'l m 1ft wnw'iwfmtt! I; 4hpfr tfht_ tLfW('nthw4t/.ntz 

. 4 w I'" m f•u (A L'f pnqfrmwJ fou) '1-b tzVil "'frq.J bum f•s , l:t wpnut frL!! 

(C
40

H
56

) wnwfwfJnLJ t pntJuhpntt! , lfhft'lwbnt opqw'itfoqJ.<~~tJ , 
LJUif''f"Lli ftwpnmpU[! qwpnmfr'ilwqw !pbpJh'ilmfr wq'1b9nL

fJJwJp frphL J{,wsfmtJ t hp4nt Jntbftntl f.N L[' · 

C1,1H os t 2H20-> 2C2oH2gOH 
""'l'"m~t. A ·L~"''"''L·.., 

'-lm[fr op'lw'itfrqJntJ qwpnm/,fi£! .4wpn'J_ t qhttw<Jqb[ A qp

~wJfr'iifr wJp"l£fl1l/}L qwJ JwuwJp , ntul.fl/r 4h'il'fwuwltw'il 

ufJbp.p'ilhpntJ (4w_flftwjnLTtP• Jufr h wnbfr Jbl) unt[npurptup 

/Jfrtit.dtituwf1w4 1qwpnt'ilwfti[ntJ _bL A t{fomwJfrL Lt. ftwpnmf•Lt 

fJw[Jjr u 4wfJ'ilwJ[Jbp.p 'ilbpfr qfrurwJf.LwJfru wpJb.pwqnpnt

fJJnLtf! npnzhtfw .t:wzqfr bf., Utn.'ilntJ ftwpnmfrLfo b. A t{frtnwJfr-

. ufr U[Wf'nLhwftntfJJnLU£11 l!wp'fnL Df''lwftft'I.Jl! f!f1qntUWII t IJW

pnmp'il[! •[hpwH[nL A qfrmwJfr'ilfr t 
-. Or-1f1 pw9 wqwJnLfJJwL 'lh "ffl"LJ A qf"nwJfr'ill! ft. qwpnmpL[! 

~wJb,Jwmwpwp twt£ bL uiwLn tJ · JfrLll.t. plllpdp f.hpJummfr-
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~w~p mwpw9nLJ[! {JfrLlL.100°C L. pwpdp)r O'lnd ~wpnmfrLI! ~ 
A l[frmwJfrLl! U[Wqwu qwJmL hL b. Oflufr'lwuwlnlJ. o'lfr fJfJl[wtt

LnlJ., qnpsLntJ hu qhqfr'u qntJ'lil! U. t/_frmwJfr'uw1fru t:wm~nt • 

fJjntLLbpf!t . 

lfb'u'lwuwqwfr JfJbp.pubpfr .t;wJbJwmntfJjwJp (pwswnnt~ 
fJJwJp d4wL J"L'lfr) wJwnwJfru qwfJI! wqblfr .t:wpnwm ~A qfr

mwJfrLnq' 0 ,2-0 ,6 U'q/ lt'l:: IJwlrnmfrLfr Ufwpn t ftwqntfJjntU,f! 

/fbpfr Jbf lllWUJUifll{nr.J ~ ftw/uq';"J Uf1W mbuwqp9, tnwpqw 

JUIJwuwf[fro L. WJLL, ntumf A rf_/rmwJfufr l!wLwqntfJJnLLf! 

4wfJJr t.rb2 frn1J L11[bu {ufrum rfr n{uqnu! t : 
IJ.JwnwJfrL qwLwt. qbpntJ ~W[tnmfrul! wqblfr zwm L jllUU 

,JJbnwjpft qbpfr Jbf , nwmfr wJwnwJfrL qwfJl! U[WpntuwftntJ 

t 3- 8 wuquu! wrf..bLfr A rf..frmwJfu, pwu dJbnw1pu qwfJI!' 

/J.pufr mwft /unml! l."f''usLblf.u ~wpnmftuft qnpntuml! qwpn'l. t 

t;wuf!bf 75 %-p , ~IU~ l."f' /unm{! 3~7 wJfiU UfWI;h[/IU' 50-

70 % -pt Ufrlnuwa1_wc} ftbpfr Jhf (ntp D'ff! Jntmp l.f qnpcJntJ), 

qiupnw/tfr[! r~w .t: urw'ilr/_tHJ t .t:wJbJwmwpwp w1_htft lwq, nw

mp ftnqbpfrL ufrlnunq qhpwqph[pu qw{J{! .t;wpumuiUntJ t A 
qftmwJfrum/_t · 

) f:JUJP/t Jhf A q_Fm~Jfr11fr urwpnt'ilw~nLfiJwU Jwufr'il qtujtbt/r 

t 'lwmht upw . 'fb'lfrL q.ntJ'ilnt/_. nf'.f!w'il wqh[p . frumbuufr"- . t 
qnt.JUfi, Wjft.pwu wqhJfr zwm ftwpnmfru u. A rf_fomuiJftu qw 'ilpUI . 

Jb'i ft. .t:wftUJnwq{!t flJhri.wJfrL ftbpwqpJwu ll(WJJwL'ilhpnuJ, 

.t:wmftw•'fhu .t:ftu funmnrf.. ft. c}'lnmnq qbpwftph[/IU 1 ftwfJ'il~JJ"L'l.f! 
Wtzflwm t LfruntJ ftwpnm/r'ilnrf.. L. A •[frmwJfo.unrf_ , npfr .t;lilnuw'il

pnq ftwpwq.fr q.nLJUf! LU1_htfo qntull;'m t Lfrun,J, pwu wJniliUf! , · 

{tuft hpphJfl tL wJpn'l.'i." .qfr'il u"ffrmwft qntj'iJ t ntHfmu/r 

D lJ.llmwtfllG.: bpbf.twUhpfo u'ilu'lf. Jh'i D qfnr!wJf,Lfo urw

~-~up umw'l.wo'ilntJ t nwfufom qn1_rf_nq .t:forf_wlt'fnL{JJnLflf! 1 npfr 

'JhU[.pntJ nuftpfr Jbf ftwwfrntJjr it. !ftnu!pnpf .f!Pl tqwpntf,wltnt

f1sw1t .t:bmlt.wupnq fuw/umqnd t nuqpwqnJwoJw'iJ UJf'"9bufii 

U.J'l .t:p.J_w'ilqm{JjwL cfwJw'inuq nuqphp/! Jj.wL/rftntJ b'il , -':n'lhf'l! 

lUIJbwfwul Lt. wnwp_wimtJ t nuftphpp ftnpwontJLbpt IJ.J'l rf_fr-
IRwJfoul! qnl._t/_nLJ ~ ~w~wnwfufunwsfo.~ qfrmwJfoL, . ~ 

f1 pnz c}-m/_w Jft'it J.qthpfr LJlUf''ff -bwpu/1! zwm .t; wp~LUln t D 
~utwJftftnt{_ (tnphuqw 1 U[lU[LnnLu) 1 nLUinfr f.t. UflLU q.fl('c}UJc}-nLJIJ 

51 



~w~fuiwi ~ nwjufomp bpku/b 'liul£!, fouq '>~t[~flqin[3Jwt 'fi>Uf_": 

- j!ni.J pnufnLJ t UIJ'flt "lJnLJU wrz'lhonLPJnLflfi hfl ntflhfml.J -f.wk 

nt[Lni'UJJwfintzwf[wqntJfl C.wn.wq.wJfiiJw'b b'flfJwp~i/_wo Jfo zwp..p 

J""lbf11! k npnz qhUf.[!bpntJ tt thn'flwJpfl !f.wJphpntJ oplfw•hfoq.:. 

Jfo tfrw nt[lnf'wJwf.ntzwqwq.ntJfl (ft.qwpowJpfl JWJUfbp) qwJ 

flnt:Jh/wq wpbqwqu",.,Jpb -Awnwq.wJfJflbpf, wf11/fo'l_w.f[w'fl U:'l'lb- ' 

. sntfiJntU[! ~ . _ 

.PpJfowqwu UJhuwqbmfos D t/_fomwJfo&e - ntup tpq'_'umhrntfo 

(G.wpUfwuJwu LJmf!) !/>vJnLLf! 1 npu umwst[ntJ { {pqnumh

l'"lfO f1L[Lnf1WJ IU'Untzwqw q»LJU ti.UJILUIIfW JfJ!Jbp~ Ulr{. 'fbont

fiiJwJpt U.Ju -:wJbJwmwpwp ~UIJ»LL t mw.pwsJwu Lt. O'fp 

flfli/_woLfo wq_qbontfJJwL flqwurJwJp 1 uwqwJL pwpA.p p_bpJwu, 

lirpb.wf1ntJ (150°C-/>o pwpA.p) 'bw J!WJI!WJt/_mJ t• liwfJfo UfUI- · 

/)wonUhpntJ D t[pmwtlfobf! ~UIIOUfwflt[r~tJ t bpqwp dwJw~ 

ftwq r 

4UifJflUIJ»Lilf! l'{tll{'t7i.'bw~nLJ t zww .f!Pl. .pwutll~ntfJJwJp' 
· Jnin 0,0025 tfq/~q D t[pmwJpfl, >/,fomwJfouni[ wfJ4UIJhJium 

wt/_b[p /)wpnwm t WJftUfftufr ~n1_brfr ltwf/J! 1 npn,U[l wpwontJ 

bu wpkn_t[ ln~uwt/_npt/_;llt} ~pnmwmbqbrnu11 l)~mquu'lbu thn~ 
1iwJftfl 1_wjpbpnuf, npmbrz OIJU wt/_bLfr Jwpntp t k LUI[btft l_Win, 

n t.t m p w J m u ntz Ul q w? n t Jfl G. w nuJTfUI tfJfl b p ft. w fJ' 
' lJ.phqtuqp C.wnwq.wJflflbp{t wqqbomfJJntfl[! qwpbz/t t •1/Jn

fuwpfrHL qt/_wpofo lwJUffr nLttnl'wJ,wfmtzw~wqnLJU G.wnw· 

'lwJfiLbpp wq'l-b9nLfJJwJp 1 "PI! LUfwumnttl' t G.wplljhpt7LJ Lt. 

qhftqwfl/t opq.wltf"zJltbpft · I) Jt7tut/_ wo .p'itbpmJ D . t/_p~t.UJ frltf• 
Ul nwp_w sJ wft I!' 4w flfr LU LJ frt.w t,_w'il nL[Ln{'UJ J w'iJn izwqw 'fii'LJL 

G.wnwqwJfJni.Jp tj_wmwoflntJ t ' upw t:tiiJf, -npmft[!t fhuLt1/t 'ltm
Pf! D t/_frmwJftLnt[ /)wpumwsLhtnt l)wJwp 'itpw'it wt[buu_,s'itntJ 

11 fJ w /LiJJi/IU fo Ufp h Uf w (' ~ m H p 1 n fJ n h .p u m 11,19 tf. b l h fJ G. w nw:qm J p. 
t[wJ IJI'"rlfthppg: 

D qpmwJfoLnq .t:wpumwowo qw{J[!, qwpn'l t Uftllpnt'itwft.bt 

Jf:Ll.u 0,025 Jq/~qr D t[fom.UJft'itfr 'ilqLLtmJUiJp bphfuurJfr ojt

q.wujrq_Jp opw~w'it lljwl)wflp_f! qwqJ,tJ ~ 01012-01025 dq: 

. lJ.Jullffrunt/_, D qfrmwJpuhq l.-:wpumwsifwJ """-" qil{flf!, lP 

lf"'l'"'l tftnt[fr'it pwqwpwpb[ UIJ'I t/_fowwJf*Lfr 'itt,_wmJwJp bpb

FUI 1/1 opqwLfrqJp ,tLbowJ · UfW{ w'itp_pt 
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. . 

_E ~~mwtlp&: lJ.Ju . t/_/tmwJ folie wfl~pwdbzm t qb'iupJJfi/tLhpfo 

fmpi!wl pwqJwyJwL -'>wJwp: !JLwJwO tutt11tzp_inf11wu [Wt/. tf_p.: 

Swfdr'itl opq.wuftqJIILJ wJu t/_/rutw.lfrLfr Ufwftwufr .qhl'{pntJ . 

qbL'Iwlif:LLpf! 'li11tt/_mJ bL llb{if,lfwmqntfJJwU J!hqtrLLwqtiL{JJnL~ 
ufoo: E t[pmwJ{:f:Jr "fltbii(IU('UJUIU/J[i[! JLo Utqqb9t7LfiJJt7LU . bf.t 
nLLhflmJ _.t;unl_hpfr Jqwun("'f1-.lwY1 pwpJpwoiTwh Lt. . .t;wml(w~ · 

. "lb" L[twuo pluzJftwt[npJw'it t/_pw: E t[ftmwJfoflfo IJhp(! Jwpv~ 
ftruJfoU opq.wLfr:LJfo -:wJwp qhnlw pwt[wpwf' l"''Pflt/_ lfr p~~ 
sw">wJtnt[wJ, 

Rf,Jpwqwu mbuuJt,_btnfoy E t[pmwJfLl! utwmqwflnLJ . t · 
ptupq u''IPI'111flbpfo' _ mnltnfPhpn[Hpfr'it L. iHLJt C29Hss02 {/>np~ 
JnLlf! 1 E t/./zmwJ{:Lp ftwJrtLU t p_LpJwum/t-Awfzp; o'lp

1 
[I1LJup

1 

fJf/ntLhpft h. Ul[qwtfttbpft bhp'fnpontfJJwft 'itftwm,fwJp 1 lfJtLl.[,_ 

1700C tnw.pwyntJ[! Lttw t/.rw ll' wq_qmJ, 

·. E t/./unwJf,up -\wb'fp11fntJ l _ /tht'.lfhu "-bL'7-wf1wltw'iJ
1 

~J'it
_Ufhu ~l puwwqwL -':Jnwt(_uu}p~rhplfLJr Upw wJb~wJbo .f!IUULU-

. ftnt/hn 11t{! "I tup n·tuw ft •Ln tJ t prtLu 111 q wu 1 nttz n1J (J l.fl 
1
ft 

10 u Ofc ) L I' L q 0 I 11(1 UllllU!Jl[tiLJ f. httf1Ufi11U1911f'hbp k 9rt[lhflp Jp b-
' f1f91 l 

' 'IIJifl/t Jht_ J/rt_p'it .t;U1zt/_11t/_ UfWpntLwqt[ntJ t Jnm 

01085 .dfJ %' E t[frmwJfolt, f!L'l- rtpntJ ftwf:wl. qlpnt[ uLt{n'l ·qn- . 

. qhpfr ft.wflp wt[btf: /)wpntum { E 4)/wt.uJft'i.nt[, pwf1 l."l' qbpnrf. 

utq_,,'l ftnt[bpf: ftw{Jp: · lfw[tL"'Il! UjWpntLwqntJ t · Jnm . 
· 0~4:00 dq % E qpmwJftL: 

13 Juup~ ~~mmup!'.ft!:;r: t/.fllnmJft'itbhp/1 nwntJuw;.,frpntfiJuAi 

JutJ.w'!JLUq Wttwr.ftu wLywuli[Uio tf./tmwJpLflhpfoo Jbt,_e -':w'iJ;_ 

· 'IPLIUJ9bl t B t/_/•mwJf~bl" ULU ftwqJt[wo t Jp pwbfo t[putwJpfi

. ~Lpf.!;~ npnu.p qrlt[w{' b'it pwJwftt/_rnJ Jbqp J!nwfos, pwJS 

::lliwppLp wqqL!JritflJnt'fi bL nt'ith•LmJ opqwflpqJft 1fpw
1 

ubp
~IUJtiulu B f'JfHHJ JftwqtJpt[ntJ bL JftL(f.J. 15 t/_{tmwJfrLL£p' 

~ J-/rs Jfrf,J.h. B1s: lfw{lfr tfbr_ flpwLgfr9 wt/_htfo ftwpknpLbpL £L 
j811 B2 k B1 2-l!' 

;~ .81 tlJlmwJflft ( wftbt/_[iftu, fl/rwJfoL) wttw~wnntJ l pnww

.r!, pth_Lh{'ntJ k UIJL ' ~LUJ'itll "~ ufrL{Ibqbl Jft zwpp pwi(LIIh~ . 

lll'hbf' '-lwflft Jbj B1 t/.fu~twJfiL/! JwuwJp f!LftbntJ t ~h • . 
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' pP!J• jtuft. 1-Jpw Jht} Jwul! uf•'hflb'l'f.nLJ t npn-An'l qbfJ'l-w'hjt:hpp 

rz-w'iu1wf[nLJ lfUibqn'l pwft.mhppwflbpfo ftn'LJ/'9' 

lf Lu p 'lit. w'h 9 u'il u '1/' J /:;1 B I Ia mwJ fr'hft f' UJ !J'U" UJ JNLfJJ nth[! 

wq_qn 1J t u1wp'fwtfo'h t;wJwftwpq.p q.npctnt'hhnL{JJw'iJ qpw, 

fuwh,_wpqnLJ bfJ nL'l_b'lft 'l"l'um'hbnLfJJwb .t:frJuwftwu Ufpnybu

Uhpf!• wnwpw'hnLJ t p.hpp-phpft ( UJN[p'hhqpfom ) .t:fu[w'hl].nt{JjnL

'4!!, npfo 'lbUJpntJ tf_uwuqnul h'h zwpdn'lwft.w'h 'hJillf'f1-hp[!t 

8 1 "-ftmwJft'hl! Jbc} qbp t fuwf[n<J Jwp'fn< opq.w'hftqJnLJ 

wbrzfo nL'hbynrz wctfuwy_pwJfr'h Lt. G.wpUfwJfou iftnfuw'hwft.mfJJw'h 

· Jhf. wu.t:pwclbzm t u~wJnpuw-w'lfrflw!f''h Jqw'hn<u.pfr_ 'hnp

Jwl wzfuwmwbpp UfW .t:UJwbJUJU U u'iJuqp 1 J;wmft.wufbU bUip

Uf h f'fr 1 JNLflW!JJ wf1 fiN(' qnLJ 1 

l.fwfJ/• Jh1 81 •lfrmwJfr'hf! UJW[Int&wft.qn<J t 0,002 "-- 0,06, 

uhpf Jb1 0,05 , uJw'hfrpubpfr Jh1 0,06-0 ,16 ;· fumwa

lf_wa qw[Jf. Jb1 0,06 Jq% pw'hwf[ntfJJwJp : lfwflfo .t:u11/_w.pJwu 

Lt. mlulw4mfuJwu q_wuw'lw'u UJUIJJw'hUhp[! 'l:"f'J&wft.w'hnph'h 

lbu wq1fnLJ B 1 qf.u"uJf.'hf pwuwqjt 4_pw: 4wf1ft Jb1 upw UJLU- · 

f'nL'liwft.nL{JJn<Uf! mwp4_w .itwrphp clwJwuwftUbpfrf, J'hntJ f.· 
-.t:wJwpJw 1lnLJUf! 1 .t;bmltwp.wp WJU ftwfutf_w.t z.t 4hpfty • U'wp

'1-nLU opw/lwf, _w'h':pwcfhzm t J-2 tfq t/_frmwJf.u: 

4wfll! qhpw.!zwft.blfu ( Ufwumhpf.qwyJw'h 1fht1jpntJ) B1 
· qftunuJjtufr Ufwpn<'hwqn<fJJn<U[! UJwftwuntJ I; 10-25% -nqt 

Untt'hfruft. OTff. wnf[LUJnLf/JwJp f[wfJft £NpUI!JnLJf! zfr whn<J 

B 1 qjtutt#Jp'hjt pwfnuftfr 4_pwt Upkft 'Swnwq.wJfJubpf! j!WJpw-

JN<J b'h t/_frmwJpfiJ!t 
B2 tljlmwtf~f.p (Lwft.rnn!/Jlwtf_fr'h) Jm'iJnLJ t wJb<l(puft . !pbp

Jb'htn'itbpfr pwpq ufwmhJ'hhpft pw'lw'l-pntfJJwh Jh11 npnu.p 

wu1 w~m/_nLJ. Lu opq.w'uftq_JttLJ mluzfo ntuhymz o.puft'fw-tf_'bpw

f[wuquJLJJu Uff'"!JbuLhp[! • flwyf WJ'f B2 qftwwJfr'i•[! Jwu'hwft

ynul }; wafuwfpwJf.u . f.t. UUfpmwf[nL!JUJJpfl tfmfuw'iJwqnLf/JwUf!t 

B 2 qf.mwJjt'Iifr 1-Jft.wmJwJp Jwp'fnL opq.wufrqJfr npwft.w'h 

UfW.t:WUff! f[wq_JnLJ /; 2 tfq: . 
.PfrJf,wft.w'h mbuwft.bmfrs B2 qfomwJf~l! ~wL'fftuwf~n<J t 

'fb'lfr'IJ ulftiiJbum' !/Jiwqftu (C11H2oOs)r llt'h . t"<Htfr I; f.l'"~J, 
upw pbnpnz ft.U./iJwlw-'1-b'l'i.Jwqntb bpw'Iiq.l! UfLUJJwLwqnrnLJ t 
-~ui(ilfo zfrri.ntft. /r q.ntJ!lf!l · . 
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't!w f/1! "fwpntfiwqntJ t 0,09-0,20 J q. %· Lwft.mn!/Jjwt[p1.11 . 

!Unw'i.J wJfru'iibpftL 'hft.wmqnLJ ~ B2 t[pmwJft&f. .pwLwltf1 t/tnpp 

w.4_f,l'u9mJ, wJnwfl[!' U[WitwubytnJr Bz qJtmwJpf~l! ft.wflfr Jbp_ 

rL~firtLJ f """-'' umwJ npufr t,mpf1lft9 I npmh'l LUJU LUnLUfWL~tJ 
· t w 1'hmh'l ,1m'h1_nrr Jfr4ttnnrtqw'uf,qJubr•hJ• f.Lt.Ufhu ~wit ft.hpfr!J' 

't!w[J p q bpwJzw~ntJ L' ~w "I hu lp w t{IJ.IIui B2 qpmwJfrup 

"fwpmf,wf[riLfJJwL 1[pw It .Jf,ur!'i' UfwumbpfoqwsJwft JwJwLw/1 

'iiqwmt/_nLJ t upw ' pfrl Ufwft.wubs,uf (1D-15 %)t Oospora 

laktus pnppnuf' wq'1h!JntfJJ"'Jf! I0-22°C-mJ Jfr pw'hfo opqw 

[!bflwopntil ftwfJ'i,wznnp Jbp ufrLflhqt[nLJ J B: t[frmwJpL: 

I.J.~mwtl~!i 81 2 (t:wf[wtu'IibJpwf[wu •lftmwJf,L) ~ ·'/>bftm/rt/. 

JfrP.n[f t uw~wqwpjnt'itnt{Jjwb ( wUhJfow) lwpnpw~ dlt.f. pntci

Jwf, cfwJwuwf[ , 4wf1fr It z/t~NL~/r Jb1 B l2 tl/!UIUIJpL/r pwuwft.p 

pwpdrwLntJ t WjU '1bUfpnLJ , bpp upwLyntJ 'LLUfltfW'i.tntJ h'il 

Ufl'"Uf/•nf•wflfl1..wJ/r'ii (ufw'hpft zbG.ndi/t Jby) Lt. pwywfuwfJflqw

Jf.L pwftmbf'fw'Iihp[! : ·~f•mwJft'h 8 12 -[! UfW{IIILUWqntJ ~ ftn

pw[Ui t 

4wflft Lt. ltwfluwzf.!:imft.ft Jh1 <I(LU[tntbwf[t/_u<J t 0,01-
0,03 UIJ% B 12r U~ t:wJLJwmwp.wp '-fwJn<u t 1 pwJ9 qwflp 

putpd.p ·-tbrJ Ul u tn ftC.w uiu Jfru Lp ft.w pill,;,/, J z tU qJ wfJ JwJ w'hw q I 
mb'lf I; ntfib'i.JmJ B 12 t/_pmwJjrufr pwif_w~w'IJ ft.npnwm 1 wjL 

'fbUJpiiLJ 1 bpp. nL[Ulf1Wf!Uif'-d[' Jwb(t~wfflpJwft 'fbti[.[!"L,J UIJ'f 

f[npnwmp qq.wLfonrrM.t tpnp'p tt 

. 'l.pmwtf~f, ' PP (ufiqnmj,ftwfi{Jnt) t U.J" t/_frmwJf.ul! opufr

'lwswJ Uff'£'/"l.f'u'4 t, nr~' n<'i•f• .t:bu,f.t.Jwl qwnntyqwJ.pwJfu 

,npJnLlf! · 

CH 
u( ~-coorr 
HC }.H 
'~ -N 

t/,ftmwJfr'i.J PP-'Ii J,mLnLJ t qHfrqplJ:!qw [fhpJb'Iitn'ithpp 

r'I,UII[pntfJJwb Jby_, npn'IJ(l tfbJ 'fbf' b'i.J frtw'lnLJ . qhf1'1wup 

~-



uw Jfb <: wU1l[nt{J Jf1Lb£! 1 C t{_frm wJp'iJfr UIJ'fUfPuft wu~w J11L~WL

fJ.JntJlJ! w&<:pwJbzm ~ <:wzif_/t wnbhl qw{JJ! t{_bpw"tz_wqhlfru 

( W.Jb ~UIUI'UJ('b( t{twq UIUJWpwtnntpWJIILJ, wfJO'f UJWJJwflbb

pnLJ )It 

. .fhpJwumfr&w&p pwpJ.[tWgbbffru wpwq.wbnLJ b& opufr-

'lw!IJUJ'b "lf'n!lbuLhpJ!• · nwmft qwflp tnWpwgnLJf! O'f{l wnqw

JnL{JJwtlp NLt[hqyqtflJ ~ c qf.tnUJJf/tft/t wqb[f UI('UI']j]UlJJ!WJ17L

Jn1_, np{tfl !JU[wutnntJ bfJ ftw{Jft Jb'l f!LftLn'l U('lf,J./t b. bpffwfJft 

pn&Lbp£!1 lJ.lltwLf,wf[wL Jpf.w•[WJ{If7LJ C qftmwtlf.'bl! 'bntJbUJbu 

J!WJI!Ul Jlf.uttl ~~ 

C qpmwJft'u{r -':Szm o.pup'fw'ttwlnt UJWuttlwnnq Lpw .pw

bwq{! qwfJft qbpwtlzwqJwfl U. mb'lwift~fuJwL UJpngbunui UJW

L,w.uNLJ tt 

C. Jj_ftmwJfrLl! UfWI;utwthln' .t:wJwp wL.t:pwJbzm ~ lfPfrs 

wf,J{IJI.WUfbu <:bum L,wfJl! UfW'[bgLbl JpbJ..U 5..,....6°C U. UJUI.t;PL 

WJ'I 'lbl"!UJumfotlwbNLJ, Sb'lw<fn{ubLfJU U[bm.p ( funtuw<fbl 

qwfJfr ntJbrl fJw.j,wt:wpN tJpgt IJfJfrs -\ bm11 J..llJW'lb!l'[wJ- qwfJl! 

npnz dwJwLwt, Ufw.t;bl,;_B .t:bmu, LJ'w Jb2. b'lwJ- C qfw,wtlftL[! 

.t;wJwpJw wJpn'lF_nt/_pfl f!WJJ!W.Jif_ntJ ~~ Um"('b. pbpqti i..J f. 
qwfJ{t Jby_ C 1{_/tutwJJrfl/r J!~Lwqp <fnifutfuntPJNtLf!' Ufw.t;blfru 

b. plmuwmwp Jh.pbbwtnlf. mh'lwtfrnfuhtfrut 

"'uu1b3 ,.,r 1!fo'l.~b 60C h ... ~,r,,,.'l""l wl"l'"'fr"fu"t'f 
(1 - 1,5 J) .......•.. 

Ufr'•l£. mb'l""""["ntJf! ''lwr.bt '"""UP •fP"' 16 J • 
!i"'w'llrgtjw~ ~mpfr onltttw•[•n(uuJ{!_ <\J,uu~'l!. • • 

'bntJ'bl!. wtfnw'bl!. • · • • · • • • • 

ll'fr''•il. uob'l"'tf"{olntof{!_ l"'.w'lliiJ(""J ~IUfl{r' "lwr,''l'"-
~lftLJ{!_ (wJouu'i.e) 16 J • • • · • · · • • • • 

c "fr '"''"'" '1:../r '"· .,;.. 
I'"L'••u~ n L{J J w~1 

"'wftwubynu(f!. ~'I'•' 
uft•tl'~ ... ~~~. ew"llw

~1· "b"wmolunft'·• 
%-ntj 

6, I 
7, I 

17,0 
34,1 

80,0 

l 4wflf' {JpfJb'lf,wt/_nf' UfUIUUJ[o('{I<(WUitlf<r.b[ttiLif IIIWJ!UISf,h(pU c t/_{llnUJ

tffrC,fr "l"'f'nLflwlrntf/Jn;r,l' .fnfr•t[nuJ t w!/&zwlt, fuwn'&f•lwtf.nt• ulwuu•brf•'lw

mnpC.hrnv! b trwtbnms•fwr, "'""fhf'nL•f u'"'i!';,sr.b£1w r,('"' fwC.wft~ "(U!-

~wunuf ( "l ."'w~wu 25% - n~• . . .. 
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t/,Jt U1 wJ frLL h p fr U[W pn tbW ft n 1{1 Jntft[! ftw fJLw J fJb {'l!Lb pntd 

qwfut{_wJ- ~ uqqpbwf[wfl -':nLd[!P9• mbfufinl"LffWf[wL Uff'nsb

uftg b. J{Jbppft UJW-':utwfttlwb . tnhn'lnLfJJntLJrgt 

!ln11. ftwfJ UJWU1f'wumhlfu pWJI!WJlf.nul ~ PP qftmwtl{t'ilp 

10%-l!, E qpmwJftJift 20%-l! b. C Jj_pmwJpl1p Jnm 60%-l!• 
-':ntJ qw{Jft Jb!'. b[twLg UfWptttLwqnt{Jjlflb 'l·fJwgt . . 

l:wpwpfr ft.wnftnt[''l·nq fumwgqwJ- L,wfJp Jbp_ PP J/.frmw

J ftLp Uf "'('" tb U! ft n tfJ J nth l! Uf w l1w u n ,J t J frL 1.. U. 10% , C qfrmw

JpL[!' JpLJ..b. 30 % t l:wpwpft fuwnbnt(''fNlJ. fumwgqwJ- L,wfJ/t 

b.pqwpwmb. U[W.t;UfwLJwL rfwJw&wft (Jfrf,lb. 2 mwr•fr) Lftwm

t{_t'ILJ ~A, 82 qfttnwJfrltLbp{t J!Wbwqfl wqbLft nwLfr UJWftwub

ontJ' 20-frg J{r'ftLb_ 50 % (t,wfuqwJ- ftwfJp uqqpf1Wf[1UfJ lt(IUJ

qftg, mwrttf.w JwJw'iJwftfto, JzwqnLJftg), E qJtmwJ{r'itft ftn

pntum'ithpf! -':wuLnof b'it 25%-pt 

fil'fJ, 1 f,wfJLwJfJbpp'itbpfo wptnW'f[111tfJJw'it clwJw'fJwq 

Lf[wm.f_ ,,J t C 1[pm wJ ftLLbpft .[!UIL;,IJ/t "1. fJb Uf wqwubgNtJ, 

WJ£ wqblwSNtd, Nf'f! .t:wqwLwf[wL ~, ll(WJdwLwqnpqwJ- ~ Jft 

. zwpp f[wfJLwfJfJ.f_w1pL pwqmbrtfrwHrtfr lfn'lJfog qfunwJfo'llLb-

. pfr ufr'bflb'lnqt . . . . 

tJ,. l:frqlnquqwjwb C qftmwJfrL{t JwufrL 'l!PwlfwL wf(Lwp/{ 

utwlntf, 'i.tznLJ ~ ' np f!U!rt '1w'uftwf[wL mqJwl'bLf'P' fJw'{JwLgfrlt 

zzbpntd [NLJUp mwft · qwflp ll[W-'>h£[! £frnq{tfl .pWJ[!WJntd ~ C 
t/_ftmwJfrLI! W[t'fbL 4 d f!LfJwgJ!nLdt UUJ.ff -ntJ qwmwpqwJ

tfonpAhpf! gn 119 . bf, mlf.ht, "f' Jn tq-qb'lftL l1wJ qwLwJ.. ubpfr 

Jb2 C L[{rmwtlftLl! UJW.t;Ufwflqnd ~ 20°C-nt J J,m 48 d: lJwfJI! 

'uwnLwpwLntJ "lw<:htfru Lpw Jhy_ JLntJ I; C qftmwJfrL/t JfrLzJ.t. 

85%-[!t 

lt\J.I'l'l' 11\Jl<l-\fb\,S\,bPC 

•liwfJ{t UU[frmwl[ 'l"'JL{! U[WjJwLwqnrn[wJ- I; L,w{Jfr 'qpw 

p'i.tftLn'l b. JN''lw'1L'Ifof[Lbpfr, lfwwfontJ{, lf~'lhfrLwu,fr 111 lfwr 

, g{tntJfr ~nu:f>wur~ lfnlnftq Jwu'i.tfd(i.Jhp{t lfn'ltlfrg w'i.tqpw'fwpd

:: r/.n·l£ lf1lJUf gpmJnq, puq 'fb·'l'!Jwt/_Ntb lfi7LJf,/!' lflfuw1_NpWUJbU 

t, '1. w n-'1b'lfr'b Uf {t '1J bf,m {t w n:ftw J ntfJ JWJ p 1 
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4wrar Gum2 qbpgGbt[! •. 4nGubpqwgmu 

lbmwrlnmJwrt -':wJ.wp Jftp_pL LJnLlP C.folm 4_bpoLhLl! ~wfll! 
pLnLflwqpn'l C.l'lf'PUl ynLowftfolLhpp umwoJwL <':pJLw~wL 

ll(wjJwflfJ tt UJnLl[! 4_hpoLbt"L9 wnwp_ ~wfll! wfl-':pui.Jblm t 
fuLwJpn4_ fuwnLbt, pwLfo np Lpw Jhp_ 4'lw.t J"L'l[! wpwq. ub

fl.w~wl4_nLJ L "f'P <':hmb.wLpn4_ fuwfum4_nLJ I; ~wfJp 4_hppL U. 

LhpppL 2hpuihpp -\wJwulnnLfJJnLh£!1 · · . 

8pumhpLp!J LJnLl 4_hpoLh["L9 wnwp_ ~wfll! 1-2 rnut 

fuwnhtiLJ hLt 9Juwq.wLhpp ~wfll! · fuwn.bnLJ bL Jhmw'lJUI 

utLwq.wd- fuwnhfl""- (L~. 2), LUJh funpwunui_htn4_ 8-10 wfl

qwJ wJLUfhu, npll(hu'lfo ~wflfr wJpn'lt. JwuuwL lwpJt[pt 

bfJh ~wfJl! JwuwJp ~wJ wJpn'lp_n4_pL uwnhl _I;, Ulll(LU ·WJh 

fuwnLnLJ hL JfowJL LPP'i 'lwL'fw'l <':wthoLhtnL!J .t;bmn 1 '-lwf1p 

-':wthoLhl[! ~wphtfo I; .wpwq.woLht wJwL[! mw.p P.PP Jhp_ 'lLh

t""- (30-40°C): 
u.J _nil£! t[hpoLnLJ bfl_ wLwqw.tl. JhmwrzJ~ fuo'lnif.w~n4_, npL 

. nLLp 9 uu UlpwJUiqp.t U. -~LJw'fwJf'B ~wJ wLnf1fos tf!n.pp ftLl 

Jh.t hp~wpnLfJJnLLt lunrzm[w~l! 'fLUh1fW'l ( "l'"thu'lfo Lpw Jht. 

[!h~LhL ~wflfo P"L"f' lhpwhpf!) funpwunL'lnLJ bL · !f>uwq..:jj, 

. ~wJ Jh~ nLpfol wLnflp "':'mw~l!• WJhnL.t;hmU. flpw tf.bpb.p wLo

- Ill! wJnLp tf!w~rtd hfl Jb.t Jw"mn4_ (L~. 3) U. -':wLnLJ wflnfJp!Jt 

lunrzn4_w~fo9 ~wpl! l9LntJ bL utfomw~ n<Lhsn'l Jhlt IILf'l'l 

l"P U. Jw.pnLp llP Jht., np[! tfrwJ;.4_nLJ I; 1fhrzU.wfuowLn4_ ~wJ 

n.hmpLb fuowLn4_: t2p Ufpmwftp 4_pw q.pnLJ hL .t;wtdLnrzfo 

·. -\wJLUf'f!l. UJnLlflbpu4_ w4_w.} llbf'[! UfLU;;nLJ bfl -':wmnL~ tfLU~

.f_nrz LUJ1~'£nLJ {fl~. '4), ULU11[! mh'l~ 

· f!L'fnLfiJwL ~bm ftwJ q.npd-wpwL php4_w.t ~wfJp ~~rz.tnL

fJJwL 4_hpwphpJwl 4_hc. wnwt.wLwlfou lw.t;wq.pq.n4_w.t ~nrzJp 

Lhp~wJnLfJJwJp lf'w9nL9Pl 4_hpoflnLJ bL JunL['WJpfl h1f.'rn2 U. 

wLwlP'lP W(l'fJ"LL[!Lhp[! <':_wJhJwutnLJ q.npd-wpwflwJp'ii JJJnLJ.p 

.t;bmw'lnmntJiiJwL m4_JwtLbpp <':hmt . ··,, 

I lunp~n<p'f l/• wpt/_nul ftwfJfr 'I.Jn"lf! t/_b.ps'l.hl w•'lwft.JI" fun~nt/_wft.Lbrnif., 
Lpw'l.p ftwpnq b'l. ft.nwdbL k l9t/,,bl llw{lft Jbf' _ . w . 

lwp_np'f ~JnLlf! ~bpoLbtnL!J witwp_, /un'lm/.w4e li'li1ii.iii.ll h'il 

1\wp_np'f !f>uwq.wjp ~wfln~/.. fun'ln4_w~l! Lnp ftwfln4_ t9Lhtn4_, 

wJL 'fwmwp~nul hL Lnpfto U. 'fpwLfoo 1\bmn JfowJL wLwtfo'lP 

'lwJwp 4_bpoLnLJ hL LJ·nLlt 

lfh~ ~ntmLinbunLf1JnLLfo.o (~wJ un4_fun'lfo9) Jp l!wLp . 

!p_uwq.wLbpn4_ ( oftumhpLhpn4_) qwf1 umwLwtf•u LJnLl£! l[hpo

LnLJ bL J"Lf'wl!wLunLf' wJw~'/'9• 'fpwLI! LBilnLJ Jp wLnflfo 

Jl•t.: IJ.Hp~Jh2m I; oq.miJ!q.npd-ht LIILJL mpwJwq.d-p fun'ln4_w~ 
U. wJfl pp_hoLbl JfotlU. !f>uwq.wJfo (oftumh,pLfo) .t;wmw~l!• np-

. '4hu'lft J"Lf'Wi!wftl_JnLp !f>uwq.wJf.B /un'ln4_w~n4_ 4_hpopw.t ~wflft
l!wLwltl! .t;wJhJwmw~wt tf•Lfo Lpw Jhp_ qmLt[n'l ~wf1p l!w- · 

. Lw~pLt 

'-lwfle !f>uwq.wltbpfoo pL1fnL11Jwfl ~zb~Lhpfr pw~l! toLht"' 

'fbUfl!"LJ, fJJ,LzLhpf! 4_hpoLnLJ bL pw/!l! wftJfoi_w~wfJ,phft 
' toLhtiiLB <':butnt-

_ IJ.fl<':wmw~wL .t;wfJAL,'lLhPft9 ltwf1p LJnLlf! 4_hpoL,LJ hfl 

· unLJ~' fun'ln4_wJ;.m[ lfwf1Lwlw'f.fo9' ~wfJl! fuwn~tht""-' r/,hpopm.t 

' fJJnLlf! toLnLJ bL -\wLALn'lfo ul• Jhp_ u. WJLmh'l ~t1LU7UJ~nLJ 10 

·. op4_w eLfJwol!"d' 

\,~, 2. IJwp~ 
!uwn.G~1III 

'tr~. 3. IJ•np~- GJnt2~ ~l.J•gGbu! 
!u~:~qn~ut~n~ : 



bpt ~wpl! l:iunwqnmmJ bt tJmze ~bpq'hbtn'o ;;l. ..,tJ~
lwUJhu ~bmn, WJh ~nLubpqwgLn,J bL ~wLfrntJp ppppnJwmft 

(K2Cn01 ftwLfntJwftw'iJ [!['11JUJ/tft) .t:wqbqwJ l"LJnLJfJnt{_, npftg 

1-wftw'b lft wt[beuyhnLJ bL 100 lft ftwfJfrL J.Jnwf'l! u 1 ,5-wftwfi 

lfl' wJn.wL[!t 4wtf~nLJfr pftnnJwmfr ftn'i!ubp'f_wsLn'l wqr1b

gnLfJJnLhf! .t:frJLt{_wJ ~ WJb pw'uft t[_pw, np Lw ftwfJfr Jb2_ , 

mpn.t:if_nLJ ~~ wnwp_wgLhtnif_ uulfrmwftntqLhpp o.pufrpuoLn'l 

ppnJwJftL wH/t'fpfrrp IJ.!'I- '7-hUJ.pnLJ ftwfJfr fJfJqntfJJntL[!, 

pwpapw'bntJ t 7il'f -nif_, nwmfr ftwLfrntJft pftppnJwmnif_ f[n'b

uhr•lwoif_wd- ftJmz'i!bp.(I<J z.fr ftwpbLf• npnzbL ftwfJfr fJP{nt

P!n''iJI!' 

lJ.'iJ.t:wmwftwL t:wf~t!.Ln'l'iJhpp f[wfJp LJntz_flhpp qn'iJubpif_wg~ 
hbtfru fiw{uwmbuqwJ 22b[111LJ l9fi",<J hfi l!l'"JUJfrft/r 0,5 wftwu 

UL t:wqbowJ l"'c}"'JfJ, foul[ .t:wl"f''l- o[tbpfru (5-7 op t;bmn), 

ftwfJ wif_btwofihtntL qn·<q[!L{Jwq, Lnpfo wif_btwofin<J hL .ppnJ _ 

Ufpftft 1--,1,5 tlt [llLd-ntJfJ' 100 ul ~wpp t:wztf.nif_t l.Jw[Jfr LJntz~ 
'f!bpnif_ L9if_wd- it fuowLfibpnif_ •frwft•fwJ uhpf! Jfrhl.it wLwtfr'll' 
UJW.t:ntJ bh qnt/_ mhqt 

~wfJl! ftwphtfo ~ ftn~uh[t{wo~kl Lwk $nl'JwtJr~fr 41J inn• 
qnuwLn9 tntd-nLJfJnt{_ (Lpw 2-3-wqwL ftwPfttl! w4_htwgLhtml 

100 lft f[w{Jfr'iJ)I 1 4wfJft l[nLuhpt{_wgt{_wct hJntzhhpf! whwtf'lrO 

wnwp_, wL.t:pwdbzm ~ mw.pwohht Jfrhl.u 35-40°C-f, npft t:w., 

Jwp 22hp[! l]hntJ bL 500C-ft 'l,bpJntfJJntL nLLhgn'l 'lf'P Jb'l~ 
Gzbpfr UJU7L11Wftwh zwp_dntJnt{_ mwpwo.l_wc}- ftU1fJf! fuumLnLJ bfi 

u .t:hmumJ, npiJ{huqfr uhpfr zht'Uif! Ll'fr"- Jwprif_fr ubpfr UJWLnh

f'P9' Bn''lP P"L"f' ft'i!tlpftHpp wL t: hmwLwtnt9 .t:bmn L./ntz£! 

UJwqhqLntJ hfi Jft'bz.k 20°C, 

4w~~ t.l't:iQ 1m11~ UJWpmGw4mrulwG npnzmllJ:! 

~brpbr~ pptl_w.l~r, libpnq: U.J'I- Jbf1n'l-l! Czqpfm u t:w./h_ · 

Jiumwpwf' Wf'UICf wpwwq.pwqwh Jbfiln'l- t, 11['[! fJn'Jl t ww

tftu JfrwdwJwhwq ftwmwph[ 24-36 npnzntJfihpt ll.Jh 

UU1.lf-n~J qwfJp u f[wfJLwJfJbNLhl'fr ':wJwl' [!h'f-ntL.f_wct t _ 
11['UJhu umwliq.wpm JhfJn'l-, [WJbnpbL utwpwd-t{_wd- t wpmw 

uw.t:JwhJwh hf•ftplJbpntJ u wnwp_wpq.l_h[ t llf.l_wqq.wJf'i! umwh-

qwf'mf Jbp_ Jmohhtn< t:wJuipt . 

l.bppbpfr Jhpnl}~ l;n.Lpjnt~p. ftwJwbntJ t LpwLntll, it[' fupiJI 

JJJpwqwL PfJ{/t u pqnwJfrL uuffrpmfr wq_q.hon<fJJwJp ~w[Jfrg 

wulwmt{_ntJ t .t:wum zbpmnt{_ JI1L'l, npfr d-wt/_ww l.wtfrn<J hu 

J11Lf[Wl_Wlffr wumfrG.wLw>{_n_r.f_wJ Jwunif_ 1 

'-lwfJfr ./h2_ J11L'lWCfb'ffrll_hbpp ppwp ':but ./p~UwJnLU fuwL

qw['ntJ ~ J11<f[,'!'lfh'lfrlf'iJbpfr wqun[tpyfrnu uUJpu1Luftntow-thofr

. 111phwJ/tL fJw'lwLfJf!t '-lwfJfrL 1 ,B5:r0,005 fumntfJJwh ctJJpw

- qwL fJ/Jtf_p wr/_btwgn<Jf! .j!Wj.j!WjntJ t ~wq_bfrLw4wwntllw!jJIJu
!pwmwJfru qnJuuh.puf!, uUJpmwft.nL9f! Jd-./pw!Jwu PP1.r t;bm 

UJ(1~2wolinLJ t lfrlfhwqfr L"'-.d-btfr ./fwgn<fJJn<u, fruq ftuJL

gfntJ[!' ftwwfrntJfr untt:f>wmfr wLtntd-htfo Wf[f!t ilnt'lWCfU'f-H· 

'tlbrfr uulfrmwft.ntgwJfr'ii fJwqwLfJLbp[! tntb't{_ntJ bh, JI1L'lf! Jfrw

fin,J it LJwq_JntJ t Jpwubwqwh q_whqif_wd-, npfth UUJWUutnLJ 

t tntJn<JfJp mwpwgmJ[! u flpw gbLmpfr!pntqnLJ[!t 

- I 2-3 4wf!ptP9 wt{_lltP !{>np.fwtpL tfr 4wcrhtf. UlllhL'us!drt, 1!"'11" ncr 
f'+-flf. uutfturw~n<9f! r}r};fp w~UJL flflqp t;h m wnwlwyLn.,f ~ wLtn<Htf Jpw -

Lf••fJjnLLI · 



8nuzw'lft'1fdJftbp~ ~pwp {bm J frwitwll!~ t:bzmwoL'tinL {UJ., 

Jwp Jmsqnw t foq_niujfol t1Ufppm, np[!, foLl''lhu JJn<u uUffopm

'iJhp[!, nuJb'l. J.Wtfnt[ lfNj!f'WSLntJ t JNL'l~'lfl'fpq'iJbpfl Jwf[·b. 

phuwJfoL [WpJwL JhJm{JJn<L[!t l.twphtfo t hLflw'1f'hl Lwh, 

np foq_nwJfot u•'lfof'urf! .t:bzmwoLnLJ t JnLrzwq.'b'ffo¥Lhpp UUfP~ 

Ulwlfn•sw-Lh9foU1pf•w JfoL fJwrzwL[Jfo ;; hnw9 n.Je 1 

lJ.UfW{'WtnllLf'.,W k .t:wpJwpw'iJp'iJbp:f.twP/tJnL

'l.WJ.wtPbp, nptrL.f! ;ufuP*LhpfoL n.LhL wLfJwtftwLsfo¥ znwf•M
fihp (Lf[. 5), shLmpfrff~•qw (Lf[. 6), 10,77 dt-wLns f[wpfr 

UfPUfhm 1• 10 h 1 dt-wLns w.qinnJunn ''lfr''lhmLbp, mu•hfopnt.f. 

f.f'WJfr'iJ pwrz'iJpp' 12..::!.,24 JNL'lWJ.Wtfbf'p .t:wJwp (f,q_ 7 ), f[w. 

cf•wpfolnq (Lf[. 8) 4wJ wnwf•o f[w!fwpf.lfo. zmwmfot.f.' 12~24 
JR<'l.UIJ.UIIfhpp .t:wJwp, Jti11npLJ. fuowLLbp JIIUl.WJ.Wtfrhpjr .t;w. 

ewp, thpJwJ.w•f• (100°C-'u.Lns) !J. uppfrl_t 

fl.h .w~mpt[Lhpt 1,81-1,82 fulilnL{JJwJp 'MJpw~wfi 

ppnl 20°C-mJ, 0,810-0,813 fuU1nLPJwJp ptznwJft UU[ppmt 

n I' n 2 J w L J h p n '1" ~ w L ~w.lwLnLJ t ~hmb.JWLNLJt 
· Bmrzwlw!fhp[! f!Um .t;wJwpwl[wlJ~L qLmJ hfl tfrwJmli 2./nw. 

mPtfp t/.p~ b. Lpwf•o/'9 Jn<pwj!wLumpfo Jht. wt[m~Jwur Utfouth

Uint[ q_qmzn•fiJwJp tsLn<J 10 tft HJpw~wL ppm, UIJfiU(hu, 

1 10,77 tit urwpnqn<fiJJmL "11"'1/;ur lntLbfllutn< '1-b"fpnLJ ~wphtft t 
OCflRt/.bl 11 tf\-UJ!InQ U[/tUJburnq f. Jnlfzwlwljrft QnLQnLJf! pw'{JIMutlllllt~/Jlnt/ 

' 0,9'/i-tJt/. ~UJJ ~l"P"'BPwr}' 0,98-tJt/.t 
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' 
np z}Jptqp JN<'lWJ.Wtff qq_p~[! (L~. 9)t fllpU[hmnq qhpsLntJ b'iJ 

10, 77 Jl .t;bmwq_nmqnrz lfwfl, UfpUfhmfo Jht_ wJL l9Lhtn1_ wJL~ 
''lbu, npUfhuq_fr ~w{Jp qnqwqnp JhLpuf[p Hf'l!kfr Jmul! .t:wJ

[!Lf[Lp 10,77 tft-fo q.Jfof[p .t:hmt · fTJ/tUfhur(! {Jhp Ufw <: htn'i_, Lpw 

JwJf'l! lfLLfsLn,J hL Jn<rzwlw!ffo Hpufo UfwmpLt lfw[Je u1bur.p t 

'!,~. 7, l!u•.Jtwp~ln~ 2mwm~~ 
JnLq.ulm¥hr~ 6mJwp: 

.663-5 

't..~. 8. j!pmJ~G pwqG~!' JRL'lW· 
lw.Jthp~ fiwtfwp: 
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-qw'L'lw'l i;ttufr J"L'lwl_iutfp Jhp_, z./uwnfo[bLntf. JJJpw~wb {J{Jt[p 
(b~t -~ -

"lf.:.qhtnfS ~wpl! · '1"Lf1U ~nuhlttt JwJw'i.Jw~ U[htnp { ~burb

tf.b£1 npqbuq} Uf/"'{btn/r JwJ{'I! i_zlfrt/.f J-JJpwqw'il ppt[f'il, WJLLU
U[hu qwfJI! f[wpn'l_ t Jwf(tup'J•lhL 'ilpwflntJ b. 'JLU'Jwpbl -':nuh-

'to~ . 9. ll~innJ•uon~ t9Gbl[l 
IIIIJpw~wG ~p~n~ lt G(lw 

J}WinW(I4h((l JDU}W)Ill.p~- ub~: 

[1tL91 IJ.wmwpq ;'IPUf~II1f! -':bnwo
fl;nJ bfl JltL'l_Ull_UI"'" Uf.WUlbpfs b_ 

U[LU-': ntJ w j'ilpwb JwJw'i.Jiuq, J fL

z.lt. f(w{Jf tf.bf'i.fb 3 ~wfJf£1! bttLJb
U(hu 1[-':nuf l!{pU(hmfs: ~pU[htnp 

Jhp_ q.m'iltf.ntz qwpf t/.~nf'i.J lfwfJf

ll' 'l"Lf'U hhl l.P ~wpblf, pwbp 
np qfqhtnf Jwtf.wLf Jbp_ JtitbntJ 

t flwb. WJ'f J'i.Jwonp;f{!t 

'-lwfJnt/_ l9_tf.wd- · Jnttzwz.wtffo Jhp_ 
qq.ntznpb'i.J, LUTlLUU9 bpLU - · t/_p'l_f! 

fJnhtnt, wt/_mnJwm Uffqbmnt/_ 
. . . " ) 

iujburbtz bL ts'ilntJ 1 ill. pq_nwJfL 

U'U( ppm I lJ. jb n't (/:;Lit U J ttL'[_ LU l_ LU p f! 
41Luqn<J J,'i.J nhmfH fuswLnt/_ -

Jpbz.h upw Jwt/_wtfr f(h_Uf!; -'JbntJ 

qwljlwpfz. ntthsntz zm,.;urptf.fo Jbp_ ... 
b. fJhfJlt fJwpw-':wpntJ Jphz.L. 

uqpmwftntstbpp LI!M L"tJtf.bLf!t 
fifJb -llfi!J lf.iJJpwpfrJ. ntbb9tt'L zmwmM, WU[W jttUl_WJ_Wph

f'"'/_ ~-m~irf/f"-rr ,p·wpwfJntJ bt' .;ppfrz.nt/_ L. wJf[ d.b.nt[ [Jwtfw..t;w_ 
pm.J ~t; '/ ": _- c: · . . 

z,)/{1/l_:;.~{Utuiijntshhpf! l"tJhlnts L. J"Llf.wlwfbpfr qwpnt

bwlf#f!.JJif.~~, ';tfr.~"- fuwnLhl"'; <hmn, J"L'lLliJ.~pbp[! .fuswbbh
f'"{!J:b-tij_f{fu#I':Pb. mbtzwtf.npntJ ht Jfouz.L. 65±2°C-F mw,pws-

; . •· ••. .. 'f-. . ,":' . . .. . ·, 

'f~ ; Sm'Lwllll-l/rl! if,wflwflntJ h'b uppfoLn4_, J.hn.phpfo IUJpqwJp luurwLwtnL ·. 

~wJwp, hpp JnLI1_Uilw:frhpp li1UJP"'9'bntJ hL ~w{Jp JJJpw~wL flfli/_fo ~htn 

~,w ... nllht-fru k f~p"fhuqfr wzfuwurn'lf' UfUIZUIUfUILi/_fr fuswL[! Pnthlnt IJh"{-

l!n~J: 

fi6 

- pwJ t.f'iuJpft pwtzl,frl/r Jbp_ h. Uf.LU.i;nLJ S rmq (t_n<pf! qhm.p J 
J wd-q p J n L'l_ ,P ;_w tfo.b pI!} i lJ. J 'il n L-': h tn lt -J n L'l_':!' z. wljl h..f'l! -': wb ltul, ./Jb, 
wpwq. uppnt~l upppl_nt/. L. puf(ntjb 'Jbn_LJ o.bLmpp!}Htc.q.wjp 

tfwJ,Pntzurhhpf Jhl, thtz d-wJpttt/_ 'lbUffr ~b'i.JmpnUf!t 

Sm'lwz.wtfbpf! !Jhbmpp:jlntq.wJfo Jhl._ qwphtf t 'l'bht JfwJ'ii 
\wJwz.w-/tnpb'i.J (Jbqf! JJntup q.fJwo): b[Jb {ttt'lluz.wtftbpf! 
~bUm b'i.J, LUU[W ~w4_WUI.Jif'LUlf'J_flttLfJJ~'i.J -':wJwp . sh'iJurpp:jlnt

lfUIIp Jhp_ wwontsfoz. ']btttJ hL p_pn{ Lstf.wJ J_ltL'l_LUJ_iuljlbpt 
· 8hLutpfr:jlntgwL ,Pwqn<J bL f[:.utfurpfrJ.ntf., U[Lttn;mwf[nul Jw: 

Lhf[nt/_, Jwd-qnul U[W-':U[wufz. qwtnJwbm/_ L. UfmmrhJ J.h;..j!nlf. 

qw,J tLhlfmpwzwpJfrJ.ml (l!um -':wz•LfrJ.p quw<Jmb~f'k PM!! 
:fhf[ pnqhntJ Ufhml! f, _[pup 1000 )• 8b'iimpp:jlntgn<J}! zwpnt

Lwf(ttf.ntJ t 5 rnnt, npfs -':hmn fJn'lLntJ h&, np~J~.huq} ohLm
p.f:jlntgw'il wump-Aw'ilwpwp qwLg wnLfr ( '}f'W -':wJwp npkt b'l_w

flwf[ z.lffopwnbtntf.}: 
3nttzwz.wljlhpf! -':wbntJ hL ' ,PwJ,Pntzmhhppo L. Htz Jwun4_ 

qw-':hlnt/. '1-hUffr t[bpb., fuswLn4_ q.wpgwt/_npntJ J"LilP wLt~JLn
t/.n'l UJtt<bplff!: U.J'l bll(wmwqnt/_ nhmfith fusw'ilf! qq.niz1LLf1jwJp 

fJmLwsLntJ hL wJLUfh':, .npqhuqf J"Lilf! g~Lt/_f 9"L9bwlffo 
pwJwLntJLhpnt/_ fun'lntf.wqf Jbp_ · L.. WJ'l-Uffrrifo '1-Pfillst£ (Lh'l 
Jwum/_ qbqp t/_l!pL.) f1-bntJ 65±.ZOC 2bpJwumfo-AwJC·a:c.flbgn'l 

2f'wJfob pwqLfop (J"L'lwl.wh! qbli!P { {unpwumqb{tPP Jbt_ 
UIJbU[hU, It(' but JuuJ-qp jttL'lf zbpmf!}t . . 

5 rnut '.t;bmn Jltl'lWJ.wtfh.pf! d.wfu J.hnpnt/_ -':wflntJ bL t.f'P9' 

wpwq. uppntJ uppfoz.nt/_, foul[ wp_ ahn..pnt/_ JuowLf! '1-bUf fo tJ. hpL. L. 

H[11!l.t. fJbfJI.t. zwpJhtntf., Jltttzp UJntLpqfr bhf11!Up uw~Jw'ilf! 

-':wpJwphgbntJ 91tLShwqfr npb.t wJpnq2wf[wfl pwJw'i.JJwfl(!t 

8nt'lwiwtfp sntsLwlfl! qw-':blntf. wu~bpft 'lfoJw9 , wpwq- -':wz
t[nLJ b'il pwJwL~tJbhpf!, npnbj! q_pw'lhsphl t -J"L'lf!' 'ilbppb..fo 

qtl-foq Jfo'illu J"''lfo tf_hpL.fo uw-':Jw'i.Jfo q._nq.wt/_np JbLfruqfr Lbp:pL.fr 
· ~burt! (L_~· 10 }: . 

!JnL'l_Wl_W,Pp 9"L9bwftfo Jbq wJpn'llwlfwb pwJwbJwu Jw_ 
'i/.wlf! {wJwUJWUfUJUfuwbntJ t Jnt'lfo J% -fob, pnpp pwJuif.J_ 

J wflf!' pn'lfr 0,1% -pflt 

bpphJfl 1nu1fo zhpmfo mwlf umwstf.o~.J t wJntp q.nptwuu 
ifRLJflp zbpLit (fugwfl), It£'[! fuwfuurnuf t .t;wzt/_w.flj!fo C.zm ,nt-
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fJJtiLflf!t IJ;J'IUfPuf zbpmp wnwy_wgntJ ~ bqwm1_nLJ zwm fufm 

MJpwqwL Pf11.n1_ . oqmt[btfu qwJ UIJL LJntzLbpfr '1*r,U(.f!11LJ, 

npnL[!- qnLubpt/_wotJ.bt b'il !pnpJ'Ptf'ilf Jbt) .f!w'ilwqnLfJJwJp, 

pwL. '7-UJ flnLJ[UitnpqnLJ ~~ fJl tifrzm qnLubpqwgntJ{! 'ilmJLU(bu 

qwpnl[ ~ wnwy_ pbpb[ ~wflfr UUffrtnwqntgLbpfr "l lPft[tnLt}nLJ, 

npfr ~btnuwflpnq lf qwpbifr ~wzqbl JIILI[_/T UJntflpq[!t 

4wf1fr Jby_ JIIL'l_f! npnzhtn~ ~wJwp qfrpwnqnq MJpwqwL 

{JflnLL U(htnp ~ U(Wpq_ tfr'hfr, fJnLJ[UitnpqmJ ~ 'i.Jpw qnpz qnLJ11fr 

fJnLJl 'i.Jbpqqbll!' 'IUJpw~w'i.J flflm'i.J wHpw

Jb2tn ~ U(UI~b[ WU(UJqb zzbpnLJ, npnW.[! U(bLn.f! 

~ lt/tUf ,Pwlt1_wt} tfrhb'i.J WU(UiqJw f(wJ nbtnfr· 

Lb fugw'i.Jtbp-111_ 1: 

fTJbmp ~ zwm 'l'f"LJZ ' qwp1_bt t}t}JpwqwL 

, fJ:fJ"-fo ~bm b. w1L ocpmwqnpt}btfru U(Uif'IU1UJ'FPP 

~ ,-, 'ilb'ilwl wq'ilng'ilbp b. nbmfr'i.Jb qt~qlbng: fTJ f

U( b m nu/_ M .J p w•q w fJ fJ fJ n L q b p 9 Lb tfr•u, lf q w
pht ft WJb 'ilbpMbt pbpw'ilnq: 8nL'l_UJlw.f.bpfrs 

fuowflflbpp ~wLhtnL JwJwflwq lfr qwpbtfr 

'ilpw'ilg w'ils.f!hpf! Ufw1bt 'lbUffr frpbfl qwtf 'lb

Uf fr q wfit qfl wt} J UJ P?'t w'ilg q nq J I! t 'tl J..J pwq wb . 

flflt/_fr owJmbpf! t1_w'ilnLJ b'iJ Jwpntp y_pnq, 

" WJbllt~btnfL UIJ'f tnb'l_f! [qwflw[ UlllfUIJfr fJnLJ[ 

"1.4· 10. 8nLq~ 
UJOL!ipq~ 1\wz

~nt.lf(l: 

l"L£5-nLJfJnq b. w .U(W f.tnpfrg Jw.pntp y_pn'f/ _ _: 

~q_nwJ.PL UUffrptnJ! UfW~n~J bfJ U(W"wpw

bnLJ ,Pw~ upqwq'ilbpfr Jhy_: .Pw'ilfr n·p Mf!!J

pwqwfl fl'fJnL'il Jwz/{fr 4_pw e'iJ,Ifbblnq w·nwy_ ~ 

pbpnLJ qmw'ilqwt/_np U1Jp1_wt}pflbp b. ~JIILU-

qwt}pLbpfr pwf.[!UIJn ,. J .!zwq1_bt hfJ w~:ltwtfow•qw'il L"Lt}ntJ.Ji"Lhpfr 

oq'ilmfJJwtfp J"L'l.Jr npnzJwfJ Jbpn'l'ilbpt 

lJ. L q UJ L fr UJ q UJ L n l 9 b b Ln p fr !p n L 'f UJ J /r L Jb fJ n '1' 

ll.tltwtfrwqw'il Jbfln'fflbpfg phpb'ilp W[qwlfrwqw'il "l9bLmpfr-

!pm.qwJfr'il JbfJniJI! (9-. />Lfrfunq). WJ'1 JhfJniJI! tizqpftn l[wwwp- . 

I fiwo wJwfm<J "'w-\btfru ,},}Jpw4w'h flfln<'h •'1/rO 4Lw'hnLJ ~ Jun'huu[n<

fJJn<'h, npfr -\lunkw'h,ml "l Uffrurw'hfr -~ 'lwnLdut Jnuzfr np11z.tw'h · -\wJwpr 
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Jwfl JwJwflwq mwlfu f wp'IJ"Lflptbp! npnLp <:wJeLif'il;ILJ hL 

flfJ1.wJfr'i.J Jbfln'lfr <:bmt 

llbfln'lfr l;ntfJJnL'i.JL w1'i.J 1;, np qwflfr qwq_bfrLwqw[-c 

sfrnLJw!pnu!pwmwJfrb qnJU([bjlUf! jlWJ/}WJnLJ bL 'w[qw[frnq, 

u;qfrmwqnLgbbpf! qbpwH[nq [11Lhh[/r bwmpfrnLJwqw'i.J JfrwonL

fJJnt'h'ilbpfr: 8nLqwq.L1Jfq'i.Jbpfr fJwqwflfJ'i.Jbpf! LnLJLU(bu .[!WJjlUIJ

qnLJ b'i.J: 8nL'l_wq'biJfrqLbpfr JfrwgnLJf! ~bzwwgLh[nL ~wJwp 

. oq.wwqnphnLJ b'i.J WJLUffufr uUffrpmLbpf fuwnLnLp'f ( Jb'flfrl• 

qf'iun b. wJfrL), npn'i.J11 w1_btf [Uiq bL [IILt}t/_ntJ W[qW{pwq_wfl 

[IILhiiLJfJntJ, pw'i.J fq_nwJp[ UUffp_U7f!t 

lJ. U( w p UJ Ln n L p w L LntJ'hfl L fr'i.Jl np 1.bppbpf flflqwJfrL 

Jbfln'ffr 'fbU(.[!IILJt 

flo h wIt w fr t/_ fJ h p: U.tltwtfrwqwfl L"Lt}ntJfJ- 30 q NaOH-e 
JwLpwgLntJ b'i.J ~wqw'bqfr Jby_ ( J.bnpbpf! UfwzmUfw'bbl 

NaOH-f qtnnpLbpfrs) b. fuwn'hbtn1_ llfrJfrwf(w'i.J pwJwqnLJ 

qwJ qn[pUIJIILJ, [IILt}nLJ 300 tl[ f.pfr Jby_, Jp UIJ[ pwJwqnLJ 

f(wJ qn[pwJnLJ 40 q wLy_ntp un'lwb LnLJLU(bu [11Lhi1LJ bL 

300 tl[ t.pntJ' mwpwgLb[nq Jfr'illb. 65-700C . bppnp'1 pw

JwqnLJ 75 q Lwmpfrn,Jf .[!["1'/'IJ/! (qbpwqpf wqe) [IILhnLJ b'il 

300 U[ y_pf Jby_. l"'t}nLJfJ'hbl'f! fuwnbnLJ b'il frptup . ~hLn' WJb 

to'ilhtn1_ 1 l mwpnqntfJJwb lw.f.frl qn[pwJfr qwJ q.[w'ilfr Jh2 IL 

wqh[UJObnLJ UIJbjlWb f_IILf'• Jfr'iJliL [IILhiiLJfJp JUJ~Uif''1Uiqf! 

~wu'i.Jf Lfrzf'il. umwgqf!lh ~b'lnLqf! !pfrlmpntJ b'il pwJpwqnq. 

[IILt}IILJfJf! U(UI~IILJ bfJ qb'[UJUI qwJ nbtnf'iJb fugwflnq .f.wlt1_wt} 

zzfr Jhy_t UUffrpur_bbpfr fuwn'illl'tp'ff!· 6,5 t}wqwl fq_nwJfrl uUffrP·· 

Lnf! fuwribiiLJ bfJ 10,5 J-wtfwl 96% -w'ilng qfbnL UUffrpmfr ~bm: 

n I' n z J UJ L J b p n '1 fr It UJ L ~DUIUJW[L l;t Bnt'l_UilUJ.f.b-

pfr Jby_ [9LntJ Db 10 tl[ UfU1LnfUIULn1_UJt} Ul[qwffwquib [IIL-

6nLJfT, WJbnt~bmiL UffrU[bmnq lw.f.ntJ hfJ 10,77 U[qwfl IL 1 tl[ 

uutfrpm'ilbpf 'fuwnbi1Lf''1' 8nL'lwlw.f.hpf! tftwqnLJ hfl nbmfrLb 

fugwLnq, q_q.ntznphfl fuwn.'ilntJ bpw U(UipnL'ilwqni.flJnlbf! b. fJw

,Pf!J~wpnLJ JftlJlu .f.p,.f.nLpp wnwy_wgnttlf!t . IJ.JLnL~hm!J. 1JpU1L;p 

LnhqwqnpnlJ b'il Jfr'illb. 70-7JOC-fr mwpwgqwJ- (y_hpJwuLnfr

~wbf! pw'l'ilfrpf Jht lUfhmp I; gwt}p tfr'ilf 700C-fro) f.{'·wjf.L 

pw'l'ilfrpfr Jhy_ (fugw'ilflhpnq IJhUfft qhpb.), npLnh'l ti[w~nLJ h'il 
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-tO rnui (wJ'1 JwJwfJwllfr [!LflwopnLJ '1-l'wtp 2 wLq.wJ ·/M'ilwJ-

1!""- fJwt/tw~wpnLJ ht wn.wlf•L wfsq.wJ 5 rnur, ~ h111n h hpft

l'"l''1 uiflqwJ 'fWf1dJwl 5 rnUJ. -\hm11 ): 

lJ.J'iJnL~hmf.t Jnuzwz_wtpbpf! zf'2nLJ bu flnLJfl pw'lfJfrpnLJ 

(fuowLlihpn.f_ 'lhUffr Hppb) b. fln'lfinLJ WJ'I 'ffrp.pn.[ 10-15 
rnUJ. (ftwfu.f_wc} tpplfrnpfr wHhmwoJwfl wpwqnLfJJnLLf•s} mb-

"-"'l"tPJwjp 70°C-f lf'wJfrt pw'llsfrJJnLJt U.jfsnL~hmh 'ff'WUIJ 

. -<:wun ~J bfJ pw'[_fiftJJfrD b. ~wzi{_nLJ J"L'lfr uJnLfiM!!' bflh J"L'lw~ 

l_WtpnLJ tp('tpfiL(' ~ Uftwm.f_nLJ , UIU(UI UIJfs fJbflb. pw!fw-\wf'nLJ 

ht b. fuow'iln.f_ '1-hllffr 'ilhpJJb. 'iJ,pfrs '1-'ilnLJ 2pw1{r'i1 pwrz'ilfrpfr Jbl -

10 rnUJ. , npfrs ~burn ~wz.[nLJ ftw{Jfr Jh2 h'lwrJnLtz/r .pw'ilwfte ' 

4wra-r UU4Pl11UJI.jnLgGhrr U4illl1nLGUJI.jnLj<l"jUJG nrnznul~ 

4 ht '1 w l fr J b P n '1 ' U.J'I JbfJn'l-1! qwflfr uUffomwqnis'ilbf'fr 

JJWfswqwqw'il nf'niJwfJ- ~frJLwftwu Jhfln'l-11 ~~ 

_I! b f1 n '1-P t n Lfl J n L L I! ftwJwfmtJ ~ 'ilpw'iltJLJ , "f' mw

pLU.sLhtfru_ opqwfJ·wqw'il bJnL{Jhpf! fufrm c)c}Jpwftw~ f1P1.n4_ o.p

ufrriwunul bt Jfrul.b. C02 b. H20, frul[ wJfr'bwfuJpfr wqnml! 

.· Wn.UifWBUntJ t iuJn'bfrwq, "f'l! 1_hpwc}4_nLJ ~ wJ,'iJpntJrunLr 

!fiwU.fr i Sw[!wg'ilhLfr·u MJpw'ftw1t Pflntf.t [!wj.pw1.t_,.tJ ~ wJ".Ufliu. 

. H:~S04 -. SOa + HaO -. S02 + 0 + H
2
0 

UUpw~wt. 'fNJp•J/r"il li'fl<[wJ./ril 

pp,._ -t.~/r'll'lr'l 

IJ.'brurm'i_i.uc} ':'UJnJw4w'il f1(11_wc}fr1tf! o..pufr'fwo'ilnLJ t uUffr

UJUJftn•swJfo'II_ UJfltflhf'l!• wnwlw!J1thtn1. wc}fuwfJ{rlnt 'l:;u'l, t"Lf' 

_b. w J~-tfrw ~', Op pf.tw ft fr { wJ w {' 4_ hpo'i.Jb'il.p wt-w'b fr'il I!, . 

CH3 - CH -- COOH + 60 -. NH3 + 3C02 + 2H20 
- . I . 

NH
2

-

U.tw"il/r1. · IJ.urnJw~w"i. 

Pfh/w.) b 1. 

IMfuw[J{JnL qwq_{! b. f"Lf'f! .f_hpwtJqnLJ hu qwqu.Jfru i/_frCw

ftfo , {tuft wJn'ilfowft£! n.hwftofrwJfr Jh2 t · Jm'ilnLJ c}c}Jpw4wt 

{J{J.[fr ~bm. 

2NH3 + HzS04 ...... (NH4) 2S04 
/J,Jtr'b{m<-J/r unLL/funn 

(). JU Uf fru n.f_, u Uf frm UJ 4 fiLS UJ J fr'il J frw snL{J JfiLb'ilh {'" w J P"'lf 

wJfr'ilwtfo'u wq"ml! o.pufottwonLJ/! .w.[wpm4_htnL9 J:hmn, 4_bpwc} ~ 

q_,.LJ ~ wJn'ilfontJwJfo'il w'lfo, "f'P Jfolnsn1. npnznd hu wqnmfo 

.pw'ilw4nLfJJnLbf! wJn'ilfow4fo d.b.tJt/_t ?-pw. ':wJwp_ 4ntpwJfo Jht 

lB'ilnLJ hU "'Lqwtfr b. iufqt.Uml[_n'[_ wJ.,.1Jfow41! · ~pund h'il [!b

'1-"<Lfrl. qnLP"'J"LJ to.f.wtJ H2S04-fr 0,1 G. lnLc}nLJP:i11_. 

(NH4 ) 2S04 +2NaOH -+ Na2SO,T-2H2b+2Ntf 3 

2NH3+H2S0 4 -. (NH4 )zS04 

'lwUf'i_wc} c}c)JpwftwfJ- fJP"-fr .pw'ilwftn<fJJwJp npnznLJ h'il 

w'illwur{n'l wJn'il{rwqfo JJWbwftf!t 

'lht'l-wlfr JbfJtt'ffr <:wJwtlwJ'il, O(lq.w'ilwftw'il bJnL{Jh(lp WJ('

Jw'ilf! UUfWUtnfiLJ h'il ftnLP'w.tfofl npb.t qwmwtfr'lwurnf'fr' 'lf'l1Jd.fr 

Ul(lfiUUIIffr, u'i1'1fo4fr ftwpJpp O.j!Up1fp 1 uhth'ilfr b. WJL LJnLP,hpp 

w.f.htwotJLJ'gt Sw..pwoJw'il thf'JwumfrSw'il(! pwpd.pwoH[nt -\w

Jwp hppbJL w4_htwount.J h'il ftwtfrndfr umt!f?uimt 

lJ w p .ph (1 b. w J w fJ h 'l h 1u '4ht'1wlfr 200 'lit . mwpn ._ 

'l"LfJJwJp h(lqwp P"<ft nt'ilhs"'l 2 ft"tPw, 300-400 dt-wflno 

2 {JnpJw'il ftnlpw'ilhp , ftnLwJ.b. (!b'fntflfrl. ftnlpwthf' 150-200 tll 
mwpn'lntfJJwJp, ~fopfofufr uwn'uwpwh zmwmfr'i_fo .b. . Jfrwo'bn'[_ 

Jwuhpfr -':hUJ ( q.fn1frllnl[_ '1-hfPth'fJwmnp , wtnLJ ) , '4bt'1-WL{r qnz

pw'ubpntJ WJ{'Jwu uwp.p (lsft. 11 ), 'ftntpw'bbf'fr pqfr · -<:wJw{' 

lfiW 'bd.w'il J w'b m w ft'lfrf''ilh pn'i_' w Jf'Jw 'b Jw Jw'il wft '-<; hrz,.<4fr_ 

!JWJmhsn<Jfrg funwwlfhtn< .t;wJwp , U1f111f'Jw'il uW{'[! [!Jnt[ih

mnl[_, fr'il'1frftwmn{'fr -\wJwf' ftwflnsfllf , thnmsh ULU(I[!t · 

fJo h w 4 m fr 4_ t h P· 4J-nL twUJpfo'!LJfr [QLJ-"LJP· ·sao · IJ !J3-ni. 
'&wmppntJf! !J. 12 If UfiL[!/>P'f/! [fiLc}ntJ b'IJ 2('fiLJ b_ [!fs'f~wflriLp 

ttw1_ww -<:wustmJ Jf,Llb. 1 l (umwo4_wc} tntc}nLJfJe 'utwpni'ilw_-

. ,qn<J t 33 % f[tfnt Lwmpfon'-J) , Swzfrl'"JP fo'il'1fr4w,mnf'' 0 ,1 1J 
Jbflh~wf'Jfrpi! !J. 0,05 IJ Jbf1frtb'iJ · ftwUfnLJln{! znLftntJ -bfj 

.n · 



. 100 tit 96% -wLns UU[f(H.np Jbt, HJpwqwt {1{1q_/t 0 ,1 G. LnL

dnLJfJ, w'lwf1{Jt/} 0;1 fi lnu)ntj{J, pnpw{1[1t/} 4 % -wflng lnL

. qnt.j{1, fJrJt/_'::J qwt[p Jp qmnp, u1bJqwjp 4mnp: 

n r n z J w t J b p n 'IP If w t ~bmu1wlt h ltbL'IwLfr bp

lfwr pnd1. ntLbsn'l lfnlpwJnLJ l9LntJ bt 2 tit qw[J, ~wt/_blws
LntJ bf.J 5 tit JJJpwqwL {J{1nt (1 ,84 fu,;,nLfJJwfl} b. 1 q Uf'lLt!p 

unt[f{>wm" b. qw[pntJp unLLfPwmp fuwnflntp'ft ltnlpwjp U[Wf1JlL

LwqntfJJnLLJ! qCfnLznpbL mwpwsLntJ bt pwrzh Uf.W~wpwLni..J 

(wLtwmt/_nLJ bf.t t/_Lwuwqw[1 HJpwjpL CfUiqbp}: Swpwsnt.l[! 

wump&wtwpwf1 nufb'lwsLmJ bt b. zwrntLwqntJ Jfotl.b. ~b- . 

'lt~tqp lf'Ptl Uf.W[1qt/_bl£!t Swpwst/_wJ ~b'lntqJ! Ufw'lboLntJ bt, 
trnt/_ qq.ntznpbt LnupwsLntJ b. LoLntJ {JnpJwt lfnlpwJp Jb1. 

(300 tit-wLns): UJrJwt ~wJwr qn[pwL Jp pwflp wL'IwJ n'ln

'lntJ bt trnt/_, lt/_woJwt tl'bl'l! LSLntJ LntJL f1n4JJwt lf~LPwJp 
Jbt, nrmb'l ~b'lntqp l!t'l~wfinL(1 pwLwlfl! Ll(bmp t Lfrtp 150-

200 tir 

l.wt/_wpntJ bfi ~pppfufr uwtt.Lwrwt ntfibsn'l unt/_npwqwt 

fJnpJwfi WU[W(1WLnf! (fiq. 12), {!fi'fntflpl_ qn[pwjp Jbl (100-

150 tit mwpn'lntfJJwfi) l9LntJ bt MJpwqwfi {1{1t/_p 0,1 f, 20 tit 
[ntdnLJ£1, lntdntj{1p Jb2 fothsthlnt/_ fJnrJwL wll(wpwmp JwJ(1{!t 

IJ.rwfips ~bmn {JnpJwt lfnlpwJp Jb2 lfnlpwJfr Uf.Wmp t/_pwJnt/_ 

qq.nLznpbft, lfl'{.blwsLnLJ bt :J:i% -wfing wl~wlnL QO tit LnL-

7? 

JnLJf1, tpufiwqf: dwJpnt/_ wJLmb'l bfi JinsfintJ il(bJqwJp t/!nzp u 
qn[p:Ut puqmJL JfowsfintJ {1npJwt Utt'{wpuimp ~bmt 

Uumfiwpwflp Jfrlnt/_ tntp f1n'l'ub[nt/_ fJnpnt.l[! qwmwpntJ bL 

30 rm•t eLfJwspntJ, U1ttn~bmb. eL'fntflpJ. lfnlpwfi u/ittwmntJ 

bt {1npJwfi wll(wpwmfop,· fun'lnt/_wq[! n'ln'lnLJ trnt/_, LntJL qn[-'

pwjp Jb1. wt/_blwofinLJ bfi SwzppnJp pfl'fpqwmnrfo 10 qwf1p£ u 
utpmf1tltJ qJnt wllfwLnL 0,1 fi lntdnLJf1nt/_ Jfrtl.b. pL'fplfwmnrp 

qwLwl. q.ntjfi umwflwl£!' 

4•nf1p Jbt 'lmflt/.n'l UUfpmwlfntop pwfiwql! (x} ~wzqntJ bt 

~bmb.Jwl pwfiw.lb.nt/_. 

(B- C)1.4 · 6,38 · 100 x= , %, 
A· 0,97 

nrmb'l B-t' [!L'fnLLfrl. lfnlpwjp Jbt t/_hpsrwJ JJJpwqwL· {Jflt/_p 

0 ,1 fi lntdntj{1p pwf.Jwqfi t, tit-nt/_. . 
C-L' wllfwlnL 0,1 G. lnLdnLJ/1/r ~wfiwq[!, np[! Jwfuu

tf.bl t wttuimt/.n'l wJnLpwqp l_bqnpwsJwt t/_pw, tit, 
1 ,4 -[!' wqnm/1 pwfiwq[!, . n(1{! ~wJwU[WUIWUfuwflntJ t 

0,1 fi MJpwiJwfi {J{1t/_fr 1 tittntdntj{Jpfi wJnfipwq{! l_bqnpws

fib£fru, tiq, · 
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6,38 ~l! 1 
UJ qttm /t . Uf wpttLfl w~ nLp 1 nLb l! uUf /tm w,~ tnsf~ 

I/_hpwMI[nL q.npJ~~P9l!• 
. ~ -· A~u npnzJwfJ {wJwp 4_hp0pwJ ~wfJfr Jwqwlt!• · 

0,97 ~I! ~wfJfr J,;qwll! q.pwJHpfr I/_hpwJb[nL q.np~ 
Jwf(ftgt 

IJ.bwf(titf;t/_'bbp!J ulflHLtfhtnL {wJwp 'lfJnLJ bL wn~Ls ~wfJfr 
lij ill JIW Iii LJ n i.zfih[ll . 

Cum Jn'1~!/J/r4wu;JwJ Jb{Jn'lr wJnLJ.wft/t /Jtt(lnLJ[! ftwmw~ 
piiu; hfi nl fib J.JJpw~wt /JP~/r 0,1 C [huhLJfJnq, "Wj[ pn- ' 

jiwfip~}l 3-=4 % -Wfins L'iL~hLJfJni/. · iL liiitUJp_WswJ pnpwfJfJt/.fr 

Ui'li! . i.nfoinpinJ - bL iu'lwiJpqfo O,i G. [hul-rnj/Jnqt U.JuUf/tunt[, 

oqln~ntJ hL Jbf( mfrmpJwt tiiLJinj/Jn~' bpqnLii/t tfonfuwpb~t 
fiph'l_JwL , ilzwhLfJJwL {uiJwp '-'lwflwUf fJJ;nz b'ii t/_bp9 LnLJ h. 

Ui'lwJifJt/.fr w 1t i}wtw~fos, hptt Jwfuuqbl t l!'li'JnL'ufrl ~"Lf1W• 
Jf1Lj wnwpwuwJ {hm:Wqnlii~nii_ LJttLzfr phpw{J{Jt/_/r wqfo utp

uti!pJw'tt .t;wJwp, .t;w'iiinJ U[i.upwiJi 'iiJnLl_/t qpw Jwfuuqwh 

w 'l_W fJ{Jt/_fr .pw Lw ~I! t UU[ frm.wljnl.sLhpp UfW ptaflw~ hLfJ JnLL l! 
·npnznLJ bL flnLJh pw'ttwd.h.~t/_. ~pmbq B~t 0,1 & HCl~/t · lnL~ 
JnLJ/?fr pwLw~b t, np[! Jwfuuqh[ t [!L'JnLLfrl. ~n[puiJnLJ WlluJ~ 

p_w9w~ pripwfJfJt/_fr w'lfr mfrmpJwL qpw, C~fl UfWf'UIUf LJnLzfr 

4_pw ~wfuuqtt'l_ 0,1 f. HC!~fo['nLJnLJ{J/t .pwLw~fJ ~~ . 

. !JmrUD[WJ~& m)lln~uw& uhpnqp: lJ.J'J Jb{Jn'fnt/_ ~wpb[p ·~ 
. npnzbL "l JfrwJL ~wfJfr, WJLU ~w{J'ttwJfJhp.p'ttbpnLJ b'lwJ uUf{t

UIUJ~nLswJfrb LJnL{Jhpf!, oq.uttf.btni/. J"Lf'w.pwLum.p _ JfJbp.pfr 

'lwJi.up {wmnL~ q.npJw~frsLhpni/_t , 

l!bfJn'lfr ~nLfJJn.Lbf! ftwJwflnLJ ~ LJtwflnLJ, np !pnp- , 

Jwtfr1'1! tfonfuw'l'lbsnLfJJwb Jbp_ ~ JmLnLJ W[~wlfrw~wL {wm~ 

~nL{JJnLflbbp nLbhsn'l uUfputw~nLsfr wJfrLwfuJpfr .t;bm, npfr 

{bmlLwflpnt/_ w'ttp_wtiti/_nLJ bfJ ~wppo.f!ufrtwJfrL fuJphp lL uUffr~ 

utw~nLs/r {JfJtf.wJfrL {wm~nLfJJnL'ttLbpf! pwpd.pwLnLJ bfJ. 

{!um fJ{JI/_ntfJJwL pwpd.pwoJwL JbJnLfJJwL, npnzi/_nLJ ~ 

-UU[ /tut UJ f(nLsflb pfr Uf UJ pnL'/.J UJ~ nL{J Jnlfl [!I 
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U UJ p p b p h. UJ J w b b 'l b L, · 100 U[ utwpn'lnL{JjwJp 

~n[pw, 1 ,0, 10 h. 20 U[-wbns UffrUfhutflbp, 1!7/rmpJwfJ uwp.p 

~wJ 50 U[~wflns pjnLphm t 

fl· b UJ ~ ut pI/_ b b f'• UI[~UI[NL 0,1 f. [f1LJNLJP• !pbfJnf•'Puti.U~ 

thflfr 1 % ~wflns uUffrputwJfr!J fnLJnLJfJ, !pnpJwlfrLfr 40%~wflns 
[nLJnLJfJ, fJpfJLY.~w{JfJI/_w~wb ~wlfrnLJfr 28% ~w!J~9 [nLJnLJ{J 1 

~nputtutfr unL[!pwmp 50fo~wflng [nLJnLJfJr 

n l' n l J UJ fJ J b p;, 'I" It lU L f!LfJ.q.[lf(ttLJ ~ 2 UIUJ(I(iht' 

'lbUJpt 

l:Jwp~ ·uhf uUJ~utw~ri.tg~ p.r.qS.wr.mr . futliwtu~: ioo tl~"' 
wflns ftnuiwJfr Jhi a/flnuf bL 10 tl't ~wp, fipw q(iw 4wfJh9~ . 

flnLJ !pbLnt!f>mwlb~flfr 1% ~w'&no f"L{};,L.Jfi~ 5 ~wfJhL h. iiifom~ 
pnLJ wlftwtttL 0 1i f. [hLitnLJfi!;,q Jfotlk p.w0 ... ~wp'Jwfj.iajb bpwt~ 
'ffr ULnW9ttLJ{!t ifttrnJ b'fl Ulf'']Jntfip[!t l).J'J bnLJfi ~ir[pwJfo jJsf 

wlf.htwfJLntJ bb 40%-wtms $npJiiitfrfifr 2 U[[hLJ.nLJP (11(tp $h~ 
bnt!/Jmwlbfrtn;[ bwfuwUfhu lbq_npws4_ht t)1 t/,i.u[f']wq.nLJfi hpwfl,~ 

'fl! w'Hhlflwb11LJ L WJ'I 'lbUfpttLJ wllti.utfrnq flnrfrs mfrmpnLJ 

bfJ Jfrblh. pwu-tf.wf''JiilctnLJL hpwbq.fr {wJutflqbll!' IJp~f'"l''l 
mfrmpJwL lf.pw Jwfuui/_wJ w[l(W['iL 0,1 f. [nLJnLJfJfr Jfrtfrlfrut~ 

phpfr_ pwfl,»_lte pwqwJWUftuut~nLJ bfl 1,94 ifnpJ.wftsn4_l b 

uutwLnLJ uUffrutwqnL9P UfLUpnLLwf(nLfJJttLfl[! mn~nuLbpttqr · 

'-lwp~ uhf qwqh~&~ UJWrnt&wqntp.Jmr.p: fipnzJwL Jbftn~ 
'IHwL LnLJLL ~. frLl np pL'J.t;wbnLp UUffrutw~n,sfr -'!wJwp, 

pwJB hp~(f"f''l mfrmpJwL I/_pw Jwfuui/.n'l W[~UI[f1L · pwbwq{! 

pwq_Jwll{wut~nLJ bL 1,38 q.npJLU~sni/_ h. umwunLJ JfJbl'I!Lbpfr 

Jhp_ q.mLI/_n'l ~wqbfrLfr U[WpnLLw~nL{JJnLL[! 1 U.zfuwmwL.f!l! ~!.#~ 

, mwphtfru wL.t;pwclbzm ~ nLzw'JpnLfJJnLb 'Jwpd.Lht wJL pw

~frb ,-- , np wnwLs !pnpJwtfrbfr lbqn.pwui/_wJ ~w{Jfr h. - !phflnt:P

utwthfrLnq l_bqn.[!w9t/_wJ ~wfJfr q.nLLwi/_npnLJf! tfrLfr Jfrwutb

•uw~t 

I U.l~"'l"< tn<ctn<JPfo ~wJwp 'fnpctw~fr!fl.hpp !.wfuwUfhu npnzn<J hfr lfus

Pfr -JU /!w!.wlffr f.Jn•zt.hpfr ~frJwf. qpw u"'frurw~n<sf.hpp Jfr . WJL Jbpn,nq · 

upnzhlnq (wqhlfr tw1_f. f 'thl'lwlf• JhPn'ln1.) • Unqnpwpu•p "'l~"'Ln< 0,1 

fl. _Ln<r'ln<JPfr ~wJwp ltwPfr u"'frurw~mof• f!11'1~wf.n<p l!wfiw~f 1\!"Jwp pll

qn<Lqnd ~ 1,94 'f"pdw~fr9~• ~w'l.hf•Lf! -1utU'fU('' 1 ,38t 



'-ln.:j>rwli~ tfhpnl}p: [J.Ju JbfJn'll! b.u Jwn.w1nd ~ qw{Jfr Jbt 

tju;Lt/_n;z uUffrmwqntg'itbp[! npnzhtnL t;w.Jwpt 

lf b fJ n 'If' ~ n L p 1 n L 'i.J 'it wJfl t, np uUffrurwqttLoLbpf! 

fu/rut wlltwznt t;bm . mw.pwg'ilhtfru, w'bt.wmt/_nLJ t wJn'i.lftwq• 

IJ.Jnbfrwi[Jr wLtwmntU[! mhqft t ntLhLntJ WJU wJft'ILhpfr oC.w

.. nwgJwL zfurp,;fnl, npn'bp qlJhLUJUJJpflp b. UIUII(Uif'Wlf..pLfo db.nt/_ ' 

JurLtaJ h.'i.J UIJ[ptnwqntgfr f!UI'lW'f('NLfJJwfl uht, [!UUI {bmb.JWL 

· ~. 

nbwqgfrwJfr· . 

R--CONH2+NaOH _. R C00Na+NH3 

~EJ1r .;,Jr1 t,.}nL u..rf,'l.wflfil1r li.Jn'bf>'"~ 
'bwurrf>n'._J "''l 

fiz. Jbt) .pwLwqntfJJwup wJn'il{rwft ~ wLtwurqn_LJ LwfL 

UU[pmwqnLg'ilbpfr wJpbwJfru fuupfo .pwJ.pwJJwL 'lfi'"BbunLJt 

lJ.JuUffruntf., ~wjJl! nulbq wlftwtfowqwL .!frtw.f_wjpnuf bn.wg'ilh-

Lfru, WUfWLnt/ntJ I; wJnL{rwq, bpw .pw1twq[! qwfuqwJ I; qwfJfo 

J hp_ . u U[ fom w qn tg'it hp fr 'If w p n ihw q ntfJ J n tb fr 9' t/Jn paL w qwL n pbL 

q.mflt/_wt) t. ph w'itp_wmtf.wa wun'itftwqfr np .pw'ilwq'i.J ~ ~.w.!w

II(UIUJUJUjrtwfJnLU qwfJp Jb£ qmflqnq UUfpU1Ul~t1L9bbpp II[UI('NL

UUJqntfJJWb[!l · 

· [} w (1 p b.p U. w U[ wp w m n L I' wt lJ'lfpmw~mobbpft 

npnzJwL uwp.pf! ( •'ilft. 13) ~w'lJt/_w.t t qnl"l'lwiJ.nJwohfr!J 

(1) qwu 500 tltmwpnflntfJJwh ftlnpwt;wurwq UJU{wqb ftnfpwJfrs 

bpqwp pqnt/_ 100 tft.w'itno pnpJwL ftnfpwJfro (2), 50 ud bp

ftwpntfJJwJp ~ftpftfufr uwn.Lwp~Lfro (3), iOO lit mwpn'lnt

fiiJwJp f!L'In'Lftz. qtr£pwJfr9 (4), dwq.w'pfrg (5), u1'lJw~fo9 (6), 
J{rwgLn'l fun'lntf.wqfrbpfto b. bpqnt zurwmfrt/.Lbpfrg, npn'bg tf.pw 

un'innwdl/_nLJ bU UIU[WqJW Jwuhp[!, urfrurpJwL U~f1/!P9• 10 dl
wLno U[pllfbmfoo, 25 u1-w1tng liuifftl q[w'itfoo b. uJJpwqw'i.J 

{JfJt/_ft tntttn~JfJI! z.w.frbtnt -;wJwp 50 U[-wuns pJnLpbmfts• 

fl. b w I[ m Jr t/_ 'iJ h l'· NaOH-fr 40% -w&notmt)mJfJ, BaCb-fo 
10% -wuno tntttntJfJ, H2S04-F 0,025 &. 1nt.tntJfJ, NaOH-/r 
0,025 & L"'t)"'Jp; fr'iJqfrltwurnp, np[' ftwquqwJ ~ JbfJfLh'iJ 4utp

Jf!pfr 0,026%-w'iJno Ull[pptnUijp'iJ £NU}NLJ{Jp U JbfJp£h# lfw
UfnLJLnp 0,013%-w'iing £NL.tmJfJfr {wqwuwp Jwtf.wtflbpfr fuwn

f.J mp qfr 9 1 
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fl p n 2 J w t J h p n '1 fr ~ w t t;bmU.JwlfJ ~· lJn[pf:UJP . Jbt. 

(2) toflnul bL 10 dt ~wp (rshhtnt/. l>.wqwpnq_), 10 dt NaOH-/t 
40% -w'bng lnu)ntj{J, b. 10 Jl BaCb-fr 10 %-wflng LnuhLJP 

( .jrptfrpwq.n1wgntJ[! ftwYifuhtnL -':wJwp )t UhqJw~thf'l! (6) tput

ftntJ h'bt 9-n1npzwq.nJw9foJ.t1d £"Lf'f! mwj!wgLnd hfl JfrY~z.u 
hn.wlf!' .f!rw1frL q.ntnr;zfrLhf'l! pwg H {Jntz~'nLJ ftn£pwJnLJ (2) 
hqwtt t;bqnhqp Jbt1 npur.''Z 

Lp·wup ft1wuntJ bU wJn

bfrwfte b. wju {JnpntJ [!U· 

'lntflpl qn[pwjp . ( 4) Jby, 

npmhqtst/_w.t t 25 dt ttttl!J

puiqw'b {J{Jt/./t 0,025 L n17-

Jwtw'bng L"'.tntj{Jt frnp·lL

J I! urknvf t NL'lP'l 8 l'DIIJ= 

frnpntJf! qbptw'bw[NL UfU..· 

t;pu l!'it.'lnt'bfrt. lfntfiWJnLJ ~>

'lw.t -;b'ln~lfl! jJnpntJ f,J, 

NaOH-/r .0,025 ftnpJwtw

'iln_o lnu}nttfJnt/. lt npnzn••f 

qwJJ.il{_wtt tt.),Jp'¥qw'i.J {J{J•ffr 

J /trJ.fil/t mp b p fr pw 'b w ft I! t 
UM.pwftwu PPt/.fr Jf>tfr

Lfrurpbpfr {Jfot/_[! pwqJuHlfWLtl
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FwnuwJfo JwlthphufrJ,., lannLJ 'bntJ'L -G.zmnLfJJwJp h. Jbq JwJ-:

t/_w i!flfJws.pntJ l"f'ws1wtJ lllfwsJwL · U(UJ{wpwLnLJ 102-
1050C-nLJ t 

U.!'bnt-':huru PJ"LJ!Uf! -':wLnLJ bfi- ll(w->wpwLfrs IL Ut~~hs
tntJ {.pufiqwmnpntJ, 9npwsnuFe IL ftznntJ[! qhu JwJl! Jhq 

qpftLn,J b'b f[znntJLbpfr Jfop_IL 0,001 q-fos n;_ wtfhfi mwpph

pntfJJntL umwLw[nt {wJww ·9npwLLU["L9 -':bmn l"f' JLw9"f''ll! 

nL!JbfinLJ { '1-b'l'bw-'bwp'bp_wq.ntJU bpw'bq.t flnpwsnLJ {! unqnpw

pWp wqwpmqnLJ t 1,2-2 d f!LfJws.pntJt 

9np 'LJntfJp UfwpnLfl~qntfJJn~'L[! (x) npnznul Mt 'bnLJ'b 
pwuwd.knq. 

~wzt)_wr~WJ~f. tfbpnq: 9np ~ 'bJntfJ/' UfwpntuwqntfJJnL'bf! 

(x) {wzqbl"L -':wJwp oq.mw'fnpt)n,J h'b .t;bmlt.Jwl umw'b'J-wpm 

pwuwJ.!t.e. 

npmb'q 4,9-e' .t;wumwmm'L q.np.Jwlt}s { (4,8-p tftnfuwph'b, 

100 Jl ftwfJiiLJ J"'-'ll! '1-f'tJJJLbpnq npnzhtfou ), . 

/K.-'L ftwfJp Jhp_ hqwt) J"''lP UfWpniLwqntfJJnt'Lp, 

D20n/~0 -L qwfJfo fuurnLfJJntfl[! wphnJhurpfo wumfo-G.wfl

bbpnt/_, 20°f 4°C lhpJwumfo-G.wflntJ, 

0,5-[! -':wuurwmnLu _JhbntfJJmL t' 
1.wzqwpqw1fot JhfJ"'l-""- umw9 t/_wt) _ f[wfJfi l"f' JLws"l''IP 

mnqnuiuJpfl UfW{'fiLfiwqntfJJnLfl(! qznw'Jpfl JbfJn'J-nq umwo

qwt}fi9 qwpnq t -rnw.pphpqhl ± 0,3 %-nqt . 

Ni~rw~wrd~r &umwqwJlalibrnt)_ 2_nrwsdwli tihpnq: fl'L[fipw

ftwpJfip -G.wnwq.wJfJ'bbpf! 0;760-fio Jp'L;_!t. 500 &d wlfo.P/t hpq~
f'"'-fJJnL'L ntflbsnq w'bmhuwbhlft {[hftwpwJw'f'Lfiuwq,w'L &w

nwq.wtfJnd {t />'L[fipwqwpJftp blunwq.wJfJubpl! p_hpJwJfi'b &w

nw'fwJfJ'bhp hL, npnu.p ntJhq ltLw'b.t/_nLJ h'b P.f'ft9t U'b'b.'l-wJ{Jhpp

Lbpft qpw l!uft'Lhtnlf., 'bpw'L.p wpwq. mw.pwsflfi~J h'b l"'f''r! IL 

'f"L"f'lftws'Lnult flt'bb'bwln.f. wlft'l!/t JU hpqwpntfJJn i.'b., Jt'L!ppw

qwpJftp .-G.wnwqwJfJ'bhl'l! w'b-':wJwuhn .Ihwtf.wJpnLJ fiFntJL 
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b'b 9f'lf.nu!, npfo z'Lnp<foq fJwfw'LantJ h'b npnz funpn~fJJw'L 
qpw, {hurlt.UJpwp it. fun'LUJqntfJJnt'L(! 'f"l"f'lfow'Lnul { "l.. JfowJ'b 

Jwqhphufos, WJL~ ' 'bbppkfo zhpmhpfos, "f'L' Tl_lf"'LP"f'h'b UJ['lJi

lf-Ui9'bnLJ { ;_npwsntJ(! t flu!ppwqwpJfop b~nlUlf-WJfJLbpp umwa

Jw'iJ W'l_[!jfiL(' qwpnf[_ h'iJ t)~flWJh[ p'iJ!ppwqwpJpp bWTLWlf-WJfJ

Jw~ zflfwoJw'iJ [WJUfhp(! U lf1W(}JJJ91_wt) Jntq. Jhm _wqwqw'iJ 

uwlor.wfuLbpf!t 

U. Uf w {' w m n ~I' w it. { w p J w p w up u h pt f.'b!ppw-

qwpJfop &.wnUJq.wJfJL-hp wpd.wftnq 0 ,5-fos JpfJ;_lt. 1 ~t)_m ftw

pn~ntfJJwJp {[hJimpwftw'iJ , [LUJ Uf ( ftnfJwnnq) 1 zmwmfiq' [WJ _ 

Ufhpf! qwfubl"' -':wJwp, {JffJhqfoi!J qwJ. wuphumfos '1-bUffo 'bhppu 

[WJ'Lwan'l qn'Luul.!t. 'utwm1w'b'- p'b~pwqiupJpp -G.wnwq.w1fJ'blspfi 

9f'"'Jl! qw'bfuhtnL {wJwp ('Lq. 16), w'Lwtfomfiq qzhn[J 1 10 lft
w'Lns pjnt.puhp q . .wJ lfln.ppfiq Gh'ilwU(wqJ~ fJUJuhp, !f>folmpfr 

fJqfJf zhpmhp, 1 1It-wLn9 UffoUfbm, tpufoltwmnpt . 

n p n z J w 'b J b p {I '1/r q w 'b {bm!t.Jwl'b {t PJnL.pufr Jhp_ 

'fwpunLJ bu lffrturrfo fJqfJfia JwLp ftmpwmqwt} Jfi .pw'bfi 

znw'bwf['Lhp, WJLUfhu "l' 'bpw'b.p 

t)wt)qh'b .t;wmwq[!t PJnL.f!_Uf! l(znntJ · 

b'b, UfpUfhmfoa J.s'LnLJ 1 dt qwp Lt. 

W Jfl UfWU7 JW'iJ" J hp_ wnuf pfl[fip~
qwpJfip [WJUffr urwft; "f'l! qwfu

t/_ntJ { 10 ud {bnwi_npnLfJJw'L 

qpw: 5-6 rm.q {bmn f[wfJl! l"-

. pw1md t; PJnL.puf! {w'btnJ h'b, 

{.pufoltwwnpfi Jhp_ Ufwqhs'bntJ Lt. 

la~",,J, P.'lpfr it. ftw{Jfr -\hw {1 dt-l! 

qznntJ t 1,029 q) pjnt.pufi nL'bh_ 

9wt) qzfin1J.hpfi UIW('pbpnLfJJwJp 

l"f'wsndfos wn~p_ IL {bwn pw'Lw-

. J.knq npnznLJ h'b ftwfJfr ;_np 'bjnL-

P!!t 
lfwuuwjwqw'b w'bwtfo q_ 'b h p fo 

'1-hUf.pntJ . pJnL.pubpp t/tnfuwpb'b 

Olf-UIW'ffl('t)nLJ _hfl wumJp'iJh WJfi

UfPUf UflUmp-b'bbp, npn&snq t)wJ-

'Llj. HI. I>G~pwqwpJ~I' fiw· 
nwqwjpGhp mpnw~nq 

lrhlpnpwtw.l'"': 
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qntJ bfi Uf.UIUU7b('pq_ut9qwt} qutfJp zzbf'(!t Uut{uutU(bU Uf.Wi.np'S

bbf'fr tlbl Jms'im,tl bL !pfoturf'fo fJ'lfJP9 . nf'nzwl{fo, mpwJwq.ttfr 

znwLwqt fTJwmfr'Sp tfhy_wLnLtl bL 1 tft lfwlJ U. 'ffmul tlnrn 1,5 

tf hp.qut('IILfJjwL -\wmnL~ z_npw9JwfJ flhq Ufw-\wf'wbntJ, "f'P 

. Jfolnq wLf!L'f.t:wUJ zwf'Jqnttl ~ · rlwUfwqH[!t d-wUfwqbLfr9 

10 utf. -\hnnL Uf.W.t:wpwflp wtlpn'll bpqw['nLfJ.Jwtlp f[wfu.[wd- hfJ 

p fl!pf'w f[w f'tl.p,p (; ~ nw q.w JfJflh p w f'dwq n 'l ~l. hf[urpw f[ wL [LU J

Ufh['t "4wfJn4_ L94..wtt Uf.Wt;tfo'Sthf'l! riWU(WqhLp q['w zwprlqntJ 

hfJ t1 p d-w JPP9 :t; t.ii f[w nw I[ [!1 n pur b 'lP 9 lf-94.. nLtl bt wq mn t1 w m 

f[zhn.pfr 4_pwr GwpJtlwL rlwJwflwf[ f[wfJI! z_npwfmuf ~~ l!fr 

. tlwp'f wzfuwmwflpwJpL Jbf[ ~pn,tl z_np Jfrwanp'ff! npnzn,J ~ 

f[w.fJfo tlfr pwuft .t:wpJn'f' fJJn,zLhpmtll 

C L!pU1wupGp npn2nLli[! ljwra-p ub2_ 

U.uqnrp~f.wpptijt 1.. qhlip.qrnwuqnrpp.r.wppt}_p. nrnznui~: 
"4wfJp tlb'l C qfoUJwtlfoh! qutpnq ~ lPf.Jbl h{'qnt J.lw{ wuqn['

p/fftwfJfJ.[p - U. 'fHpr1f'nwuf[n.ppfr1JwfJ{J4_p · J.U.nq i 

lf b {J n 'f p ~ n L fJ J _n t fJ I! .t;bU7UJWlfJ ~~ /J.uqn['ppflwfJfJntfl 

npnzqnttl ~ qutfJf! (f[uttl qutfJp zfoflnLqf!) 2,6-'fp[l[np!pbfln[pfl- • 

'fn!pbfln[p f[wui~~LJU1 H['qp lnu}nLJfJnq UlfUJ{'blfou, np[! wuf[np-:-_ 

pfrTiwfJfJntfl opufr'fwyflnttl ~ 'ffrwuqn('ppflwfJfJ4_p, foul[ pfl.pp 

qb{'wqwpq.flqblnq wflq.niflwflnul ,;, 

'J.H p'fpnw uf[n ppftflw fJfJnLfl 2,6 - 'ff'lll n p!pbfl !'lPfi'fn.phtn Lfr Ln '"' 

dntJfJnq lP 9pup'fwflmtl U. f[wfl.p tlb'l f[wpnq ~ nf'nzqbr WJfl 

- w,;lfnf'pftfiwfJfJqp opup'fw9flhtn~9 .t:bUJn, flfl! f[.wUJut{'qntJ ~ 
f[wfJp q{!ut d-U.putP,{'ut<tpfl wrz'fblnql U.JuUfpunt[, Htlp~ff'Wtt
fl~q Jl~lfqwd- f[wfJl! flb(1qp ln~d-lltJfJnq ,;P"'Phlnq Jpflz_U. qw['"' 

'fwq.ntJfl hpwflq-[! 1 ~f'nznttl b'i.J: f[wfJfo tlhl bqwd- C '(frUJwJpflp 

[!fl 'f.t; wfln Lf' Uf w f' ntflut I[ ntfJ JnLft {!I 

fil'w['tl . f[wfJfr tlb'l unqnputpwf' PPl pwflwf[p 'fb.t;P'lf',;"'uqnp

pfrfiwfJfJnt quii 

r/.b['wqwflq.flqwd- H['qp .pwflwf[ntfJJwtlp ~l 'fWUJntJ hfl 

f[w{Jp Jbl b'lw.t uiuf[npppflwfJfJqp UfW{'ntflwl(nt{JJwfl Jwufofl 

wJfl .t:wzqnq, np 2,6-'fPlllnp!phflnLfrL'fn!phflnlfo 0,001 l'.tntd-DtJfJp · 

1 tft-l! .t;~JwUfwmwufuwfinLJ t ~uqri('ppf!wfJfJqp 0 1088 tfq-pfit 
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[}, Uf Ul f' Ul U7 n L [' Ul U .t; ~ {' J Ul f' U( fi [l fi i. J'l 100-150 .tft 
UJutpn'lnLfJJwfi 4 qirfiwJ.b. qn[pwfibf', 5 U. 8 utf Lirpwtlwq..tp 

2 WUfutqJut J.wq.w('Lhp, 4, 10, 25 U. 50 tft mw{'nqn<fJJ".ufi Ufp- . 

Uf b ur_fib ['' 5 tf t -wfl n9 J fof[ f'nUf" Ul bm' q P"Uf Uf" b {'q nL Ul Uf Ul f'lU m 

.t.ttlpwlf'wJflp U. . w.tfuwfJp'n, q.wq_p u,;,w9tlwfi .t:wtlw;- nhmpfih 

fun'ln4_wf[nq U. WUf.WlfJw ttwJf'UIU(utflwf[nq q.wq_l! Lntd-nLJP 

,} U79thl nt .t; wJ LU f'' 2 PJ ntph mfi b [' zur Ul m pt[fi bf' nq 0,01 r. l nL

d-nLJfJflhpp .t:wJwf', !pfolmpp fJnt'lfJt 

fl. b w f[ m p q fib f'• b['qwfJp 'Un,LfPP'f• tfdtlpwf[wfl > fJfJ.j_fr 

10 % -wfln9 . ln,i}n,Jf! ( d-d-tlpiu'lf'w.d-fip wfilwmuwfi .t:wJwf' ), 

tlwf'tlwf'p f[mnpflbf' (wttfuw[JfJntfi wfllwmhtn' .t:wtlwp), pw

gwfuw[JfJ4_wf[wfi qwU{wf'p 10 % -wfin9 l.n,t}n,jp_, fJpfJLP.lfut_PPtlfr 

-\wq.h9wt} LnLd-ntJfJ, fiwmf'pnttlp nnf'fr'fp -\wq.b9wt} (rnd-nLJfJ, 

- 2,6-'ffolllnf'!phtnlpfl'fn!phfmlfo 0,01 f. tntd-ntJfJ, lfnf'p . w'lfr 

0,01 & Lntd-nLJfJ, qw[pnttlp UfhpJwfiq.wfiwmfr 0,01 f. lntd-rrtifJ, 

- fJf'fJLP.lfwfJ{Jqp 0,01 f. LntttntJfJI . ' 

· U.flwlP'lP9 wnwl nf'nznttl bt 2,6-'fp[l[np!phfinlpfJ'fn!phfintfr 

mpmf'L" Sbfuflpf[wf[wfi f[zhnpnr[ f[znnLJ hfi 0,29-0,30 q 
_2,6 -'fpp[rt['!pbflnlpfl'fn!phtnl (Hpf[), lntd-ntJ tlbl[ LPmf'iufl·n9 · 

zw•foh f[nlpw Jfr Jht L94.. wd- fJnpurd- lf1.nLtl1 {ntd-ntJflf! fJwtfrw-\w

f''n~J hfr Jfr .pwfip wfi7-wJ _ U. !pfrLUJf'nLJ JnLq. WUfWIJJw wfinfJp 

tlhP.t 

U.J'f flhpf[frs Uflliinpwumwt} 10 tft tnLd-nLJfJl! h. [JpfJ.fitlfw

f!fJqwf[wfr fiwUJpfrnLtlfr z.hq_np w·'lfr 5 tfl -\wq.h9wd- · ln~d-nLJfJl! 
tlfrf(pnpJnL[1hmfo9 mpurpntJ bt lf~f'fr wqfr ( l.pf[wfJfr U. wtln-

'i.tfmulfr unLLfPwut (FeS04(NH4 ) 2S04.6H20) 0,01 6 LnLd-nLJf.Jm{t 

{;,,}~LJfJl! -\i.upf[wqn[' ~ mfomph[ w,)-_[uw[J{Jnt q.wq_p -\nuwfi- . 

. pn~tl Jpflzu .t;bqnLqp d-qnurw-'fb'lfiw.qntU q.n~Jflp uurw9nLJ(!I 

lfnpfr w'lfo .lntd-nLJ{Jfr · mfrurp[! . npnzntJ hfi -\bmujwl f[b{tUf• 

lfnpfr wi[_p 10 tft tntd-ntJfJpfi w4_htw9fin,J bfi f[nfl9hfimpfrl[ 

· ttUpwf[wfi fJfJq/t 3 f[wfJfrL U UJ/tmpntJ qw[pntJfr UfhpJwfiq.w

Lwmfr (KMn04} 0,01 G. ln,ttn,Jflnq, tlpflz_U. fJnLJL qwp'fwq.nLJL 

lff1 tfi LU q n f' n LJ(! 1 

fTJhf'Jwfttjwflwinfr tntd-nLJP/t ;,pmpf! · n'pnzqnLtl t fJpfJLP.lfw

PP4..fo 0,01 r. L'1Ld-n,1pn.[t fil'f'fJLP.IfwPfJ4..r 10 tCi ln'ttfJ'JfiJfru 

wr[_htui9fin,J b.fi 0,5 tft d-d-t(pwf[wfi fJfJnL (1 d-w4_iul 'l.nLp+1 
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.twqw{ ftnLobLmttfr~ J,)Jpw~wL {JfJnL) lL mfrwpnLJ JfLL_iL' {JnLJ[ 
. . . 

qwp'[-wqnLJU qnLLwqnpJwu .t:w!wu.f_blf!' fl'p{JL2_~w{J{Jqfo tnL-

JnLJfJI! Lwfuwutbu mw./2woLnLJ bL JfrLi_LL 70°C: 

th(T~p 0,001 L f11LJntJ{Jfr mfrmpfr nuztznvlf! (x) 'fUIUntJ H 
.t:bmUJW[ pwLw.llLm{. 

AC 
X=--

8 
npmbtz A-L' UfbpJwL.qwLwmfr tUJU pwLw~L t, np JwfuuqnLJ 

t ·1 0 tf l lf npfr wtzf' mfrmpJ wu tf.ttw, tft, 
C-u' lfnpp ~'lfo · pwLw~f!, npf! JwfuuqnLJ ~- 10 dt 

Lbp~p £nLJI1LJ{Jfo mfompJwL <[pw, lft, 
B-L' tl(bpJwLqwLwmfr 0,01 li [11LJnLJ{Jfr pwLwf[{! , 

npf! Jwfuu.[nLJ t 10 lft {JpfJLy_~w{J{J.f_fr mfrmpJwL qpw, tf1: 
Uu~nppf•Lw{J{Jqf• lL '1-Hfr'f-pnwtiftnppf•uw{J{J!/_fr UfwpnLLw

~nLfJJwb n p n 2 J w L J b {J n '1-P ~ w L L;bmb.JwlL tt 

Uu~nppfoLw{J{J.f_p U[wpn,LLwf[nLfJJwL npn-

l n L J f!t 100-150 lft mwpntznL{1jwL ~nLw.llL l[n[pWJP Jh2 

50 dt ~w{JfrL wtf:btwoLn,J hL {Jp{JLp_~wflflqfo 4 lft .t:wqb9 wJ 

[11LJnLJ{J 1 {Jwtftw.t:wpnLJ bL, w.f_btwoLnLJ LwmppnLJfr f!L11f'fr'l-fi 

10 lft .t:wqhowJ tnLJnLJfJ,. Lnpfoo [Jwtftw.t:wpnLJ LL !pf•tmpnLJ, 

3lfrtmpwmfoo (zfd>n,~foo) UfpU[hmn.f_ .f_bpoLn,J bL 25 tft, LoLn,J 

100 tl[ miupntz11LfJJwL f[nLw.llL ~n[pwJfr Jb1_ lL mpmpnLJ Jp~pn-;. 
UfpU[hmfro' 2,6-'1-frf!Lnp!pbLntfoL'I-nfPhfintfr 0,001 li ln,JnLJfJn{, · 

tlftLL_iL lfwJnLU bp~Lwq.nLJU q.nLuwqnpJwu .t:wJmLlf.htl!• npf! JLn,J 

t 30 ~r~: SfompJwL qpw Jwfuu_.f_wJ 2,6-'[-pf!Lnp!pbLntfrL'I-n!fh

Lntfr [nLJnLJfJp Jfotfrtpmpbpp pwLw~l! pwtztlLUU[WUl~nLJ bL 2,4., . 

nq ( .f_hpo.f_wJ ~w{Jfr LnupwoJwL wumfoC.wL) LL umwLnLJ 2,6 _ 

'1-frf!Lnp!phLntfrL'I-n:f>bLntfr tnLJnLJfJP wjL pwLw~l!' npf! .t:wJw
UfLUmwufuwLntJ t f[w{Jft 50 dt-ftLt 

1 l ~I,U{Jft .t:'!IJwp · JwfuuqntJ t 20 wLqwJ w.f_htft zwm 

Lhp~t flJwLwtm[, np 2,6-'1-ftf!tnf'!pbLntfoL'I-n!phftnLfr 0,001 · li 
[nLJnLj{Jp 1 ift-l! .t:wJwU[wmwufrtwunLJ t wu~npppflw{JfJ.f_fr 

0.,088 tfq-foL, L;wz.f_nLJ hL 1 l ~wpfo Jht. htzwJ Lpw pwLw~ 

~i! (xJ. 

x= a.2,4.20.0,088 =4,224a, 
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nrt'm_btz a-L 2,6-'1-frf!L"frfPbLntfrL'I-;,:pbLnlfo 0,001 C [11tJn,J{Jft 

.[!wflw~L t tft: _ 
·~bfi~'1rntuu~nrp p Gwpp~p iqWi'JHiitu4ntt,.Jtuii nrnzmd~. 
i00-150 tft-wLno ~n[pwJnd 50 tft lrwfJI! fuwnLnLJ bL 

fJp{JLp_qw{JFJ.f_fr .t:wqhow.t [nLJI1LJfJfr, Lwmpfo11LJp .[2[11f'p'f-fo 10 dt 
.t:utq-bow.t [11LJnLJfJfr .t:bm, U!LnL'':-hmlL ~n[pwJfr Jby_ fop_boLnLJ 

bL ilJUfwftJw funtznqwqfr Juij[if!, tipn.f_ lffoUJfo uiilJw[iwmfoo pw9 

bL flntzLntJ MJpwy_pwJfrL w!LUffrufr wpwqnLfJJwJp, npufbuq_fr 

~wphtfr tfrLfo .t:wz.f_bl .t:htznL~P9 wL2_wm.f_n'l l-hS-fr Uf'lUflwq-

'ilbpf! (L~. 17 ): , 

U JJ pwy_pwJfrLI! pwo bt {Jntz'itn,J 5 rnUJ. inb.u'l_ntfJ JWJ p, 

npfro .;binn fr111tzn~wq[! .t:wLnLJ bL LL .t:htz"L~f! :Pfrtmp11LJ:' 

.'bfrtmpWU1f9 25 tft l9LnLJ bL Jp wjl - ~n[pwjp Jby_ , 11(1Lnbtzfo9 

JJJpwp_pwJfoLf! .t:bnwoLbtnL .t:;uJwp 'I-L11LJ bL Jp fut•ltznl[w~. 

qbpffrUu Jpw9qwJ t wJfuwfl{JnL qwq_p umwoJwfJ WU[LUpwmp 

.t:hmt ~uLJnLJfJfr Jfop_n.f_ wJfuwfdfrJnL q.wq{! wLe~woLnLJ hL wJft

.[2wU rfwtlwLw~, JfrLLLL. np rMJpwp_pwJi.Jfr .t:ntn{! w'il.t:hmwLwt 
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npUfhu qhpw':u~f'l. ~wpnrz t rtwnw.Jbf pwowfuwflfJqw~wL IJw

UfWfP tntrtnt.JfJnif_ f1Nif_wrt fl'lfJfo ft~nnpf!t 'lntpw.Jfo if_pw jJntiJ.fJl! 

Ufwt:btfoil, WJL l.Ufhln.p f uL:w'ilwt . 

[f r}J pW£f1Wr}'£p!J wqwlnt/_ h[NL!J .t; hmnl w'iJwLf''l_[' zwpntfiW

ftntJ bfJ LntJL J.L.nif_, ftLl.ulbu wuftnnfoLwflfJqfo npnzJwt ,_LUf~ 

.pntJ, W.JL f utpmpntJ M1 2.,6_.:._'1-Pi!l"f'!phLnlftL'fn!pbfmlft 

0,001 fi [NLr}hLJfJNqt _, . 

SfompJwf, .t:b~nL.wL{!nif_ ulnwLntJ bb wu~rl.ppfo'/JwfJfJqfo L. 

'1b~fo'11'"wuf[nppfoLwfJfJif_fo f!L'1t:wLnip .pwLwftl!' bfJb ·wHpw~ 
rfbzm t npnzbl JNLf'Wj!Wbl.JNL[' fJlt/_p j!Wbtuf{f!> Ulll(W fJfJnt~ 

~\ Lbpfo [!Lrp~wLnLp nfwpn tLuJ~nLfJJnLf.Jp npnzbtnL9 ~hmn WllUJ

tfoL JbfJn~'1""- npnzntJ bL wuftnrpfoLwfJfJqfo !l(WpntLwftntPJnt

L[! lt Lpw .pwLwlll! t:wLbtn1_ bp.~nt fJfJntLhpfo Ll(tupraLw~nt

fJ JWL qmJwrfos, umwLntJ bL 11-H p'ff'NdiuftnftpftLwfJfJt/_ft pw

Lwqpt 

~lU.t-r ~U.'I.U.'l-flr!l lflJ.Ubl'r :Lr9.t•IJU.~U.t 
·~r~U.IJI! 

lswfJf: ~wmqntfJJntLL~pf! qwfuqwr} bfJ Lpw pw'lw'1f'Pl J~
uhpfo pf:Jftwf[wft ftwqJfoy h !pf.'l.foftcuqwL (ftnlnflf) tf_fol.wftfost 

£t;n,J pwzfuqwJ ptutzw'1!'/'l Jwuhpft JbJntfJJntLp . Ll(W.JJwLw·- . 

.; <[npntJ ~ .t;btzntqp !pftqfoqwltwL .t;wmqntfJJnlL[!t . . 

bpb pwqw'ff'Pl Jwuhpf! q.mLqntJ bt Jntbftnt[W.J/!..11 (ftwJ 

fonLwqwL) qfol.wqnLJ, WUfW .t:.biJ.ntq{! IJwJnLL t, JwuLfoliLbpf! . . 

l.bfJ LumntJ LntJLfouq bttfJwp JLwtnt fJ.hll(pntJt lf.~blfo 'Jbr} 

JuwLf:qhbpf! (1 &d-fio pwpJ.p), np~L9 ftwpbLf, t mbutbl 

tFftw.JL zwm nnfbtz fu,znpwoJwL '1b~pnLJ (tthftmpnLcuJfoL 

JwLpw'ffomwqnq) qwqJnhJ bL lfntnfo'1 tntJntJfJHpt lunznp. 

JwuLfoltLbpp (100 &11-J.s pwpJ.p) .t;b'lntqntJ q.mLqnttf bL ~wfu. 

4_wr} if_foC.wqntJ L. qwpntz hL Lpwufos .wpwq. wLlwurqhu 
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lJ w Pfo J ht J w uL fit Lh f' l! q.mLqn ,J L L b [' b,p J.ltb [' nq' J n l b-

qntlwJftL, pnLwftwL (1JwfJ1.twzwf!wpp b. w'lbf'p), ~"l"P'I-
( uUffomw~ntyLbp[!) b. ~wfutl wr} qfC.wqntJ ( .!"''ll' ) 1 

lJwfJjt pwl[wr;pfol. Jwu hpp :pfoqpqwqwL t[pC.wqp oq.mw-

gnpJnuf bL Lpw t/_bpwtlzwqtfwL dwJwLwftt Ub['qwutJw'£ Jp-

. 'rnsnq ('l-9 .t;wq. U{m/rnll{) wLtwmttLJ bL J""ll!· nt1mpw

yhLmpfo!pntq.p Jjtynontf_ (30-40 .t:wq. U{in/rnll{) LpwLfos wL
r.wmntJ bL u •l(/tmwftntgL hpf! b. J wuwJp ftumhyLnu! t l:fwfJp 

.t; wJ w {' oq.u1 w 'f" pJbl'"'- .t; w mnt~ !fh m f' b f' ~ w tth lP t um w _ 

·bwl qwfJfo zpC.ntq, "f'l! qntttfJ t Jn''lP9 L. uutfomwqnt!JLhpfo JH 

Jwufoot lJwflfo !pfoq}qwqwL t/_foC.wfJl! wq'fnLJ t Lwb. qwfJfo 

mw/!woJwL, Jw·qwplfJw L, UfWI[_hsJwL L. .t:wmqwll(bu ucu

nboJuJL UfW.JJwHhpfo f!LmpntfJ.JwL . qpuu · 

· IJu,fJfo wn.wLJ.foL ptui[W'ff'Pl Jwubpfo JbJntfJ.JnLL£1 qwpb[p t 

p~ntfJwqph[ t:bmlt.Jwl JfolpL mi{_Jw[Lhpnq. . 

Jt,. .. l' ~ .. · • 

flttL'f ' 

\Jwybp'b 
lJ.urnL•Iflu • • 

"w£1'uw2W~IUf' 
Unfnlrl' · . . . 

l!wuhfrqt'b,~f• JbJntfJJn<hf', 

&ti-n" 

0,15-0,20 
3000 
100-200 
15-20 
1.0- 1.5 
0,2-2,0 

I • 
!Jnlnfllf [ntr}lltJfJtbpi! pfol ftwJnL'ii H lt Zf12WUfWLnp U[WJ-

JwLhbpf! (opfohwft, Jfor.wtfwJrft n.hwfJofrwL, r.LpJwumfC.wL£1 

Lt. w Jl L} qt n ijtn fu htfu 1 111 b 'lP t ntLh L ntJ J u; u L ft qtb [I p fun 2 Nf1 w

sntJ, fouq npn ~ UfWliFwLLhpntJ' JwufJwtnnuf.t OpfoLwt,, ftfJl·

L"'9 cuLJft2.cu"itu .t;b:nn qwflfo Ullffomwqntsw.JfoL LJtiL{Jhpfo Jwu

LfoqLhp[! uftunul' bLfunznpwLwl ( wqpb '1~91_ ht); lf.Ju U[[lfl9bup 

wqhJI• wpwg I, ltwmtupt/_nLJ pwpJ.p r.bpJwumfo-AwftLbpntJ, 

. .t:wmqwtqbu, f,!'P pwpd.pwLntJ t ftwflfo t'1fl:/_ntfJJnLbf!t 4wf1fo 

Jb2 Ull(/tutwqntiJUijpL JwuftpqLhp{t cuumfo~wLwpwp JbJw

endp qwpnq t .t:w'rJqhsLbL Lpw tlwftwp'J.JwLpt 
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lf h- zw f'l! IIJ w 1tf wuu bp n u! J nul w q.u '1-foli u b f' £! u nt1u U[h u fun_ 

znpwUntJ bu, _ wn.W2_W!JUh[_m/_ [!U'l-")n,LU( tfpu;_u WU!nq wbuwUb[p 

JnL'[/r , qwfJfrtLhf' (IJwfJ£! bpqwp hn.w9 Ublfru ): '-lwf!uw z ~l!~fr 
[/Jfrqjtqwqwu i[fr &. wiJI! hpqwp rhuJwuwq Ufwt; Uf w ui[n<tf ~ -\wu-

'-lwfJfr [/Jfrqfrqwqwu i[fr C.wq.J! puntfJwq.pi[nLJl ~· upw fuuint_ 

fJJw.!p, ouunwfrq C.uznu/ni[, uwnhs.Jwu qhw~1_. /;[_bqwpw -<:w- ' 

'lnf''l-wftwuttLfJJwup , t.lwr}nt!Jfrftn<fJJw.J P• J wqhpb.mJfJw Jfru 

l w pi[wr}h <fJ J w up , p_h ptfw J fr u t; w w q n<fJ 1 ntUUh pn1_ { 2_h p.J wn 1uw-

. qhtfJJw.Jp, p_hptfw .t;w'lnf''lwfJwhntfJJwtfp nL fhptf.wuwfr C.w_uw

-<; :u '£11f''fw q wu nt{JjwJ p), OU[LN frqw qwu t; w m q n tfJ 1 n LUUhp n 1_: 

JuS fl Jt P. S fl )1'(, 

l.b'f_ntqfr fumntftJnLU wub["i[ t:wuqwunul bU 20°C-nu! t; b_ 

. 'f_!1tqfr uwuuwJf .t;wpwphpnt{JjnL'iif! "l w1_wuwp r}w1_wlf lf'P 

uwuuw1fru 4°C-nt.! , w.fufrupL' Lpw wmui[hlw-~tnLJU fumntfJJwU 
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\,~. 18, 4wl'l• 
w~pnJ'hmp: 

2_hpuwuwfrGw'inntl: f;f,'lntLI.f..wbr. I; fuwnt{JjntL[! 

uzwLwlfbl [_WLnpLbphL D U1wn.n1_ 'iJpw qnq

pfru uzhtn1.. ftw{Jfr b. 2Pr fhpuwuwfr-AwLp' D 
· 20°/4° C• U1L npnznttf hu• wl;pntfhmpn1_ 

{Lif · 18) : 

'-lwfJfr fumnLfJJnLUf! qwfui[w.t I; 'iJpw pw-

'f_LU'f,pfrl Jwuhpfr I.I{W[fmLwqmfJJm'iJfrs U. wju 

wi[blwsLh[_nL 'lhufpnLtf ( pwswitnt{Jjwtl p ftw{J

LwJnL'l_f) fuwnt{JjnL'ii[! pwpdpwLn'c.t! /;t l.fwfJ

UwjNL'f_p fuwnLfJJirLL[! ,Pnpp I; 2PP fumn ~

fiJJntufrs ( .Ifr2frL -<:wzt/_ni[ 0 ,920} L. .t;hmhw

Ufhu, qwfJf j!1LI£LUJbntfJJnLL[! pwpdpwLwtfru 

Lpw fuwnLfJJnLbf! 1/tnppwUnttf 1;. opfr.Lwq uh

pfr fuwmfJJni.Lp ':wt/_wu~p I; 1,015 (u UNLJ

Lfru.ft swJp)t 5-p'f W'f_JNLULUqntJ php~w.} I; 

qw{Jp fuwnL{JJnLU[! ftwfuqwr} J!1L_'£p UfLUf1!1L-

u. 'f Jn L U U1 ~ 11 

ziwpuLf• ,,.,_ lt•ufJf Juurn<.- d ovt•"lf ..,.u. - '1-flp [u..,nL-
pn<.'l.w~nL- f/JnL'l.f!. pnL'l.tu~nL ;_ Pr'-"-t!• 
f/JnLhf!. "' ~QOj40C-nul f/Jni..'l.(!_ , % :tiiO,f40C -nLJ 

0,025 I ,0.3 t G,O I ,027 
1,0 I , 033 .7 ,0 1, 026 
2,0 I ,032 8;0 I ,025 
3 ,0·. 1,030,'; 9 ,0 I ,024 
4 ,0 1,029 10,0 1,023 
5 ,0 I ,028 

~wqwwofwJJ' lf'f~LnLU qwfJfr Jumnt{JjnL'iJf! t/111/ui[nu! 1;, 
qwfui[wJ upw pLU'f_Wf1[1!1L{Jj!1LUf9' UrqfwwqnL9~JfL LJmfJhpni[ 

-<:wpntum wn.wp}L q{Jhpfr lfwtf, fumn•fJJnt'iJf! t;wuLntt! I; 1 ,040-fr: 

bnp 4{Ji[w.t ftwfJfr fuwnt{JjntLf! tpnpp-frL;_ 9wJp I; (0 ,001 _:. 

0,0015) 2-:-3 d tfuwawJ qw{Jf: fuwntfiJJntLfra· 'fLU UfWJ:TwLw

i[npi[wJ I; Ul[lwhni[, np qw[JuwjnL'l£! tfwuwt!p '> h'f_ r1Lft t/_f$.w_ 

It fro wfryu fllU ~ ulf·L '1 tf_fd:'w It,, ' fr'n l ''l [; u f., LU It Lp w Ln~f, n [' It LU

Pfro ~ h;,_wLnLtf hL oq.f PZwfrJtLhl'l! ' 

8ntrzwqnLpf[-qw{Jfr JuwnL{JJnLbf! ifr </•nfut/_nttf 'iJntJLfuq hp

ljwp cfwJwLwq Ufw~hlfuz 

. 'lw{J[! 2_pnt/_ unupwyubtfu , Lpw fuwnLfJJnLUf! "'"f!f'WLnLU I; 
unmwt/_npwU[hu 0,003 -.nt/_ ( wt/_b[w9t/_w~ 2_[1p jNLpwpw'iJl.JnLp 

10% -fr 'lfruwa )z .f!u:Lfr np 'iJnp.Jwl qw{Jfr fownLPJwb wwww-

. bntt!Lhpf JwJ[fLUJfL uw':tf.wqLhpft ufrlu h'f_wr} mwpphpntfJJnL

f.,{! ':wtfht!wwwpwp qtnpp ~ (t!nwwt/_npwU[hu 0 ,005), . WU[LU · 

f!ULN fuwmfJJwL JHnLfJJwL qurphtfr. I; .Ifru;_h 15% -fr &.2urnL

fJJwJp npnzht qwpft wt/_htwstf_w~ lPP pwuwftf! , Lntt'i.ifult bpb 

qwfJI! tfpL;_h Lnupwsn'LUf! nLLh!Jbl I; wtfb'iiwtfbr} fumnt{JjnLiJ t 

"Ul PI! ' np fr Ju wnL{J j!1 LL t! "'11Pf1 I; 1 ,027- rs' ftwpbtfr ~ ~ LU J LU [1 b l 

ppnt/_ Lnupwat/_wr} , ':wmqwU[bu Ulj'iJ '1-hUfpmtl, bfJb Uljb 

uwwotf_wd- I; tlfr .pwLfi 1[1111/._hpfro ( ':wtf_m~ ni[fr)· 

IJw{Jf UWUbwqp ubpq_WU1!1ltff! ( ,Pn.pp fumnLfJJnL'iJ !1Lfth!JN'£ 

. JNL'f_p t;bn.wgndf!) ftw.J J!1Lf£Ul'l_l11[1q qur{Jnt/_ LnupUI!JNLUf! 

pwpdpwsunLtf I; fumn<{Jjn Lbf! , opfrLwq uhpqwmw.t qw{Jfr fuwnL 

PJnLLf! ~wuLnLJ ~ 1 ,032-1 ,034-fr: 
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llfrwJwJw'itw~ ~wmwpqnq ~w{Jfr JwuLwqp uhpqwmJwu 

L. Lpw t[pw rrfo wtfbtwsJw'u qbU[pnui, fuwn'il'ntf7''1P fumnLfJJnLL[! 

lP t/'"ful/_ntJ, npfr t;bmL.w'ill!nq fumntfJJw& 'itnpJwl ,JhJnLfJJrtLLf! 

qhn.Llu w'uwpLUtn ~LUPfr hpwzfufop lf l{_wJwpqntJt 

UUlfiiSrlt ~\,\;111'\f b4. UU.I~b!llfll.\, lJbS . 

lfh't.t'lwfJ w qw£ IL pn<UiJJ~IuL . apq.;.ui,fr'l.JLbpfr J;Jnwt/_wd.pbbpfr 

nfrtLhrnLJ L"L<}qwt} ftJnL{Jhpfo Jnlh~nLt'ilhpf! li. pnHhpf! Jl!z~ 
m w ftw L ( p'pn nt'il JwL) z w pc/J wL /{ b "!b.wL pn<[ ~LzttLJ . /;fJ q.n i'

c} UJ Iff' ttLJ UJ J'iJ nftlLbp" UJ UJ U1 h l''' 't/_pw J n f'" It !J J "l \ ~j pw'ilp 

q.tnft{nul h1: IJ,Jlf C.LznLJ[! ftnl'fiiLj t ouJnmrq C.LzntJ1 4fouw

PLUtflu/itsp~ pwrzwufJnJ/.. puufwL<[UIJ L. muipp.bp ouJnmH {.[!L

zntJ 'nt'ilhon'l bp~nL t;b'lnc~Lhpp ;,f,JwL rJwJwLw~ Jb.} OU- . 

· Jtrmfo.ft C.'uznul ntflh!J"'l .t;hrzndtfr •fnlbljnLLf'/;p[! h. jmLHpf! p".u. 
rzwf,pfo Jfolml Pwtf!wLgntJ bL tftnpp ou:fntnM 6uzntJ ntLbon;z 

.t;brznt~fr t.Fbt, npfr J;bmL.wf1.pnq bpftnt <:hqnL~ftbpntJ Ia C.Lznc-
J [! t; w1_ w.uwpq ntJ b . · -· 

4 w{JL LU q.h rzJ.irLJ q.n Jill ~n 'l b. op 'fLU L frrzJ" "J"LU .r; brz fTL~fJb pft 

.t;bm (wpJwL, wt['zfr L. WJL) z<fo{n'l ltLUfJJr ouJnwft¥ ~LznLJf! frp 

Jh,}nLfJJwJp ttihm.p t Jnm tft'ilfr Of1'fwLf"tt!fr LUfJUIIt ouJn~f~ft 
c.t1J w'uf!, 

4wflfr ouJnwfoft i:f,zrnJl! Uf.WJifw'iJLUqnp{n 1J t Lpw ,Jbi. 

q.tnLqnrz ilnlb~n<[Hpft L. JtnLLh(tfr .pwLLU~n1_t OuJnmJtll G.LzJLU'iJ . 

Jbc}ni_f!JwL qpw wrl'lntJ hL JnlL~nLlwJfr'it h. fonLwftwL 1/_foG.w

~nLJ q.mLij_nrz wrzhp[! h. ~wpLwzw.pWpf!t Brnrzl! L. UU[ptnwfrns

Lbp I! 'iJ p w t[p LU 1. b'iJ w '1.'1" uf t /! wfl p np ~ w fifo ouJ n w H C.[!L-.. 

zntJf! pwl/_w~LU'iJ ftwJfiLfl t ( JnLnWJ/_npwU[hu 6,6 Jp&), fTLUlnf 

qtufiLwzw.pwpp b. wrzbpp Uf.w["ntflw~nt{JjwL Jfoll.t U[hln.f! t '1"

JfiLf/Jnt'il nttb'bw nf1"2w·qfr ftwpJt/_wtfntf1JntL: 4wf1p Jby_ ~wrzh
f'f w{h[wgnLJf! unqn:pwp.LUp ntrzb~sqntJ t l(w{J'bwzw.pi;Upp 

Uf. wp fiL'iJW" ntfJ Jill L q, n.ppw s·n cJ nq b. liuift wnutljf!: 

4bt'1.;up opq.w'itftq_JntJ l!Lflwonrz !fopqfrntnq.frwf[wft Uff'"

JJ'buLhpi! /{LUJbJwmwpwp lfwJnt'il hL : "UpLU .t;hrzm~Lhpfr ou

JnutH C.Lzn<J[! 1./t ~LUpnq_ tflnfuifht wnwLs wJ'I Uff'"9buLbpf! 

fuwf:'mb[nt, ntumfo, p'bwf(w~ t,. np wnwLA.flL ~.nt/.hpfo ~w{Jf 
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ouJnmfr~ &'ilznt.!Lhp[! ftrtLJhU[hu ;_U[hmp t Jhtt ;_w'q,t[_ u7wp

phpqh'il Jtrrwrfrs t {jbftqwftfo opqwftftq_Jnul f!LfJwsmz !fofrqfrntn

q.frw~w'il Uff't19hu'ilbpf b. ~wflfr otiJnurft~ C.T.tzuwh Jfry_L. q,,.. ,:i 

q.nJnL{JJnL'il ttL'ilfr, ntumfr qw{Jf' ouunmft~ C.'ilzJwL Jh&nt{Jjwft 

npnzntJf! Jf;c} flzw'iJw~nL{/jnt'fr rtL'iJfo- qh'iJ'fwftnt Wnfl'f_f_W~Wfl 

•[f&w~l! .npnzhtnL ..;wJwpt 

{n~c&mjpfo ouJnmM &'ilzntJf! ~w-UftfwJ t uwnhoJui'iJ y_hp. 

Jwump~w!tfr /{hm. nppwft zwm Jn·th~nt['ilhp f.t pnftflhp ~w'iJ 

Lntdn<JfJnd, w 1'ilpwi.J pwpJ.p t ouJnmjrq "$i'ilznLJf! L., /{w

ftwnw~l!• ywdp t uw;•bsJwft p_hpJwumf.-Aw'il[!t 

~nLdfiLJ{JntJ q.mflqnrz Jnthlfnt[hh['p U pn'iJt.Jhpp zwpcfntJ[! 

fuw'il'fi.upnu! t ~•pw PJ"Lf'hrzwsJiuftf!, nwmfo Jht} {J.{nq Jnlh

~ nLl 'iJh (' ft U. fr nH bp fr 'lh LLf.f!" tJ Uf. hmp t wq blfr nLJhrz uw nhs 'ilht 

tnthntjfJf!, 'ilptu zwpJnuiL' 'fUJ'iJ'fw'lbs'ilht"'· b. uwnyfr PJ"Lf'h'l

Lbpfr wnwp_woJw'il l{'itwpwqnpnLf1JnLL umhq<th[nL /{u1Jwtt 1 

.i!pwJfo'it fl"td~<Jfl'ilhrft owlnmH b.LzntJf! JfrL;_lt 22,4 tfpli Jh,.. 

JwsLhtfru, uwnhgJw.f.t j_hpJwumfrC.w'itf! fl'itnt.J t 1 ,86°C-nqt 

l.lanL.wpwp, /;pp ~wpj, uwnbsJui'iJ l.bpJwttmJrb.w'bf! .t;w'.[w_ 

uwp t 0,55°C-fr, ouJnUtfr'~ b.'ilzntJf! J;w,[wuwp ~tfo'ilfo' 

22,4- 1,86 
x- 0,55, 

22,4: 0,55~ r.: 6 r 
X= =v t pfi: 

1,86 I 

U.nnrzt qbL'lwLnt ~wfJJt ouJntnpq . C.'ilzJwlt (~wJ uwnhg

Jwft 1(4mp) ftnrrJwl Jbrfn<fiJntLfts l:rzwt} H'ulfo .zhrzntJf! snLJ!J 

t Lfllu[pu, 11[' l(w{JfrL wtfbtws{wtf I; npb.t [ITL&htfo wrz ,,LUJ WJL 

bnuf':w9{wct t 21'""-' 

4nqfr 'ilnpJwl ~wflfr uwnhoJw'b fhpJw~mfr-AwLI! q.mLt/.nul 

t -0,54°-fos Jfttl.b. -0,58°C-p uw<:Jw'btbpnt.! ~LUJ JfolpL 

-:wzJ/..n</. f.JpLU Jbdntf1JnLltf! ~wq_JntJ ~ -0,55~C, l.wt[wflw~w~ . 

L np [W~UIWSPWJfr znwLntJ upq.w'iljtq_JntJ l!LfJLU!J"'l !pp·qfon-

. lnq.pwqLUL Uf.l'"Bbutbpfr tf.ntflnfun t fiJwL l{hmll.ui'ilpn<[, LUJ'l Jh

tfnt/1 JITL'b p n f'"l £Ill tfl nq U7 UJ mw'iJ'q ni.J t t ~w qoUt W 9 p w J p zf'!uH.fr 

- u~'lP."c,J L~ww{nt:f I; ~wfJfr uwnb9JwL thpJwumfr&LULp fti.h-
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!6 
'"'ttm 'ilur'Jrr1vmJb ~.IP/J' l t/'J1u iliJ1uftf1uhmJm 'lt/fmfh ,,. 

IJmf{/1uGqUbm 'l"'l'z'l,_ yptlmlmLqm ~l'f'J 1 lqp qJu -'iJIJ-,uTI; .. 
t ' ' 

-lu1Ji61U'fmJ' 4ilnu:, 41J1uLq':, · IJfm '{ fmprpull'liJ Ju.,.trtt/1' ,'l"'l' 
·tjrlfl7 'lmf{/1u•IJ461ufml' IJ4rm'lifL nr1/ntlu 'J'1Uf'(tnnyn 11:) 

. · :1'11' y{/miJ IJm'ltfJo 'yiJ1uL'I!r 'fl'lu'IIJ'lil iiHII 
_--'Jilh fmpmnmJmmln GifdlUf'l yiJmluJu .,.uJu •rlrmftJ,uhmJm 

'Ifm. lJm'I l'lluJu '{ '/lqtlmiJ il'I1uf{/1u1Jy61u-fmJI •'i'I'/17 Jtf'l 
·~Jmm il'J1.ufd1ubmJm 'Imrnu:,mmtlm mJ'I fm.,.n/m'r 6tfl';utjrl 

· tflr•uu7!r '7 Jmtn 'lmfpj1u6'1Ubm 4p1u 'Imf{/,utl'lmf mlnm 'l'll' 

'/f{mpm Lu6'f'Il.u if~'Im 17'1 'I1'Tmurm:r if'I'I'I61 il'TwL'f!r qtfq 

· t64tl'lflU 'Im'T,miJ 

, ·'rmJm:, f"'L'I Tfltfl' tfu'l'lhuilflul' '{ fm.,.n/m'T "''{ 'll'lutjr'l '1111 
·-J'I'l Lu.,.Ju"lnJu J'luiflrtqu flmrptlml' 'Im'TmJ.7JmJm~ tfJqurJ9l 

'lm"'Jm:, mJ'l mil (IJt/ rm'l'/11) il'JlUf{/1u~Jt/Dwfml' tf'T'uL'I( 

'l~UG-fltlUIILIINU41lJt ,.· .. , 

•/ p1tiiJmJifutjr 'lfm n'/lq'(6mtlnu'I .,.uJl iltJ 

·m? 7Jmq:,puJu 'illq'J'/1 'lm"Jm'lrl mu'l lqlutiu 1 if17,Jm'T rlpmld 

-'u'Im"Jrnu_JuLm:,mtlmiJ'Il'f 1flmtz 'l J'lu'lmJ-rl/mrl i1f7,•ufd7u'Jm7 

•mvJu11m:,mtiU77'171 1flm'T p7uiflnqv 1ulrf'lif7 L'lm7"1!t 'lfutz 

tp wJ'tf'&'!ml' 

-~"'~ ( o9oo·o -.,?'!.t/r GrJ-seao'oJ-.JllJO ,-or· o9 -.,?'!.iJJ' RrJ. 
•-Ql'Bll ~ p-,il,.tr,.mmmm i/Ju 'p-go t-OT • 9f 1 J'"~UJ'bm~ ,.u,.~m~ 
IJ{liJp J'l1uf{/1ur71' IJmftFu'Jm'TmlltluLm:,mJmry~l'f 1dm#J 

:il'ImrpJmlmLCfm ifJ'f'Irt.u1 lu if'TwLq:, 
ll_!f f1Utlmh'Jmn/ if'Jutlu •iinmp if1mb"b 4J'1~~1'Inmp 1Jtju1u~ rjt/f 

. •mGw'Tmmtflrtri 7Jm'I ~ J'lU'Jmuq:,. 'Lqmlrq.p m7:r ·'Imi'B"'lmum 

qJ'I'I'Iutf pu.,.fl f'l!' Lqmtlu •J'IJuf{/7U'Jm?mvJu1im:,mJmh1'f 

lf77uy.iJl / plu'Imt'l/' n!flrtrnfl'f'lmliYJ t'/Jg'JmmrfjnurfjuiJUJ' 111dtJ 
· Luf.6un'/l. ql"fpm f1Upfm '!'1 tl'fp Jpmnmp if'lutlu 1mg!Y ljJ'f'l 

·-mmrj;nurj; p1~'Iml' ~ lqr tflmlj61Jm'lu 7J1far 'r1u~Gunlju / 'Iil~tf ~ 
'!F myp 1u ''lwfit/m'Jdm~ -¥mGmlmum puil'lm1JUl'f:, 'Jm pf mifF mit 

yJmflmlm'Jdm'IJ pqU7'Tm 7u _ Byut_91Jmn'1ut 'lmfd1u'lm~mutluL 

-m:,mJ,IJ'I1'f Ju 'pu'JmJ'l / ~mptlupm'lmrfmln m~ ~~ J'1U'lmJ 

~vJmrl i1~7ufd-,~'Im~mvJuum~mJmh1'f mJ'!. 'n11'fpt/t/ ilf/mt, 
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·mfp}wiJmiJmutluLm:,mJml]glj '/flm'J j mur J'lwFpjlu'lmiJmutluL 

-m:;rmum'Jql'f ifJqLm '14fmd''lm!r fmpf1U7 {tlmnm.,.m:, 'Iiflm.,. 

-mf ifp}miJ .. fmptlfm} !nuJ6 '/lmpmf 'lmnJnmmmlnmJim:, Tf fm]t 

-Bmmn .,.uii'ImTfmq:, IJmpJFm 1flml?. :(puJq{jj ·n} ll'l1ufp]:ubmJm 

IJmpptlmlmLqm iftl'f'F!.uif '{ J11u'lmtlflutjr p1uJu UIJil 'pui!'ImlJUl 

-q:, ('JmpGmf!j.(1 'lmf£1w7181ufmp) 1ulq'IGmtlvJmrl Jpwtjrl 'l1il 

-JqtJ lj£lf1Uf1u1 ,il'l1tdfl1u'Jm7nri.JJuLm:,mJm'Tq1'f ljp}miJ 'I'f ["111!, 

-Gmtldu:f JJm,ifmlm'IdmiJ 1f i)IJ'/q'bmiJ •i/JqiJIJ1u'lbm1JJufi 

trlrmJimm'T'I . 
tJil'l;.,nu:, iltpufp]wtlumpyu fmpm Gf,uG G'lmJIJ /. p1u1JmJilutjr 

rj' JmrlmTfln'f!r 'J11Uf1mtlffutJr. iliJ1:ufpjlu'TifG1ufml' '/ Jllll'lrnf 

-!J p il 'I my.'/ m n m 1JmJI6~ n'/il 1tl '1 IJ'IU •/ ,'/.Jq 'lhu 7q7 up pu p1uG mtl 

-vtlmrl .. 1'!.my.'/mnmi'Jlfo :Gif'!.my.:fmnmpJq6 '7 GljiJlufp],uiJijG 

-1UfmJI '/pjfluflul 
1
8:fp}f1u'!.d G'lmJ'l •G11Jm'lmif '/JqiJIJUY fmLq 

J11Itf}f1ufwl 1 fm]m/m'T J'Ilufflw'lri''JmuJuLm:,mtlmiJgl:; 
tthpuftJlut!.m'JmuJuLm:,mtTut7q1j mJ'l j Jifu:J: 17Cfpm IJrnff'IJfm 

''l1if'1mnu:, Uu'IG'Im pu6:/p m•l'I iliJ1uLq:, nJjlmm GF1uG j rpuf£l 

-wJLmp•f-b f'IP iflgpm 'JmifJy :il1Jluffl1u1Jm'lwu'lil 1ulqLJuL 

-m:, 'ctr!,mnu:, ~mryinJ:n'Tgl.~ ,lj£lf1Uflul 'f ruJhn!fllu'Jrl Tf iliJmfpj 

-7utlhmp1b 'ImiJmtlu:l]glj .1 IJmiJmminr'frm:, vJmumiJm:, iJJu '/ 

:puipj1~f'1!' 1r ilrpuiflluiJm'TmvJuLm:,mJUlryqlj ljeJfluflU} 

'l.'i'U S~ ~U'l. 'flll'fl·LJ U'IJ'fl('flJ SlJQ't ~ 

:huff'1!' IJt/lnuiJnuqJ"J / p1upluiJ ili.Jud 
-qp MYI :Jtpafp}1ulmptlu'I :jp'bm"J •/flm'IJ 1ulglutlu ('lmrl'IY. 

"Jt/mupno pmiJ} :J'lm'.J.'/mnmpdq'l 'l"!'J'Ggumn mnJ n'/lm:n / 
'l1ufpJJUJu pmJ m'l:t-m,U :J'l111f flw '{Wmm mnm:, 'JmiJmtlgrlmJm:, . 

ljp tJ q J '1 'I 'I u 1 Tf tJ J '1'!. l1u 'T gl u !' l '1 !' t/fl m 7 7Jrn 'I ~ pw J u pm '!.m !' 
-fm/11 mtj mlrNn 'm'l.:t-ljiJmy.t/p ifr14'Imbtlo •f:Jml''I'I/1 / fmplnmiJ 

J'l1uf ef7utpufm'T 'lmfpj1urqp 'lmrl'ly. 1/'Jmupno Ju •I'Jmit . 
~ 1(')0l8!:'o-7]1'111') / plu'!,mtl-fmG t'f'ftluql 

-9mm1J'J G'/tlu'l pu6tlqp 'Tn1 '(')0gg'o-) ~ jnu'lmJvJmii 7'l{ 
·tlilup .J'l'my.'/m~mpJq6 '!,mpG!fumn ''Jynpm vJutlqBgp nglnmJ 

-upmmup ,!'w'!.m6Jl 'I464r -JFm4GmU7'1Jml '(')ofr9!:'0-} pwG 



ij_uizi.UpJJr ~wpfJnLfJJwbf! ni~'lw~uiJw9 1 J ~httut~npnLp1 wL 
</_p'w 1 {} f'Uf hu J w tl-nL9 /r ft trLfJ JWb J frwq n p l! b!fntb</_ w,} ~ 1 Uf nLw. 

q.hJ[£! 1 "f'l! .t:wqwuwp ~ 1 &. 1J.r~fJ2; . . 
9-npdbwftwbnLJ npU[hu '1frLwJfrq Jw~nLsfrftnLfJJwL.,Jfrw. 

qnp f!b'fNLbnLJ hfJ 'ffrb-t/_pft-l! .[!WttWfttJtufr uwbwfrJhwpfr t/_pw 

(I}~&.. qr~/utF), "f'l! .t:wqwuwp ~ 1 q/(utl'. qr~) h. ftnlqntJ { 

U(NLWcp f!JnLwq[! ~wJhJwwwpwp Jh~ , Jh.tnLfJJnLb t, nLUU7/r 

qnpttf.twqwflnLJ ~w&.wfu oq.wt/_nu/ hfl 0,01 U[NLwqfrfl' ~w</_w. 
UUlf Jb.tntfJJNLbpy, ft{'f! ftnlqnuf t uWkU1pU(trLUl'f.t {J•J'f Jb,}nL

fJJtrLbf! .t:wpJwp ~ tfb Jw.tnLsfrftnLfJJwb . ~hw .t;'utJhJwmbl',L 

.t:wJwp, .[!wLfr np t.Pfr Jw.tnLgfoqnlfJJnlbf! 4°e-ntJ .t:iu</_wuwp 
~ J hq U WbU1f1Uf NLLU qfr 1 . 

lfwfJfr Jw&nlofrqnt.JIJwb Jfrp.frfl wpdh.[![! ftwqJnui ~ 1,75 

uwbw/rU[nL~q , "f'l! wttwLd{rfl qnt/_hpfr ftw{Jfr Jhl wwmwb</_ntJ 

~ 1 ,1-/'9 Jfrfll.h. 2,5 uwLwfrUfntwqfr (20°e-:-tJLJ} . uw.t:JwLH

pnuJt ltm{J/1 JwttnLefrqntfJJwL tfrntfrnfun<fJJwft Jht. 'llfuw</_np 

1fhp f! Uf dJm ft wbnLJ, ~ · uUffo m wft ntsflh pfrL 1 If w .tn~9/' ft nL{J J wf.t 

qpw wnwfJJ.flwufhu nHfh'l wq'fhyntfJJnLb { nLHbnLJ qwqhfrLf!t . 

ltwqhfoLfr Jwubfrftbbpp funznpwoJwL '1h"l.f!"LJ wtlnlJ ~- ft~{Jfr 
Hp.[!/th zt/tnLJ£!1 ltwfJLwzw/wpf! h. J"L'lf! llh lwtftnt£ hf.t wq

'1" tJ J w<tn '9 foft nLp JW L t/_pw r 
• 

lJU!{Jp Jwttnts/rftntfJJnLflf! pnfu</_nLJ f zium UJWU7tlWttbb . 

pni/_1 U.ttwqntnJWb ftwfJl! unqnpwpwp . wqhlfr JwttnLsfoft L 
[?Wb hpbftnJwb qwfJJ! I '11Lfry .t:hmn wtt,'.,tfob .pwdfrbLhpfr ('1wl) 

J wtl-ntsfo ft n~fJ J nLL[! .t; w11L nLJ ~ 25 u wL w fr Uf nLw qfr, t.b j'iJ nL .t; hwh. 

, WJL wpw'f frt.LnLJ ~ 4-5-p'f opf! .t:wuLnLJ ~ bnpJwl qwflfr 

cTwttnLqfo ft nLfJJwb J w ftwp 'fw ft fr'tn 

f1J wuLnhpfiqwoJwL JwJwf.twq ftwfJJ• JwttnlqfrftntfJJnl.L[! . 

pi.upJ.pwLnLJ t, npf! pwowLnp</_nLJ t uUffrwwftnLsLhpfr !pfoqfrftw., 

.[! frJ fr w ft w L .t; w m ft n LfJ J n Lb Lh {' fr t/r nt/~tr fu iJL{J JW J p' '1/;.t; fr 'ff' w U1 w • 

!JnLJn</_, LpwLy JwlJbfrftLbpfr funznpwonLJn</_ h. w[pnLJfoLfo 

LuLnhqnLJn</_1 ltwpfo fJfJt/.nLfJJmL pwpJ.pw.snLJ[! LU[WUU1nLJ J:. 
Jw~nLgft~nLfJ pufl J Ml!-lfjJwL[!t 
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U.JL"'frufr [nLffNl.JfJLhpnLJ, frLl.Uffrufr.f! bfJ qwfJl! b. qwfJLui. 

cf{Jhp.[!Lhp[!, - hpftnL Jfrt.w</_wjpfr (ftwfJ-o'1, ftwflfr U[[WqJw-JnL'l 

b. w_JLL) ztfrJwL uw.t:Jwf.tn·LJ l1w pwrJwfiJwfJ Jwfthphu, npL 

ftf1 . !pfrqMw-(!frJfrwqwfJ .t;wwftnLfJJnLbbhpnq mwpphpqnul · t · · 
.t;b'lnLqp bhf'.[!pb zhpLnhpfr.9t l,h'[ntqp JwqhpunLJ{Jl.ujpb zhpwp 

.t:wuLniiLfJJnWf! JnLnw</_npuiU[hu .t:wt/_wuwp ~ Jnlbft·nL[LUJfrL 

- ntdhpfr wq'lhsntfJJwL "l"f'Lnfr 2wnwt£'lfrL1 1.h'lntftfr LhppfrL 

Jwufr JnlbftnL[bhp[! .t:w</_wuwpwluitfr fthpU[nt/_ aq.</_nLJ bL flpw'iJ9 

lf'f.WLLfLULnn'l JnlbftnL[Lhpfr IJn'lJfrs, nwLnfr JnlbftnL[Lbpfr nului

JfrL fJWZUt~ .t;wJwlwtfrnphL. ~ .t;wqbowtt b. Jnlblfnt[LUJfrL ntdbpfr 

.t;wJwqnp[! .t:w</_wuwp ~ qpnJfrl· 

bflh Jnlbftnt[Lbp[! q.Lnb</_ntJ bfJ pwrJwLJwf.t u-w.t:JwLntJ, 

wu1w Lpwf.tg dq.qntJ bL JfrwJL Lhf'l!b.fr qn'lJfiq, pwdwLJwL 

Jw,fthl'Ln LJflfr hpftw JbnLflJwJp iL Lb(ll!wl</_nLJ bL .t:-luzmqfr Lhp

u[!t fliuwfr Lpwf.ty ntdwJfrL 'lutlmfr Jfr .Jwul! ftwpttbu {Jh 

wqwUJ ~ JLnLJt 
# ' 

l,b'lnLft/r Jwfthpb..n,JfJwJfrL (JwqwfmfJmJfoL) l'!'f'"LLf[! wL~ 
~wbnLJ , hL .t:h'lnLftfo wqwm JwfthphnLJfJfo [Wp</_wtt qfo&.wftl!• 

npfr -\hmb.wL.[!nq . .t;b'lnLftf! -J.'ImnLJ t tfrnppwsf.thl fop_ Jwftb{'b • 

</_nLJflf!t 

lfwqhphnLJfJwJfoL LwpnLJ[! pLnL{Jwq.['qn•LJ ~ Jwfthpb. lttJfJw

JfoL [WpJwft qnpdwqynq, npf! .t:wl{11111Wf7 ~ Jwftbpb.nLJfJwJfoL 

[WpJwf.t wJL nLr1foL, npf! f!LftLntJ ~- , -'>'h'lnLftfo JwftbphuwJfoL 

zbputfl Jftw</_np hpqwpt1L{JJWbf! b. Wq_'fnLJ ~ Ulj'f q.ttfo'iJ ·ffLfZ'lW• 
{wJwg: . 

eH ufoumbilnLJ, "f1'Uf·hu Jwfthpb.nLJfJwJfoL [wpJw& q.np

tl-uiq.yfr Jfowqnp .t;uJL'ffo•uwLn•LJ ~ bJNLutNbf! Jhwpfr </_pw (&.fJ)' 
qwJ ftrNL[f! [?LU1LWqnwfo Jbmpfr </_put (~jtl2)1 ere 11p11UtbJntJ' 

tip1Jfhu Jwqhpb.nLJfJwJfrL [wpJwf.t Jftwqnp f!b'fnLbt/_wr} t · 'ffrbf! 

uwLmfrJbmpfo </_pw (rl~G.futi) qwJ ~f'lfl! [?WnwftnLL1fo flw&mfl

Jhwpp qpw nrqfutl2Jr 
ltw[Jfr Jwfbjth.nLJfJwJfrL lwpnLJf! 200e-nL'J Jfr{fr!i ~wzqm{; · · 

~wqJnLJ ~ llnut 20 q~G.futl t Uw tfrn.f!p ~ 'fpfr Jw~hpli.nLjfJwJfofi -. 

L'.upJ~'j, JhttnLfJJnl'bfog -(72 qp&.futi), npf U[WJJwf.twqnp<[nt.J t 
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~~~~p~ jbt liU[~urw%nt8"'Jj,j, &JnLfJbp~· h, J"L'lw'l&'l~~fli.pj, wti~ 
~UIJnLfiJwJpt ?wl~ Jw~bpknLJflwJfrb LWf'ntJe zwur ' qrnpp f, 
l!"'bfo. np flw "'wpnLflw~nul f JU, ~wli.w%n{ u"'~UIW~nLSWJ~b 
fiJntflbpt 

~P~s -"liurn wn.w1~JJ JwJhp/r eJJflw81mJ ~~~~~~~ JIJJ~bpb-_ 
-.[_ nLJflwJ~fl lwpnLJf! tftflnLJ f pwpl.p, -"hurw'lwJnLJ uiflpu_H• 

thpJwuinft~wflnLJ 10-12 d "'.!U-"hl"'ll ~.burn. WJfl qrnppwflnul 

f• .fhpJwuurft~wfll! fitbgflblftu Jw~bpiLnLJflwJftb lwl'Jwfl Jb~ 
t)ntfljnLflf! efl~flnLJ t 2-3 "4J eflflwgpntJI lwt[wflw%wfl f, np 

'1lll ~w"'tf.wt) f UUfpurw~ntgfl_hpft ~"L"P'1 tf.ft&w~ft tjrnqrnfuJwfl 
-"burt 

U'w~bpftntJflwJftli lwpmJf! w'l'lnLJ t ~wfl/r tf.hpuiJzJJJ~Jwfl 
"'P"9huflhp"' JuurJJJgJwfl, twpwfw'lnJw!JJwfJ l{pm b. wu.flt 

'-lwfilft o"'urMwftwL -"wurftntfiJntbUpe 'fpub.nl'{ntJ bf.. w1fl 

'lbUf~trLJ; fipp WJk tf.hpwt)hflj! zjr~trL~"' WJuJrfi:Jlf., flpwflpg -"h• ' 

nwgLbflp UUfpurw~"'SUIJ~f.. f..JnLflhpft JU Jwuf! 1 nppg -"h#ln 

wJL wtf.htfr flwtfrw&gft~ t '1wnf..ntJt Cft&nt~p Jht ~wphtft t 

npn2hl L"'Juft ~wnwqwJfiUpfr pb~Jwf.. wfi~J"''f.,l!, ftu~ Lpw ·• 

JUntfiiJwJp' ~wflft Jht~ b'lw_<l ftwfil&wzw~wpft "l"'l'"'t,"'~.nt~ 
p1ni.Le ( n.b!j>pw~ur nJhurpfr o,_l.,,p JwJ p )1 'Lwfl~ u"lurfiftwftwb 

-"wur~ntfiJnLLflhpe oqU7"''1"f''}n,J bL ~wpfl·wJ"'W -"hurwqnur-

. Jwf.. iwJwl.wft, bpp wfl-<pwtlllzur t tfil.nLJ ll(Uif''i.hl f..pw pf..w

Jrwfl tfol.bll! ~wJ npb.t q.np<lnf..Lbpft wq_~hgn~fiJwJp lttrtu~ .frn~ 
qr nfumfl J"'Lf..hpf!' 

. ~wpp OUflnp~w~wfi -"wur~ntfiJntfiLh(lpL /If., qhpwphpntJ 

'bwb. f..pw hpwf..q.e, · lf"'Jf..e, llnpjwl ~wfile ,,Lp · tfbtzLwtf.infl 

llpwfl~, 9-ntjf..p ~Z'if'ftur "f'"l"'Je ~UiurwpntJ ·bf., ->wurmft "'"1"'
pwurflhpn~' ftntnppJ.hurpbpn~/. k qnL1lwlw.frlipnqt '-lwfl1.wJf1L'lfr 

~·nqJ~g ,;,jrhtj:w-ftl.wJfiL u"'h~urpft ~lJ!nWq.UJj{ILbpp wLtfpUI'fW('d.

J..UL -"hurb.wfli!n'i_ ftwfle nL'bhf..nLJ t '1b'lf..un/.nL1. hpwf..q., 9-nLJ

Lf! tf"l!l' ft'tJi ,,nfu{mJ ~~ 4wfut/_wt} 1.hpJwuurfr:SwLfrg, l"Luw-. 

J/.npJwL pt,;,hLu~.f.lnfiJnif..ftg b. WJJ "'wur~wnf..bppgr · 

. 9-h~Jf!A -"bur -t ftwUfl{IU.t Lwb. ftwflfr Jp "'Jl ~wur~ni.fiiJttLf..f' 

ll)(i 

flw,PwfJgpfnLfiJnLflf!t '-lwfll! flwqrwflg~~ I; ( wflg~wgfln,LJ f lnL

UWJpfl . ~wn.wqWJfl'llbp) J~WJfl pwpw~ zbplnp, ~UJJ fpntf. 'l_'IUI

lP flnupwsJwfl '1h"'I!"LJ, IJu,flp wbflwqrwflg~~ntfiJntfle UfLuJ~ 
Jw~uitf.npnLJ hfJ uU[frurw~nt:gwJ~fl flJnLflbpf! b. J"L'lw'lfi'1H~ 
flbpe 1 BnL'lP . UfWpmflw~nLfiJwfl pwp.lpwgnLJe tf.wurwgflttLJ t · 
~wpfr pwqrwflsMnLfiJnLflf!' 

'-lwflfo flwqrwfls/r~nLfiJwfJ b. flpwflntJ UfW('nLflw~tf.n'l, J'!L'J..~ 
Jft1.1L bqwt) ftw"'e tfrnp.lflw~wflnphfl npnzhtntf., ~ wphl/r. f npn

zbt ~wflft Jbt h'lwt) J"''lP j!wLw~l!' 

'-lwpft b. ~wflflwJflbpj!flbp[r tbpJwJfrfl · -"wur~nLfiJnLfl~hpf! 
pflnLflw q.ptf. ntJ bfl tbpJ nLllwftmfl 1wJ p, t.hpJw-" W'l"f1'1wftwllnL-: 

. fiJwJp Lt. tbpJ_ wu~nft~wfl,;-"wtznp'fw~w1lntPJwJ.p• .. 
,\!brdm&w~nlpJnLt".: Sbuw~wpwp · t'bpJn<tw~nLfiJnLllf! ~w 

thpJmfiJuitJ pw.flw~iJ t ~ftln~wlnpftwLbpntf. ~~wt), npfl · w.fJ~ 
· -"pwJbzur t JwpJ1lft JwuuwJft Jpwtf.i•pfr 1bpJwu~nfr-bw~e .th~ 

wuurJr~wf, qrntfrnfuhtnL -"wJrup npnzw~p flbpJnifpLwJM.Uj.u_L 

UIP•aiun...J' . 
'-lwfilfr b. ~wpLwJf16pi/Lbjr{t 1.bpJntLwftntfiJnL1lf! ftwfutf.w.l { 

Lpwfls Jbt "'wpntflwfttf.ntz 1.1'/'9• Lpwfls · ftwq_Jps -b. J"L'L/r f/>ft
'lP~·Uif[wfl tf.p~wftfrs• Oppflwlf., ~wpft · urbuUJftmpwp th{rJntflw

ftnL/Itntfle 14-16°C~ntJ b. 40-45°(-ntJ urwpphp b1lt . ?w_ 
f"USWurptf.ntJ t flpwfln&/. 1 np 14-·I()OC-nLJ ft•uflllwJnL'LP J/r 
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' JMJ.b:fiwfrmznp Yfh'lfrftHpp ( oftnLlJWpfr .f!Whnfifr_ 2-3 tpwJw_ 

hnt.JLbpp), WJhnt.;hmi.t. wqhlfr JwLphpp (1 ,5 pwJ:wfl
11
tJfl6 } 

f.t. Ulj[~JI 1'1! 

flpnzwftfo mpUIJwq.foJ mflbgnq qfl'r/tft/t ~wqw[p pwif_Jw. 

, Ufwmftbtn'i. hqwJ P"l"l' LJwfJ qfl'l/tfthhpfr flt[nt/_, umwflnLJ /,& 

: _wJ'1 l"'..Pfr qfi'1Pfthhrt/t Jwqw[pt 8nLf'UI.[!UihlJnLp lw.f.fr qL'Ifoft
. _Lbpfi .t:wJwp wnwLd.fr'b ftpl,flh[nt{_ wJ'I q.np.tnizntfJJntLp f.t. qnL

~- Jwpbtnt/_ umwst/_wJ fl'[hpp \wz.f_ntJ hL ftwflfr ~:w,Pqn'l ,)w.f_w- . 

cnLJ 'fLnLt/_n'l pncnp qL'1foftLhpfi [!fl'1.t:wflmp Jw{wwr Umwg-

1_w6 JhJnLf/Jntfl[! pw~w1tbtn1_ qL'1Pftflhpfi . [!Lif.t:wLnLp . fli[fr 

t[pw_, ~tmflntJ hf.J Jh_{if.J JhJn,p1wt lfL'1frftfr Jw.f.wtt!• Ulpmw. 

. ':wJmt/wJ ~ oftnLLJwpfr .[!WhnLJr UfLUJJwLwftwL Jfrw.f..n~Lbp;,.f. 1 
4w~r luUlm~]UJG npn2nui[! 

. \mrtfwl ppt}_ntpJu'G ~wpjt wGwwqp: 'lwflfr fumnLfiJntLf! 
npnzntJ hfJ wphnJhwpfrft JhflntjnJ/_t . 

'-lwflfr fumnLfiJwh· npnzJ.wfJ J h fl n '1 fr { n L p J n L fJ I! 
wpbnJh_urpp JJrp_ngnq ~frJL'[wJ { U.nfrJh'lft ophLpp 4./rwr 

I . 

l 

J .1: -· 

· 1.~. 20.. '-lwr~ lumntpjwG qpnznur~ tQjlbndb~npn~: 

. Swpp&p 'tuuri1Lf1JnLfJ nLLhsn'l ' dulm~tbpnul · UipbnJ£mpJ! -· 

unut.t/_nLJ { urwpphp funpnLfiJwJpr I>JwLwtnt/. npnzwftp Juurln-

/1JnLL ~Lfth.gnq .o>_ktznLftlthpntJ_ wp~nJIHnpp · (!flf('tzJJwL wu-mJr- , 

&.wfl(!, ftwphtfr t frJwLwl wJhf.J Jfr ~hqntftp fumnLfiJnLflet 

U.phnJhurpfr clqt/_wJ {qfrftfr 'if'w hqwJ pwdwfmLJfJhp[! Ol!~jg· 

hL mwlfru fumnLfiJnLhf! 200/4°C-ntJ, wJufrLpfl ~wzt[wLI!f! ltw
urwp.f.nLJ t 200C-ni..J, Jruft pwJwLntJLhpf! wp{w.t hL 4°C-nL·Jr·· · 

IJ. .Uf w f' w m n L f' Ult 'lwflp wpbnJhmp (Lwftmn'lbfluJrJ.IIur(r-j . 

250 U[ urwpn'lnLfJJwJp WUfUiftJw. q[wLt 

n f' n 2 J Ul L J h P· n '1 fr It Ul fJ ftw'JwLnLJ t ~burl.t.JLU[hLI/t · 
{w.f. fuwnL&[w.t ftwfll! qq.nLznphL [gLntJ hfJ WUfWilJw q[wflf 

illt UfUJtnhpp (Lft ~ 20) 'if'wJnq, wJL~hu, np t/!{ufontp (1) lLU-'' 

nwtw1LUr {).JLnt,;hmu ~pftnt Jwmnq pnhnLJ hfL Jwj!ntp, l."f' ' 

wpllnJhmpp qhplcfo Jwufrg, 'JUI'u'1wiz [!hft'lJniJ q[whfr ilht, 

JfoLz.h 1,031 pwJwLntJe .(2) h fln'l&n,;J ':wLqfouur tntzw, <b- · 

lnt..btnt/_, npUfhuqfr LUJL J}i"llP q.[wLfo UfwurbppLt . 

IJ.p}~nJhmpfr ftwLq wnLh[ntg Jbft pnUfh ':burn ftwurwpntJ ' 

6L i:wz4_ntJ[!t UftqpntJ J!U"' t/_hphfo gnLgLw~p - qpwnni.J · ; bli 

lfwflfo · thpJwuurfri>wf.tf! ( 4 ), wJLn~t;J,nf.t. LUJ.i/! "wpl/wplto'ilh-. 

· jn{ lfw/1~ JllllfhphntJflf.L ~um JI,L.fou~fo (5) 4_bpjlfl hqpfo · <wz"" ' 
l[lnJ · '[,'fi ::.,Up:fi kmn~pJif.tltf!t lwzt/_wLpp .. ni ... mntfJJ;,{Jl! ftw'LJ ,;;j 

· { wpl~nJhmpfr gntgflwf(fo JfrltliL 0,5 wJhfiwifnlll' pwJw'ilntJf!r : · 

. NurnLfiJnLL[! npnzbtfou .ftwflfo _p_bpJwumfoG.w&l! flhh lfU1pmz. 

{" 2_h'lt/.ht 2(/lC-frg, pwJg UfbLn.[! ~ Jnm tfrLp Lpw'il (15-20°C 

iiUJ<JwfJLhpn<J ), l!wf.tfr np ftwflfo fumnLfiJnLLf! LzqnLJ { 20°C

ntJr bflb "wJ1fo p_bpJwumfoi>wfJ~ 200C-fog pwpd.ft lfUJJ gw~p t, 
WUfUI nt~'l.n~J b'u JmsLntJ, np[! JnLpW[!WLlJnLp wumfr_-A~IIf.: 
<111_Jwp ftwqJntJ { 0,0002 ( h(J'h p_bpJwumfr'&wf~(! · pwpclp t · 
200C-j.g, nuztznLJ[! w.f.btwgLnLJ bL, fru" gw.tp tfo1ihtnt lfbUf-
,ntJ' ~wbnLJ hli )r . -

. 1Jpft1Hu~r 4w(Jft thprlwuurfr~wfi{! tsOC ~~ /umntfJjlnft(! _f!Uur wp£~J6;,pfr 
I ,0298, flpn261 ~'"P/r fuu,rtfJJnt&f! :t_()'Jj4DC - n•rl• -·· . • · ·. 

3bpJwu~~rfrGwfiHpf. tnWpphpntf'Jntft(! ~w~Jnut ( · 20-16 = 40<:;, <4-'• 

... 4 ... , .... 1' fuurn<fJJwfi <\wJwl' nl'l'l".JI! ""'"-"'""'!'- ~1/tfi/r 4.0 ,0002 = o,ooo·s,. 
IJ.JMIR4'lfr9 ftwpfr fumni.fJJn<ftf! ~Lfrltft' ·. 

0~00f40°C=l,029B-O,OOOB=l ,0290, 

' lOfl-. 



. hinnLPJriLLp ~wi;i#iu w[imw~wJmnLj bL wpbnjbmpfr UJuinfo-

$.w1111~pn'.[t IJ.phnJhmpjt wumjtb.w111! qw Jjt p~1_ L np[! 9PLJ9 

t mwlftu fumnLfJJwb ~WPJmpwqnp b. ~wqwpw.f.np Jwuhpf!t 

""!.P/r 1,029 fumtiLfJJm11 'lbUfpnLJ wpbnJhmpft wumft$.w1111hpft 

Pfo"-1! ~Lfr11ft 29, ftu~ 1,0304 fumnLfJJw11 'lh~pnLJ' 30,4 1 

b{Jb UJpbnJbmpft 911L91Iw~{! pwc/w111_wb t WUU1fhui111lbpft, 

WUfUJ fumnLfJJnL11[! umw11nLJ h1l UJpbnJhmpfr UJUmfr$.w1111hpfr 

j14._UJ11zw.1111hpfr wnp_h '1-llhlm/. 1 ,Ot U.JuUfhu, h[Jh fotmnLfJJnL11[! 

(!UUJ UJphnJbmpp wu.mft-&w1111hpft · ~wqJnLJ I; 28, LUUfLU JftUJqnp

llhpnq wpmw~WJU1qU(,.l- fummfJJnL11[! ~i.uqUJuUJp ~Lfr11ft 1 ,028-pt 

. h{J"h UJpbriJhmpft wumft-&w1111hpf! nLllhL mwu1tnp'1w~w11 JUJubp, 

WUfLU umnpw~bml! wltmbuqnLJ l;t Opft11w~, wj.hnJhmpfo w~mft

hUJ1t11 I; 29,2, fumnLfJJnLltf! Jfrw1_np11hpn1_ ~Lfr11jt' 1 ,0292t 

fi•pm ~mp~ m&ml~qe: flo[JnL ~w[Jfr fumnLfJJw11 npnznLJf! ' . 

mltjt Jfr lLUf1[! wnw11J.11w~wut~nLfJJnL1111hpt ' . 

lf .h fJ n '1 p I; n L fJ J n L ~ l! LUJ11 1;, np fJ[JnL ~w{Jfr ~wqhfr11l! 
qhpw.l-nLJ h1l LnLHLfr 1_fr-&w~fr h WUfLU npnznLJ fum;,LfJJnL11[!t 

"4w'lhfr11f! lnL.l-nul. h11 wl~wLfrUJ~w11 fuwn1lnLp'1nqt 

1). U( LU [' LU UJ n L[' LUt "w{Jp wpbnJbmp 1 5 tll~w11ng LUU(iu~JLU 
U(pU(hUJt . 

. fl. h LU ~ m .fr qlt b p. 25% -wftns wJn11frw~, ~.l-nL ltwmpfrnLJp 

36%-wltng LnL.l-n<JfJt - . 

flpnzJw~ JobfJn'1fr~w11 ~hmb.Jwl11 'f., 200 tiL {J{JnL 

~wflfr11 w1_blws11mJ h11 5 tiL w[~wlfrw~iu11 fuiuri1lnLf''1 (5 Jwu 

25%-wltng iuJn11frw~ h 1 Jwu 36 %.., w1tns NaOH-fr tnL.l-nLJ{J)t 

· lu1twJpn1_ fuwn1lnLJ hlt b. 3-4 rntq ~hmn wphnJb,;,p{t~ Jh-

fln'1n1. npnznLJ fumn<fJJnLlt[!t , 

. 4w~p uw~mgpynL~jwG nrn2nll.f[! 

If h {J n 'IP I; n L{J J n L 1t l! , ~LUJwltmJ I; ~hmb.Jwln<Jt f!um· 

OumqUJL'1P 1 JwbnLgp~n<fJJnL11[! wpmw~LUJtnnLJ h11 ~wpwph
pw~wfl JwJnLspqnLfJJwlt fJ1_hpn1_, npnltp ·gn<J9 h1l mwlfru 11n.111 · 

clwJwftw~w~wmqw.l-nLJ, JfrhltnLJft uwppn<J, 11nLJ11 fbpJwu- . 

_mfr-AwltnLJ ,wpmw~nunq P.PP b. ~hqnL~f pw11w~n<fJJwft ~wpw
pbpnL{JJnLlt[!t Ouuu£wL'1P qfru~ntl.UJlLUtPf! ~wpJwp I; ~UJ{Jp P, 

~bqnL~ ~w{J11wJ{Jhp[!ltbpfr ~wJwpt . 

uo ·. 

IJ.UfwpiillhhLJ1W i. ~wpJwpwtptbpt ~wjJj, ~ui~ 
Jwp Oumqwl'iP qfru~nqwlwt/J, qwJp~bLwlwt/J, Jnm 50 Jl mw

pnqnLfJJwh pwd~~~ J00°C-p pwJw11mJ!Jhpnq fbpJwlwt/J, 

lUUfLU~JLU upqw~, qpu~nq_UJlLUqtp ~UJJUip lLnLULnpq t 

.fl p n 2 J w 11 J h p n '1 fr ~ w 11 ~bmb.Jwl11 /;t tmwmfrqfrL 

wJpwsqwb h 20°C-fr fpnq l91.wJ WUfLU~JLU upqw~fr JhP. Jfrlllh 

1 Jw~wp'ILU~f! funpwut7LqqwJ qfru~n'l.wlwlfrfr JhP. h 4 lwJfl fun_ 

qnqw~nq pwc/w~fr9 {9flnltf bfl JO Ji f11Lf1t 

IJ.J11nL~hmh "-fru~nqwlwlfrfr JJnLU bwjppfl 

~ w qspwJ nbmfrllb funqn1_w ~fr J frt.nnn1. q[!fi

'1-P~fr JhP. bbpJbnLJ h1l LUJ11[!wfi inLp 1 np flpw 

Jw~Wf1'1LU~f! Jb~ uwflmpJbmpnq pwpJ.p [p11p 

· 1 qbfrBt bhpJJJw11 clwJw11w~ ~hmhnLJ hll, 

npU[hu.qfr 3 Jwqwfln{Jw Jfr11 funqnqw~frB flhp

.f!U q.mflq n 'l fun 'l nq w ~ nLJ p_n Lf1 2.J1I w t 

P.nqfln,J bfl, np .t:hqndfl! wqwm bm ~nupt 
bpp 11pw Jw~W{''ILU~f! ~wu11p 1 '1-c}pfl, wz. 

fuUJmbs11n,J h11 1. w Jl'~JUJ11UJ lUJ tPl! ( ~UJJ 1rznLJ 

h11 clwJw11UJ~f! ciUJJUJ911LJ9P 1_wj-['~Jwflwulw-

. [!l!q)t U.J11 ~w1lqhho!J,mJ h'is, hpp ~h'lnL~f! gwd-

1; fitllnttf Jpfllh' 2 11fr21!t ll.1u J.hn1_ npnzn,J H 
~hqnL~P -uJpmw~nuJwfl wpwqnLfJJnLfl[! 1-fts 

Jjtfllh 2 1tfozf! liqwd- d-w{wlnLJt l,bqnL~p .t:nu-

• 

Jw11 inhnqn<fJJnL111! npnzn,J b11 ~ wflqwJ 't,4. 21. Oum~wt· 

(p_p{t fbpJwumfrG.wfJ[! -&fozm UfbUl[! I; Lfrflp 'I~ ~~u~nqmlw.Jl(H 

20°C)r . . 

IJ.JhnL~hmh f11<['[! 'lwmwp~nLJ hll , 1_/ru~nqwz.'wlfrl! Jfo wfi

qwit nqnqnd LUJft ~w{Jnq, npfi JwJnLgpqnL{JJnLfl[! Ufb,;,p I; 
npnl.hu U.JhnL.t:hmh P.PP .t;hm ~wmwpwb tpnpA.[! finLJfi Aknif. 

~p~ltnLJ h1l ~w{Jfr .t;wJwpt 9-pw11snul h1t h 1 li 2 qJMLbpfo 

Jfrp_h liqwd- ~wflfo wpmw.t:nuJwfi wpwqnLf/jnL11[! h · nprizniJ 

~wflfr IJihuw~wpwp Jwd-nL,lJfoqnLfJJnL11[! .t;hmli.JLUL pw11w.ffl.m[ • . 
Dt . 

B2oo=-t-' 

npuduz' B2oQ-e ~wpfo mhuw~LU(7UI[' JwbnLsfr~nLf/JnL'H.t 

.2f1lC-nLJ, 

Ul 



t'-L ~wPJr iupiniu~nuJwft JwJwLw~l!• t{_r~, 
t1-L li'P wjrUJw-\nuJwf.t JwJwf.tw~f!• qr~, 

D ~ L ~w fJfr fu UJ mfl I" tL I!' 

'-IUfa'fl UCHJ.~UBnftlfC, 11PU. '-IU9.lffl biJ. 
4US~nJtta-Bnft1,1JbPfl ~n~nronftta-Bnft1,C SUP~bP 

q.n rtrn""b r.-. U.9.fl-bBnJtta-su.rr~ ' . ~ . . 

_.NLwJ.pfr UfUIJJwLLhpf!, ~bpw~pntJf!, · lufrJwJw~wf.t U(UIJ':' 

J~Luhpf!, 4hf.tqwf.tnt sh'lf! lL .JJnLU qnp6nLLbpf! UIIJ.'f"'" bf, 

4wflfr ~w'lJfr lL -\wUJ~nLfJJntLLbpfr l[_pw: 

liwfli! wr1uqw'ilntJ t ~p6fr -\jntui[_UJh.pf.thpmJ qUJlJi[_n'l 

twfiLwq.hq'abpntJ (L~. ~2 ): I.Jnl[_fr 4ntp6f! hp4w 1Lw4wf.t ttwu

UJfr+ Jfo.tLt~p'!nif_ pwJw'ill[_nul t hptnt Jwufr: Bntpw~UILlJntp 
JwuntJ q.UJLI[_ntJ hf.t hp~nt frL,pf.tntpntJL ~utfJL'Iuq.hqA.hp ( wntlLfr 

lL hUJlt.fr), ~pnL.p t)npwf.tLhpnl[_ frpwp _-\bUJ 'twUfl[_wt) lbf.t. 'qw 

flntJ[ t U7UI[pu ~p6fr Jntpw~wf.tuntp Jwu/! ~~~~~l wnui~J.pf.tt 

I.Jp6Jr . J"Lf'w~wf.tuntp J.Uu ntf.t/r pwqJwflfr"- Jwf.tp funqnif_w4.:. : · 

Up, _ npnf.t.p wuurfrbwf.twpwp Jpwf.tntJ bf.t wi£btfo [WJL 6npwf.tp 

· Jhtr t/.hnfoLu qJ.~wtnif_ wif_htfo t lwJLLULntJ lL 41'6fr uurnpfrL 

. Jw~:ntJ wn~twsf.tnt.J ~wfJLwJfoL w_Jpwpf.thpt liwfiLwJpf.t wJ

pwpLhp[! jlphf.ts -\hpflfrL funqnl[_w~f.thpnl[_ pwst/_ntJ bf, UfU1nt~-

~~ -~~l'fr: . ~ht, npnLofoe tt 4fllf_ni.J t 4wfJf!1 . . 

lJ .~~:~fiLwqhf!dhpf! ~wq/if_w6 H Jbt} fll[_nl[_ JwLpwlfpurw~w- · 

JP'i! ,.fnpp PZurfr~Lbpfrs (wtt/_hnt)• npnf.t.p Hpufrs UfWurwd- hf.t 

J~U,J2~f'ur ub~phurnp ( qwurnt~wJfrL) .- tUf/rf/_btmf.: 1/h~phtnrtp 

tUffrfJ.hte d-wd-4ntJ t LwlL wtlf_hntf.thpfre b~nq f.tlul 4wfiLwJfrfl 

6npw'ii11hpf!, npnL9 Jfolnl[_, wtif_b_nJ,HpntJ wnw1w9U1h ~wfle 
~ffUnl.J t 4w(iiLUJJpf.t wJpU!pLhpfr Jh1 Jurf.tnq wt[_btfr [WJL t)n.,. . 

pwflthpf!t · · 

112-
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Ub_~pJwinp P1fo1fthpf! (t~. 23) ~uJJ pzlnH!rhpf! ifpufre 

UfWUJUJb bL tUffrflhtwJfrL Pfpff.thpfr ( JfrwtUffrflhtfr) zbp~ni[_, 
npfr ~h~ni.JLhpf! . LUfWUUJfftJ h1t wtlf_bntf.thpfre lL 4wfJLwJ}L 

6npwLf.thpf•s ~wflfr · wpUJwqwurJwLf!t lJwfJLwJfrL hnpwLLbpfi 

Zf'tLUUfUIUJi[_UJb bf.t -\wpfl J~wHhpnl[_t I.Jpd-fr zwpw~ew~wL 

-\JriLUt/_wh.pf! .t:wpf!tUUJ t wpJntf.tUJUJUJ{' U. wl[_zwJfrL wf.tnfJflhpfr 

JwqwLnfJwJfrL swLenlf_ U. LJwp'fwJfrL -\Jntul[_wd-.pfr zwm fml(lp 
flhthl'nl[_: · 

lJ.pJntLf! ~wfJf.twq.hqd.hpfo Jb1 t JUJ1111tJ Jfr qwp4hpw~ni[_, . 

npfr mpwJwq.frhf! hqtJntpw-l[_np wf.twuntLfr Jnm '-\utuf.tnuf t 
2 ud-fo: lipd-p Jb'i w1L bJntqwif.nplf_ntJ t wif_btfr Jwf.tp izwp4h

pw4Lhpfr U. JwqwLnfJLbpfr, npnLenif_ ub~phmnp PtfolLbpfrL t 
t:wuo'l!!tJ ~wflfo wnw'iwaJwf.t -\_wJwp wHpwtlbzm L1ntfJhpe1 

bpw'4wJfrL wpJmLe -\wl[_t.upl[_ntJ t ~p6fos -\bnw9 nq hpw~f.th,nfr 
J~' . . 

U.l'{hn[.Lbpfo uh~pbmnp ptfolLbpf! ~hf.t'fwLnt 4JwL.pfo ur~p
php znwLLhpmJ mwpphp d.k ntf.thL: 9-bqd.fo lf'Pif_ -\wL 11umfr 

qbU(.pntJ ( awJw.pfr Zl''iwf.tntJ) P'ifolLhpf! -':wpfJ bf.t, 1/JLq.rip-

- 6ntf.tJtut liflfr Zl''iwLntJ ub~phmnp Plfr'i.Lbpf! A-'1-if_inJ bf.t ( JfrLt_k 

0;1-:-_()-;,2. -.JJ. pf#pd.p.nlf/JUIL lL 0,9_-:"'1 jJ uu [LUJfintfJJ:WL), Lp~Le 
Ufl'" innuj[ .U'lJ'UJLJn tqw q.'kqfi4L hpp -\ w JLnLif_htnte Uf qm npl[_ ntJ t, 
fltfr'l.Lhpfr Jb'i ~wflp ljutmw~Jwf.t qntq.f!LfJwe, f.tpwL.p wlf_htfr 

. nt wif_htfr zwm dt J.q.l[_ntJ · k lf_hnwUfbu, uh4phmnp P'i/t.'ibhpfo 

6wJphpf! fuql[_ntJ hL nt 4wfJI! lStJnd t wli[_hntfr Jh'ft Uh4ph

urnp _ P'i.Plf.thpfre wlt'iwml[_wt) ~wfJI! t)npwf.tltbpnt/_ .JmL.n,tJ t 
~pt)fr wJpwpflhpf!• tslihtnif_ JwqwLtifiLh~f! . U. tuttfhntflhpf!, 

-AlizntJ qnpd-wqpbtn'L tutfrflhtwJfrli P'lfr'lthf'p l[_pw1 . ·· 

liwfle wnw1wlintJ t wpJwfl Jfr'lnsnt/_ ~U.fJ'i.rwq.bqJ. phpi[_l#d 

uliftq~LJntfJbr..fo -\wzl[_pflt t/Jwumnpbft ~wflfr wnwtwsJwLe :Jwu. 
Lw4sinJ t "l Jfou•JL ~wfJLwq.hqd.f!, WJLb. ~hL'fwf.tnt wJp,;qf 

op q.w L fr q Je: 

· L,nl[_fo ~wfJfr U. Ulf'JWL Uf[WqJwJp (-\bqnt~ Jwufr) pwqw.

'lf'nlPJritLf! qqwlfrnphL mwrrphptLntJ t, ;;PI! hi•untJ . t 8..,1''} . 

Ul'l.JnLUUI~p uri[_JW[flhpfr9 ( f!UUJ 9-. />. lJ.qpJni[_p Lni[_JW[Lbpfo)t 

·. I.Jnqp_ ~wf/1! UfUipntltw~nLJ l 90-95 wLqtuJ wif_btfo zu;p~pi 

. H~ 

- . 



20 wflq.w·J wq)'LP J"Lfl k 9 wfJq.wJ wtf.bLfr 4wLsfrn<J, .pwi 

Wf1JWfl UflW'f.Jwflt 

UUffrmwqn<swJfrfl fiJnLflh,pfrs qwpl! wtf.blfi zwm qwqbfrfl . 

t U[WpntflwqntJ, "l'l! z.lfw wpJwfl L_ wtf.zp Jhft />uq Wf1J"'-fll! 

U[WpnLfiwqntJ ~ lfl"P"'-Lfrflthp , WJpnLJfrLHp L_ mwpphf' wJjr~ 
LwflfJnLflhpt l.Jwf11lwq.b'l.3.fr Jbl JmLn'l urJfrLw{JfJnL'ilhpfrs upL

fJbqt/_ntJ bfl qwqbfrLfr J"tblfnt[Lbpt 

l.JwfJilwq.b'l.lntJ wpJw'ii wJfr'iiwfJfJntf,bpfr .pw'iiwqnLfJJw'ii 

npnzJw'ii LUJU oppfl~qn 9"'-.(9 J- uuud:u, np qwfJfr UU[pmwlfnL~ 

9wJfi11 'i1Jr1L{Jhp[! wnwtw'iintJ h'ii ~h'iis qwJI'iiwqb'l.lntJt 

tl>np.lbpf! 9"'-!9 hf1 im[bl, np qmffr 100 q q_wpqhpwlfwJft'ii 

,;l'J"'-'iil' U[LUpnt'iiwqntJ ~- 3,31 lfq wJfr'iiw{J{Jnt'iihpfr wq_nm, 

fruq hpwlfw Jfr'ii LUf1J"''iil!' J frw JL 2 ,M tfq: l.Jjutfr J frlntf. !"'f1LU

.pw'iiun'-p pnU[hntJ ~nuntJ ~ Jnm 3,5 l wpJnL'ii, npf! J'frlfr'ii 

Jjlbpwmt/_f1L{JJw'b qnt/_fr ~wJwp opwl[wfl qwqJmJ t .w 1[hlfr 

piuL 5 m, w JufrL.p'ii' qp~fr Jfrfnt/_ U[hm.p t w'iis'iifr 400~500 1 
wpJnL'ii, npU[huqfr wnwtw'iiw 1 l lfw{Jt lJ.pJw'ii UIJlfU[pufr .P':'
Lwq umwLw[fru qw{J'iiwq.h'l.ll! qnJwsflnLJ t Jfr'iiz.L. 300 q qw{Jfr 

uUffrmwqn<swJfril 'iiJntfJbpt b{Jb opt/_w l!'iifJws.pntJ ·umwsw~ · 

~frfll! ~wt/_wuwp Lfr'iifr 9,4 ~q'-fr, UJilfUJ qw{Jfr UU[pmwqn<sw._ 

Jb& U[Wpn~Lw~ntfl JnL'iif! Hwq_Jfr Jnmwt/_ npW11fhU 3,2% ( Jjr

tfrfl/rfl Jnm JbbntfJJnt'ii}t 
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'1-unL~~'f"' ( "'PI"'1, 2"'1!"'P) 

~"'~"'n'lw (1twp1. ... 2.,1!"'P} . 
,.,,bfr'il •••• 

ll.um ul fr 1. • • • 
'1-tropnLtfr~• ' ' ,. ' 
l}.Jfri...,ppnL1-bp 

BnL.'l . • • • • • 

""'l9frnLJ ' ' • 
:bnulfu•p • . • 

tuunpfn&.J , • • • , , 

IJu11frnL1f • • • • 

·f't"P • • • • • • • • • 
9fru.pn1.u,p p nL • • a o • • • • • 

tl'{JRLUUI~ 8 

p""'l"''lPfrl Jwulrpfr ~~~~'l-
JnLp JRL 1,/! j %-·1 

... ,, ... 1. 

\ ~·P 
''ll"''lJ"' 

91 ,() 87.0 
0,05 }~"' 

t~"' 4,7 
t~"' 2,7 
3,2 0,4 
4,4 0,05 

. 0,003 0,002 
0,2 3,9 
0,009 0,12 
0,011 0,10 
0,34 0,05 
_9,03 0,15 
0,35 0,11 

~/rm[!kp 0,20 

l.bmwq_nmnt{Jjw'ii 'iiJw'ii JbfJnlf'ilbpnt/_ · ~wumwmtf.bl t, np 

qwfl1lurzw.pwp[! wnwtw'iinLJ l wfJw'ii 'ILJ"'qnqwJfrB, [!'ii'J n-

~.~. :23. l!wpCwqb']t\~ ub4phmnJl p~~~fibp[': 

pntJ qwjl'iiwzwpwpfr pLU'f.LU1f£1Pl Jwul!' q.w[wqmnq_wL, ~wtf_w. 

'iiwpwp, wnwtw'iintJ l qwfJ'iiwq.h'f..lfr ~UffrfJhlwJfr'ii nfrtLhpntJt 
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lt I 
~'J'I" ''J7Tm 1f ilttFmf t/fmiJqilqp rfd% ~ rnupnl J'm~ 'Jqpu~ ~
fnuLJ·'Itn"l' 11Jmnfmy.rn:, 'l1!!-7uJu]rl!f? JJ'I '1'1UijmlJl I}Fm1Bmm 

:1m~ tilljmJ'JmJmlfmtnml' 11Jfmpflfl iJ t/JqflJufljmbiJ'l" tnq:, 
iJ.miJm ~ J'7U'u,nmln1J ilJu 'iliJ1ulf11uJJmttmlJl 'lmiJm t/f.J" 7Jm1J 

~-. J'1u]r]rrir1qJmJ ·~ J'1up?Jmurmfl ]rm1 ilfJ1u1J J'luillnqfl M11 
tilinuJm1 fmLq J'7uJqljiJ"'J'IJ 1d'11J'lmJuf 7J p1uJqqJmJI'm 

~ f7U1Jl1 J'7Uif/nqfl 1fniRniJ' 'puifiJfJm? 1puJ'11Jn 'tj c•b . 
tmup 1n'IGuJ/n 'l"'J'Gmlmvm mJ'l J'1UfLqbm1JflmiJ ~ 

J'Utbbm ?m'!ml'mf 1Jf1U'J7Jt/1' 7J ilttml'mmbmtnJm NJl 11q]rm .. . r 
t/flm? ~ 1'7umnmlnq '11J'I'JfJIJ7bJo '11i1Jq'! 1UIJniVIJqlf .7J IJ1bJm1f 
•ml'm!r 'l11mbJm11J IJm?m'luJtntT,qiJ ]ru1q]rB1Jmnfutjr i/Ju '1'1uvilb 

-Jilh 11)'1'1.flF1ulJq]r 'l11m]rJqiJ fmLq mJp 11JlmJ' 1fJ? 7J 1J'1'1. 

-'TJuurln 1'1"1J'11J1U .) t/Lqin 1'1uilln'lb MYJ •ilpmnml' 1fJIJ umq:, 7J 

. _lmvm B1fl~ J'luLmn/ 1 Jqfl J.u7JJml-t tJnqGuJin 1£/7 7J ilpmnml' 

'UJ'7uGm]t1 t/fMIJ 1'1uJ'IJ lmvm 'l'f J'1UJJbJb 1Jq1qp}mpJq'l, 

'J'1Ulff'T IJ11niJum7'f11;qll 4J'1'1.'l,;,Jufm1JJ}m~ 7J 1J'1'l 
·ltflJ 1J1fm1ql!f41n~ · LuJupmiJ.mJ'fmln ilJ'1JJf1Jmbmu1Jm J/fimiJ 1· 

J'1UIJ.Bnilmum 1~ niJt/lJ'!p lfnrf ''ltfhJm?ml'm} '11fm11JmF'J '1."'7 
-m'J,uJUl'J.lf'T '!'1 J'lUBIJmnfuip ilu1hJb il'luJu 'p1:,-Ju'!l IJ-niJ'VbJh 

tfJqqflF7ulJq]r '1.1ilmmJm 1~ "'1/n'JFm ''J1i1Jq'J nqln71J1 1Jq1 

-qflm]rJ'I'J 1 p1u~u:, ilflm'T B1JqiJ1uq]r111 'J'lUJ'q'J'JmJuf 1JF1uh 

-mJIJml' '1) J'7UII'IIJ1uq]r1m '1.'1 J'1Up'Jmb il-%06 fmBm'll' 1Jn1 

•G4J'1'J'J.niJUf '1.Tm1. 7J B1JmJJ'm '1.'1 1'7unu:,mmJm '%0l 1Jfm41' 

1 p7ul'bm1J iliJmiJmil t/Ju •j]J'1'l'l1fmrl IJ1lmvm 1flmiJ 7J '1.'1 

J'1u]rGmJ { Jqm'JIJ'It/;n) ilJqiJ'J"'?I' 1?7umln ?miJmJ'mp 1/diJ 
t1mm 

1f1uf} t/lqJmiJ if7 m-& tm'Jmlmvm .17 mfJm/'m} flmlf 7J J'lUJ' 

-Lqn tfJqruJu'Jm immm1J1uFJm 1JF1UbmJIJml' 'J'1u?Jin 1vLqhm1J 

-flmlf m'I'11J7ulf 4Lqm mlnm '?mtjmJ'mp JmlfJq 4pp]IJ7 il_pu'J 

'11/9 'TncJ tJmJ'm:,-'1.ml'?mm7uiJ t/tJmiJ J'1UfLqmn ~ J'1'!'1."'1'Fmln 
Ju]rmUJnmlniJ i!Ju ''lmi'Gm11Ufl qt/fmJum7'fl<j;qll 1JqiJIJmiJJ' 

t/'{'L'fbm'lflmlf P4}-Ju'll .futjrml IJrnliJIJm Gfmd ·~ 1'7u'JmJvJmJ 
l'IJ' mJ'I i11'1ul'!Y. Gmfl'Jilhwb f17u1q]rG1 ]ruflm? ilfJl.UIJ 

tilJqiJJmJI'm 11nqll 1J'7Up 

-pJml i/nmp 11' mJIJ 7J i1J'1'1.'lmJuf IJf1ubmJ'1.ml' •JJqiJ1uqp1m 

-. f_l'7uqG1 Bt/Ju'J. ilflm'T •{]ruJqiJ1ml]rin t/]rul't/hYJ_ ·q '-IJ) utnq}-

9U 
Jtmp .9---:-:t nMm 6~u-1qtf~ iiput, 'l'~upmm:,:bqJ ~7 ilifqmUimn{Zm 

t/~q1Jlt/!J_ q1fm1uNin~ 1vlurbmqflm~ (q1pulLuJI'm t/7rmmb 
-m"mJm ~ ifmqln G1Jq1J1uq]r1m J{!/m~) B1flmiJ ~ l'~u]rmmb,;, 
i1fJ1u~ JJq '1'7ui1Jn'lb ~u1mljmlJ'IP il1qtJt, til'jmy.t/mnm 'lm/'61 

t/f.J'T J'7uJmb1Jmn/ 41 1mJb qflf. 'rnuqmlJl 1fl'T lLuJI'm 'urm~~ · 
-flqiliJm ./'7UIJ'IIJ7U ~-1L'Iur UJ'7uGml·mvm 1flmiJ lql' 1fJt, 

tdpmFfl7u'Tmm:r IJmiJin.LuJurttil 'l'l fm]r

·mpo Jl'ml'urmiJIJ IJJqLm 'Ir/.fmil'!m!r i/JHl4lJ q1fmlqf111n~ ·ilJ 
-qbm Ju1uJ "lil: 'lmfJm IJ'( J'7UIJ'TiJ'il lq'J' 1fLqbmqflm~ Ju •1qJilb 

-mflqq -~ '/1qJm" . !1nmp IJ1fmii1Jm!r 1flm'T urnil ]ru1qurmfl 

•]run~lnnf11 tJulil %n TJ b~nilo .11'7ut/Jurmlj %0l '7ufld 
'ImlfmJutfjnutfj . % M •brfnilo t/p~urflNm, %0~ 'il1nilo 11'7u11m'T 

Ofog~ f!1U/' tt9 p1u]r1Jm-tpuJmln 'n11'1~Jm]rlm:,;,Jqp 4Jq1Jb1nilo · 
· ;,GIJmJIJ urnil i/J"9bm rfJqiJLmln'll' •i11Jmvm'Tm:, •lql' 1flmiJ ''l'l 71il 

Jmdmtnm/"1/'m:r )JlqLm IJm'Tm]lfltJmJ"utf;n~tf; 1rnui/1m~ TJ 11' 
-7u1B1m'T 1Jn1 •ilfi1Ju1il 11'7ut/Jtnmq ~ 1'7uvll7mJqb lu qmfJYl 
tiJ7ufpj1uJqJJmtn luJu 11J7U IJ7uff}1uf.ub 7Jl11' ~J7Lm fm]rJqJ 

fLqbm'J.flm'T ]ruGul11' IJmFJm TJ 1JqLm '!1Fmilqm:, 11!fmiJ 

t81lt/1' 'l"'fJm J'7UtiiJ'lil 'Ilf l~l' 1tfm1J ljqJ.uqm'Tml11'1Jni ''lt/iJ 
-F1117JJq "!nil •11tftjL7UfmJq/Jii. rifJqljflt/u1m'T1m •JJ'I'l'I11'mtn1]r 

•i/Jqljtn1Jqi'J'1t/;. '"mlj't/Jo riJJqnml' 71JbmLmiJ luJu 1J'II-t . . 
tiiL1UFm'!flmiJ ~ 

· J'1u]rbqfl'l~" G16quJu •Jq'jlutJtJmlnJmy. 7J L7uf Jl'mFfl1u?m1Jmil 

11mbb ~ 1'1u:,-mln lqJ' J1 uvLqhmiJtfm? Ju ·~ 1q]rbJmln •niflqur 

-ubmtnq:, •Gt/IJm.Jq ~ l""'l"'v'l:r 7J ilfLqbmqflm? .11"'111 ~ 1'1unu:, 
iJJu 'u'l~uftJ1u?m1J1uJmln. t/1nuf !'If 'lmTJ11 tpu1'11JGIJm :,Jmln 

-m'Jmy. ltJmrl 1bui'Jrfn nJurb G·1vLqbmiJtJm~ •G1L7-uf 1J'I? 

7Jm1J n1fln11J~ •Gt/JtiJlmnffm t/Jq~ IJf(Juqm~mlt/J''Jm IJ'I J'1U1Jml 
-m11m ilJqiJ111fltJmlnJmy. 'lJffm1~uiJq1ul'mJvJmJ •Mm 1BmtJ 

t8t/fm'bu,~uf1b qmTJm ~ J'1u]rGmtnn 

i11Jt/J'/.Gt/1b 'Tnt/.'ilJ1uTrl1im rfJqg1ufqmlnJmy. 1tub'IG 1L1ufm1Jflm? 

IJ'I J'1U1Jmnrfb1Jm:,. DJ'mnml' 7J iflj.uJu '1uflflmbmJm? 7J. 1utJI!l 
-m'lu11nuJin '1uflflmn{mGmll ]rulqiJGmlmllm 'IJmJ'Jul'nf ~ 1'1u]r 

-IJJmflqq { ilnifuJ'mmnmfi'l'l t/JqiJ11JmbiJ'IIJ Luy.uJu) J'1u71JUIIJ 
J?J~uf'lmtJqmLm.g t8rfJqnml'mJbmLmJ fniJ'fJ qmTJm J'1Uf 

-ltqbm'lflm~ ~ rnu]r'b'll/'lrfn n'lhlmJu]rmnflb ilb1uTmizflmt, 
. ' . . . .• . ~ 



'1wflnt Jnm JwJwflwqfr pfi{JwgpntJ JzwqqntJ bfl UfWJJwfl~
q~fl n.b!/Jtbpuflbp, npnflg zLnpt;fu/_ utl'l_hnthhpfig qwfJp wp

mwt;nun.J ~ 'lbUffr wJpwpflbppt 

ltfJfr !wJwf.twq qw{Jfr wfi1_WLnnLJ[! n1_ {Jb U[Wuu~![, IUJ[ 

wqmfr!/_ Uff'"9bu ~~ 

IJwfJf.twmqn<fJJwb L_ qwfJflwnw1_wgJwfl Jb1_ LzwLwlfwLfr9 

'Jbf' bf.t fuw'fnLJ t;pU[n!pfrq_fr ( Umnpfrb IIU[_b'[LUJpfJ h[IILULnf) U 

JJnLu Lbpqwmwqwfl q.b'[J.bpfr t;npJnfltbppt '1-pwflgpg lflfuw.l_np 

'lbl'l! U[Wtnqw'tntJ ~ Uff'"Lwlfmfr'tpfl, npp bU[LUULnn;J ~ flbp~ 
qwmJwfl[! L_ qwfJfr wf.Jf_WUT'lFwfJf!t 

IJU.P.Jl IJU!!U'Jl btl, ,!USIJnftfil'Snft'b'bbPJl 
ti>W"fl lu flftla-g II ft'bl! l U'-IS U8l1 US J1 tr ~ U 'blltoU' 

ltwfJfr qwqJp, J;bmh.wpw[' Lpw t;wmqnLfJJntflbbp[! •fonfu

qntJ bh Lwlfmwgfiw!fi 2J1f_WfintJ 1 ,;,JufitJ.pfJ' J-hfrg w1!Jp1_wU[bu 

t;bmn umwg.l_wJ- wnw1_pfl qfJfru Jfit;_u qwfJflw'lw'f.wpfr 2f'f_Wb[!t 

1.wmqwU(4u J-tfoo t;bmn wn.w1_pfJ ,ojrbppfl umwgwd- qwfJl! 

fuputn mwppbpqntJ f, t;bmwq.w 2f'2wbp qwfJpg. WJ'J qwfJp 

lfntt/.nlJ ~ IJWL (fufod), '1-wll! MtfoO t;bmn ntbhtn.J ~ pftmbfl

ufr.l_ IJbrzflwqntflpo Jpb]_U q.npz 'Jbl[fb lfiiLJflt lfnmwqnpiuU[bU 

3 Of' t;bmn upw lfiiLJb[! wp~MJ lf mwppbpqntJ bnpJwl qwfJF . 

q.nLJUf9' Unw1_pb qfJbrfr 'f'PLP qnhufrumbhgftwb fJwbtlp ~~ 
J.q.l{_nrz, brpbJh ~l t;wmfrqwhJwh, t;wJl! pwrzurw.l_tiLb, i!h wrzfrt 

lfwhrw'lfimwlfwJfrb t;bmwqnmmfJJwb 'lbu(pnLJ 'lwlfr Jb2 
qwpbtfr { 'lfrmbl uUffrmwqnLgw-LfrUfnfr'lwJfrb pbn<Jf1fr qwfJhw

.ffb JLU[tJhfrqbbp, npnbp t;wGwfu JfrwgqwJ- bh J"Lilf qwfJfrL

bbrfi t;bmt ltwfJl! Ufwpnthwqn<J ~ hwh. ftJJntp . JwrJfrbtbpt 

f>p · pfoJfrwl[wfl pwf[LUIJ.pn<fJJwJp IJLUlf! qq.wlfrnpLf.t mwppbp-

. l{nLJ ~ f.tnrJwl l[wfJfrgr . 

Unw1_pb qfJp IJWL£! JbJ- J_Wtpnq U[Wf'lltbwqn<J ~ uU[pmw

l[nLgwjpb LjntfJhr (Jfrf.tlu.. 15,0 %), t;wml[wU(bu wnpn<tpf.t b 

W[pnLJfrh, npnf.tg l!wbwl[[! wumfr6.wLwpwf' U[WqL/.Iund ~ U. 

Jnm 1_nppnf''l Of'[! t;wubntJ f, Jfo JbJ-nLfJJwb, "f'l! uni/_nrw~wb 

-~ bnpJwl l[wfJfr t;wJwp, p_wJ9 d-'ilfro Jfr'ilt JnfJbl'"l''l Of'f 'f"P-
_"ttwpwb(! qwfJ lf pb'fnLLnLJ( . 

ll!f 

U.tpntJpflwJfrL !ppwlfgfrwJfr UU(ptnwqntgflbpfr · pwpJ.f' U(W

f'IILflwqntfJJwfl t;bmL.wflpn.l_, wnwf_frL qfJbrfr IJWL[! Ufwumbrfr

qwgJwfll! l_f 'lfrJwftntJt 

'l:wlfr tlU[ptnwltn<gwJfr't bJntfJb 1~fr JbJ- f!LUbwqp U[IJJ-jJw'tw

qnpntJ ~ bpw Jnfupfr pwpJ.p U[!U[IIItflwqn<fJJn<'tp h. bpw 

pwpJ.p fJ{Jqn<fJJn<b[! (40°T - ftg pwpJ.p ), wJflnt{bmL. wJfl wumfi

Gwflwpwp U[wqwuntJ ~~ 

Bnt'lf Ufwpn•tfii.J!qntfJJntb[! 'lwtft Jb1_ qfJ/' wn.wf_pb opbpfiL 

pwqwqwfl pw;J.p ~~ pwJ9 10-p'J Of'£! umwf.tntJ ~ fl~~pJwl 
Jbd-ntfJJn<bt 

Pnl'!f' qfiflbpft 'lwlfr fumn<fJJnLb[' •f!nful/_nLJ ~~ qwfrtqwJ- hpw 

pw f[LUIJp p 1_ J w u b pp tp ntp n funtfJ J" Lb /t!J. t U.nwhJ.frh q 111/_ bp fr 'lw lf 

fumnLfJJIILb[! qwpn'[ ~ 'f_lfW[fll(lhfl zb'[qh[ J/r!_pb 911LQLUbfil

bbpput 

'IJLfro 6-8 Of' t;bmn qwfJp J.bnp ~ pbpnLJ fJnpJwl .t;wmqn<

fJJntbhbp h. qwq_J1 {wqmwyfrwJfi lf'f_WbnLJ, "f'l! J/r!_fih t;wzqnq 

mh.ntJ ~ JnmuJt[nplllt'{bu 300 O[t 1 qw{Jfi· qwq_Jp wumfr&whw

pwp tpf!fuqn.J ~· ( wrz. 9 ) r 

Unqnpwpwp LwlfmwgfrwJfr wnw1_pb wJuntJ J"<'l/r U[Wpnt

Lwltn-•fJJifLUf! J/tn.pp-pb]_ pwf'J.~ ~ LwlfmwgfrwJfr J/r!_fihfogt UJflth

~bmU. 3 - 4 wJfrubbpft f!bfJwg.pntJ WJb npnz J_Wtfrnq U[wqw

untJ t u. LwlfmwgfiwJf' lf'f_wbfo 1_bp1_11LJ pw('J.pwbntJ ~I u,t 
IJhU[.pbpntJ, hpp LwlfmwgfrwJft 2P2wbfr t/_bP1_ntJ qfrfJbp[! wpwq 

U[Wqiuun.J bfJ, JIIL'ff l:.fLU(IIILbWqnL{JJIILb[! qw{Jfr Jb1_ t;wubntJ 

~ 5-7 % -pt O{Jb qfrfJl! U(wqwund ~ wbbzwb l_Wtpnq, WUftU 

JIIL'[p U[WpntbwqnL{JJnLb[! pwpJ.pwbntJ ~ .p/rl_ J_Wt{tnq t 

{wqmwgfrwJfr lf'f_Wbn.J Jll<'l_p t;wJbJwmntfJJwJp I!Pl l_W

tpnq pwpJ.pwbntJ f, hwh. uulfimwlf"<OwJfrb bJnLfJhf'P U[Wpnt

'ilwqni_fJJnt1l[!t 

l.'lfrn•fJJwb . .¢bm qwt'{qwd- LwlfmwofrwJfr 3-5-ptf wJfrutb

pfrb tpnfuqnul Mt qn.l_fr opq.w1!frq_JnLJ mb'lfr nthbon'l !pfrqfrn- · · 

l"lffwqwh U[pngbuflbp[! 1 ll(lrlfl[! ~tz'JnLJ bfJ qwfJp qwq_Jp .l_pwt 

ltn.l_fr owJw.pboJwL JwJwLwq, qwfJfr !pfiqfrqw-pfiJfiwqwfi 

t;wmqnLfJJnLbbb[lf! zb'f.l_n.J bb bnpJw[ qwfJfr .t;wmqnLfJJntbfrb

f' fro. 1_ b P2fr L q fr{J b p ft q w fJl! n Lbbb n LJ f, 'lw n.fJ w 'l wt; w J, J"L'lf 

''(w('nLflw~nLfJJn<fl(' fu{tum w.l_btwbntJ f, (Jfr11t"- 9%), Jnfupp 

ug 
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b. ~UJftutw4ntgflhpfr pwflw4£! npnz l!'"P".[ pwpApwbnLJ t, 
.fil(lt/_nlfljnLfl(! frl&ntJ ~ Jfr&lk 5-6°Tz 

~w4wwsfowJp ll'lwbnzJ 4wiJ[' pw'lU!'ff'nLJJJwfl t{mtpnfrmt-

fi1JnLbf! ~""'14_w~ ( "l JfrwJL ~bL,_wLnt pb'lJ&wt[npJw&, WJl 
flwb. 4bpiu4pJw&

1 
frtLwJ.pp 1 ~&fr JwJw&w4fr k UIJL qnphnL&bf'p 

.\btnt Sw{'t[w UJtupp.bp JwJw&w4&hf'pL hLwh ~n4_bpp ~w/'f! 

.\wJbJwwb[fou, 4wpb£p t L4wuth£ 1 np Lpw J"l'lfr UJwf'nLbw-

4ntfJJnLLf! npnl lwtf.n4_ 4wft:u[wh t .tL/1 JwJw&w4fr9• Ubnw.:. 

Jfr& , h'ufr 'fb"f.pntJ, 4wflft Jnuzfr Jfot.fo& UJwpnLLw4.nLfJ'Jnc'll(! 

Lw4wwufrwJfr (!fl(lwg.[!.ntJ w4_btfr p.wpJ.f' t, .pwL qwphwLwJfrL 

b. wJwnwJfr& .t&fr JwJwfzw~z 

trfl tu.r~ '1-llf'ufl'i./t~brt> U.9!l-b81l'llJa-S n~>tl! lJU.fil't> 
l:!U.~lft> t1,ru. 

l.Jntl_.br~ gbq~ Wl{qhgmpJmlip: . S4..Jwl UJ WJJwfz'itbpfrL pL n

pnz npnzw~fo qnphn&flbpp (4bpp, znwUJwtnfr fbpJwuwfoG.wufr, .· 

frthwJpp
1 

41/it'fwfln< J!flwpnLfJJwb lL WJ£fz), bp~tupwutk Ul'l'fb-

9"Lfi/:Jwf: .\butlLwflpnt[ 4hfl'fwUnL Jbt. wJpwU[L'ft[ntJ bfl Jfi'wJfl 

Lf'wf.t Jtltp.w.~wtnnl,4 t;UIIutf:p ~ww4whfrzLbp, npn&p tfonfrtwfls- . 

1/_niJ '·J;i i.zbpnLbqfib('p~tfJ,;;w fi/:b frblnL 4wflp 4w'f.Jfr npnl QnL- · 

owfzJ.z'Lbf', frbl"fbu Gf'pf.w4, JnL'LP UjWpnL1fw4nLfiJnLfl(!, pfJn

pnz bfJ utqJW£ ub'lfr <wJwpt 10-p'f UlilJnLUWqntJ pb[IJ/.wh- t 
r,wf'p PW'llUlff''nLfJJwfJ ~wfuirLJ(! qbfl'fwfJnL ohqfroz 

liwpJpwUUIUJWUJWJ/_np 1 Swq./t(fr• ~wmt[fr·wftwfl ~wrJpwqnpl 
b. qnuwpn,JwJp sb'lbpfr qn4_bpp ftwfill!. nt&fr l."P LJnt{ilhpfr L. 

· uUJftutw4ntsflhpp pwp&p UJWf'nLflwqnLfJJnLfz: liwfilfr Jpffrb pw

'lw'rJ-pnLfii:JnL'II(! J"L'lwJfinLfJJwL utbuwqbutp9 0,11%-nq w•[btfr 

pwpJ.pwsw4_ WU[pw&pwJfz~' · 4wflp Jpt.foh pw'lWlff'n'-fi'Jn'-flps 

(3,1!8%) b. Jnut 0,15%-n4_ euut l"l' uU[putwqnto&bpp UJiilpnl-

'bw~n<-fJJwb r 
'-lhJ'~ ~l{qb9nlpJ1nlip: Sbfrtflntn'f[! UJhutj! t 4iupnqwLw 

utwppbpbt qhpwqpJw& t:butb..W&j!nt{_ wnw1wgwh t:wJJr, npwqfr 

b.. ~wflp pwqw'fpntfJJwfi Lt[wqwqnLJb lbqmJ'Hpf! h. 'fpwflg 

Jwupfi .\wqnp'Jp !/Jh!'Jw, l!w{ilp p.w'lw'fpnt{iljwb L. 4wfi/:Lwq.bq

~(1LJ _fl('w wf.!.wtw!/Jwfi tf.('w w'l,.'lntJ bfl pn£"P q.np~nLLbpf!, 
\2\ 



1J. 'l J n "- u 1M~ 10 
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Uk J.uwJmwp'llsm 4250 12,81 3,42 3,25 4,90 6,75 
hnlJ"'I"l'Jw'b . 4850 12.53 3,68 :~.28 4,95 695 
~-I!Jfop <nlllpwumw'bwJfo'h .3386 12,118 3,82 3~ 48 4, 66 675 
UfoJir'hfi-LP . . 3502 12,73 3,89 3,32 4,80 714 
~numpn•fJw'h • 4960 13,09 3,82 ;{,56 5 , i2 741 
Utwfl•nLup 2463 12,44 3,86 3,16 4,71 706 
l;ypo~w,.'b 3002 12,.'!7 3,75 3,46 4 ,80 711 
'f., I!,( pwum"lwmwy"{' 3080 13,51 4,34 8,77 4,77 780 
S u"1PtP • • · · • . 3709 13,23 4,20 3,53 4,77 758 
fl ,ul''"'Liu1f. 36()0 13 ,00 4,00 3.,51 4, 19 736 
{wmypwf[w'b f[w I!'( pw·•tnp2 3734 13,20 4,04 3,32 5,] 8 744 

f:'b'lwJis'be 14054,12,74, 3,79 13,39 14,921 703 

npuU.[! UJUjU.J-\nt/_nLJ bL flnpJwl qbpwqpblf! h. qhfJ'fUJUnL !pp-

q_frnlnqfrwqwL qfri:wq[!l 
'-lwfJLi.umnL qnqfr flbpwuLnLJ{! qwmwsLnLJ t qwf1[1 pw

'l Ul'ff' nL{J J nLU l!' 1.1{ w q LUU b sL mJ t l.nl' L Jn L{Jhpp ' J nL'lfr h. u Uf ,, -
mwqnLsfr [!L'f-<:wfln'{' .[!WLwq[!l Uw-':JwLt/_wt} LnpJwJp Lqwm

JwJp 'LfbYI'IwLpflbpfr 30 %-fr fJbpwuLJwL '1bUf.[!nLJ , tnp fiJnL

fJbpfr pwLwql! qwfJfr Jbp_ tfon.[!pwLnLJ t 0,7-0,9 %-nq, LUJ'f 

flt/. nLJ' JnL'lfrL 0 ,4 %, uUffr.mwqn..sfrL 0,3 % -nl/_ ( IJ.. Gtf. wpb )a. 

'-lbpwpmdLfr Jb2. U[pnmbfrLfr .[!WLwql! JfrLlh. LnpJwl uw-<:JwL 

JUwsLhtntf. JnLrzfr h. uUffrmwqnLsfr UfLUpnlLwqnLfJJnLL[! qwflfr 

Jhp_ JbttwLnLJ L qbpfr Jhp_ U[pnmbfr'i.Ifr wtf.bl9nL4mJf1L 'fnq_wL 

-lfpwqwL wq_'fhsnLflJnLL lfr nLLhLw qwflfr pw1£LU'ff'nLf1JwL 
J/_pw1 

IJ.nt/_nLJtnfr, qnpfl'fwLfr,/ t/_wpuwqfr fuwnflnLp'ffrS Lf'W9nL9Pl 

qhp£! pwpJ.pwsLnLJ t qwflfr JnLrzfr h. uUffrmwqn•sLbf'P UfwpnL
LwqnLflJnLL[! (0,1-0,15 %- nl/_)• '-lwLwl. qbpni/_ qhpwq.pblfru, 

. ( npnL.p tbL mwlfru wnwLJ.Lw-<:wutnLq -<:wJ nL -\nm, 'fWfl[! -<:wJ, 

bflhpwJfrL JnLI£hpfr h. WJLL) qwfll! iL LpwLfrs umwstf.nrz qwfl

uwJflbnLhp[! nLflhfJ pwpJ.f.' npw~t 'Jow JwuwJp pwqwmf"/.JtLJ 
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~ flpwflm/_, np JwJwflw~pfJ -<:wJ/_w.pJ/_w<t 4wflwl 4bl'l!• lwq 
lnpwsl/_wt} f.t UfWt;U{wfJJ/_wt} J.f.tnl/_ 1/_pmwJpflwsl/_w~ qbp t -<:wfJ

'ff1uwfJnLJI IJ.J'1UfPuf1 4hl'£!• -<:wmqwl.l{bu q.wpflwLwjpL, qnJ/_{1 
qmpf1lnLJ ~nwp_ t pbpnLJ nLd·b'l fuJnpnLJ, npp -<: hmh.wfJ.pnJ/_ 

wnwp_'wLnLJ bL qwpwq.wfJf1nL h. .pwswfuwfJfJnr., npnL.p Jwu

LwqsnLJ bL qwfJLwJnL'lP wnwp_wsJwL[! (-<:wmqwl.l{bu p_pnLJ 

LnL<ttf.n'l h. sL'fn'l JnL'lwflfJnLLbpp upLflhq_p -<:wJwp )I 
Uft.Lnuwsl/_wtt qhp[! npnzwqfr .pwLwqLbpntf. pwpJ.pwsLnLJ t 

( -<: wmqwU[bu aJnwL£!) . Jf1bp . .pLbpp uLL'fwpJb.pnLflJnLL[! h. 

'ff.'wL.p -<:wpumwsLmJ C, A h. wJi t/_frmwJfrLLbpnqt Ufrlnu[!, 

npU[hu flfltf.hspwtt qhp, lwtf. wq_'fhsnLf1JnLL t nLLhLnL~ wLw

unLLHpfr Jwpun'lnLfJJwL 1/_pw, LU[wumhtnt/. Jjniu qhplipfr Lwt/. 

JwpuJwL£!1 Ufttnup Jhp_ qw LfrwpJh.p UUffrmwqnL9• qwLsfrnLJ , 

!flnu!pnpt (wqnpwq uf1Lnul! qwf1LwtnnL wLwunLLLbpfr <wJwp 

wLtfonfuwpfrLhtf1 qbp t -<: tuL'ffruwLnLJt 
IJ.pJwmwU{tnnL'lLh£'£! (qht'P h. zw.pwpfr C.wqL'fh'l, zw'lq.wJ, 

q.wq_wp, qwpmn!f>friJ. h. . wuL) qwfJLwumbrztt qhpbp bfJ, Ll!· 

pwL.p UfwpnLLtuqnLJ bL 'l'fwlf' .pwLwqnLf1Jwtfp '1JnLpwJwpu 

wttfuwp_pbp, LfrwpJb.p UUffrmwqnLSUIJfrL LJnL{Jbpt '-lnqhpp qb

pwpwJLfr Jbp_zw.[!wp (wpJwmwufmnuzHpfrs) JmsLhL£!• uUffr· 

mwqnLsnt/. Ll'frt/. WUfw -<:nJ/_1/_wtt-,JLflJwL 'fbU[.[!nLJ , pwpJ.pwsLnLJ 

t qwflp JnL1£WJUnlfJJnLfi[!l 
lfb,} pwLwqnLfJJwJp uUffrmwqnLsLbp Ufwpmflwqnrz qbpbp[! 

( .[!nlul.l{bp£!• zpnmflbp[!, flbtfobp[! h. -\wJwqst/_wtt qbpbp£!) tbfl 

UJ'l'fnLJ qwflp qwq_Jfr h. -<: w"!qnLfJJnLLLbpfr 1/_pw , pwswnn~
fJJwJp .[!nLUUfbpp. npnLp UfwpnLLwqnLJ M.1 pnLuwqwL JnLrzbpl 

'-lnqbppL qbpwqpb[nL -<:wJwp OCfmwq.np<tnLJ bL t/_nLlP• qwLbtfop, 

~phw<tfllrzqp h. pwJpi.uqp .[!nLul.l{hp£!1 upwfl.[! UfWpnLLw4nLJ b~ 
6wq.bsw<t ,C.wpUfwfl{JnLL/ip, npnLp ~bpfr -<:bm JfrwufrYI JmLh

Lntf. qnt[_fr op'fwflftq_Jl! JwuLwqsnLJ bL 4wf1LwjnL'lP wnw
p_wsJwfl[! , npfr :-<:bmh.wL.[!nt/. JnL'l£! J.bn.[! t pbpnLJ .[!uJ/_nrz qnL

upumhfls[7w, U[UiqUJunLJ t sfl'fntz, !_.f'nLJ [nL<ttf.nrz bWf'UfUifl{JnL• 

Lbpfo flft"-l! h. Jbt}wfJnLJ t Jn'fp flf14.l!• qwfl#wJnLrzfr npwq{! 

J/_wmwLnLJ t1 . 
t/Jnpabp[! snLJ9 hfJ mt/_bt, np qwfluwtnnL qnt/_bpp qbpwpwJ-

flp Jbt 1 ~If 4flt/_wtt ~wfli' 'ff1J'wq 140 rt,-{ts wt{_htf1 1/_nLzfr 
1Z3 
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IJ•pJpf' .,..,.p,.,uurw'bwJJo'iJ 
UjoJir'hfJ•tr • • 

""""'('"'''"'"' . UtwfJ•nLup 
l:rff>ut..,, • .-, " 
lt_w p•f f'UI""'"lwurwr[np· 
su.,h/o ... . . 
lJ,ul'""[iur/p 
("'"'YP"'tw'iJ tw pJpm "'1"1'2 

' ' 

"'"' 0 9 
g~,;'" 
~ t.l 
t.l -

t't. ~ 
-:::.. 9 t .:.--,...,. 

4250 
4850 
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3502 
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12,81 3,42 3,25 4,90 6,75 
12,53 3,68 3,28 4,95 695 
12,68 3,82 3~48 4,56 675 . 
12,73 3,89 3,32 4,80 714 
13,09 3,82 a,s6 5,i2 741 
12,44 3,86 3,16 4,71 706 
12,37 3,75 3,46 4,80 711 
13,51 4,34 8,77 4,77 780 
13.23 4,20 3,53 4,77 758 
13,00 4,00 3,51 4,19 736 
13,20 4,04 3,32 5,!8 744 

--------~--~----~--~--~----~----

f:'h'lw·fb'iJl'. 1405411 2,7413,79 ,3 ,3914,92 1 703 

npnL/! WUfw<nt/_nui bf, LnpJwl ~hpwljpbl/! · b. ~bfJ,_whm ~fo-
'lP"l n q.pw ljwf.. t/_fo-b w 4 f!l 

lfw{JLwurnL 4nrf.fo {JbpwuhnLJ[! t/_wurws1m,J t 4w{Jfo pw

tzW'I-f'"L{JJnLLf! , UfLUijwubsLn,J t l"l' LJnL{Jhpfr, Jn''lP L. UUfp
mw4ntsfo l!L'1-<w11nLp /!whwljf! t Uw<:Jwht[wJ- LnpJwJfo L~wur

JwJp 'ljbL,_wLfoLhpfo 30 %-p {Jhp.wuLJwL 'fhUf.pntJ, l"P htnt

flbpfo /!whw4l! 4wflfo Jbp_ tf!nnwLnLJ t 0,7-0,9 %-nt/_, WJ'I

flt[n,J' J"''lPL 0,4 %, UUffrurw4msf•L 0,3 %-nt/_ (U.. Gt[wph)t 

lfhpwpwJLfo Jhp_ Ufpnurbfo'&fo 12wLw4l! Jf,11tL. unpJwl uw~Jwt 

JbJ-wsLhtnt/.. J"''lP L. uUfpinwltrnsfo UfLUpn>L';U4ntfJJnLbf! 4wfJfo 
Jht_ JhJ-wf..n,J t , 4hpfo Jb'l Ufpnurbfo'ufr wt/_bLSntlju'Jpfi '1"'lw11 

'1-l'w4wfl w'l'l-h9nL{JJnLL ;} nthbhw 4w{Jfo pwi[W'I-f'"'fJJwL 
t[pw t 

U.nt/_nLJurfo, 4npbq.wfifo,-_, t/_wpuw4fr fuwnLnqi'I-P9 ll'w9"'9h 

4hpf! pwpdpwsLn,J t 4w{Jfo J"''lP L.. UUfpmw4n,sLbpfo Ufwpm-
Lw4nL{JJntbf! (0,1-0,15 %-nt/_}t lfwf..wl.. ljhpnt/_ 4hpw4pblfru, . 

{npnL/! tbL urwlfou wnwLA.Lw <wurnt4 ~wJ nL ~nur 1 '1-wn/! ~wJ, 

h{JhpwJfoL !"'tzbpfo L. WJL11) ljwfJI! L. Lpwhfos uurws~n'l ljwfi
LwJFJ4p/!H('l! nLHL pwpAp npw~l IJ.w JwuwJp pwqww('1_JJL,J 
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~ 11pwf.m/_, np JwJw11wlf}11 ~wt[w.pt[wJ- lfw11Wl_ lfbN!• Lwt/. 

lnpwstf.wJ- L.. UftU~UfUI11t/_wJ- AL..nt/_ t/_frurwJfr11wst/_wJ- lfbp t ~w11-
'1fruw1lirtJ1 U.nUffrufr ljhp[!• ~wurlfwUfhu q.wp11w1lwJfr11, lfnt/_fr 
lfurpfrlntJ wnwp_ t p·hpntJ ntJhq fuJnpntJ, npfr ~hurb.w11.pnt/_ 
wnwy_w11nLJ h11 lfwpwq.w[J[Jnt b. .pwswfuw[Jflm., npn11.p Jwu-

11wlfsnLJ H ~jwfl11wJnLqfr . wnwp_wsJw111! {~wurlfwUfhu p_pmJ 

£nLJ-t/_ nq b_ sh?-ntz JnLqwflflnL11hpfr ufr11{Jhq_fr ~WJwp } t 
Ufo.tnuwst/_wJ- ljhp[! npnzwljfr .pwLwljhhpnt/_ pwpApw91lmJ t 

(~wurljwUfhu J.Jnw11[!) . Jflhp.phhpfr u1111'1-wpJhpntfJJnL11[! "

'1l'w11.p ~wpuurws11n,J C, A b. WJi t/_frurwJfr11hbpnt/_t Ufrinue, 

npUfhu flflt/_hspwJ- ljhp, lwt/_ wq_'l-hsnLfiJnL11 t nLLh11 _nL~ w11iu
unLHhpfr JwpunqnLfJJw11 t/_pw, 1IUfwuurhtnt/.. J1n.:u ljbp/ipfr lwt/_ 

JwpuJwb[!t UfrLnufo Jh'l ljw tfowpJh.p uUffrurwljnL9 • 4wtsfrntJ, 
!f>nu!pnpt ~wt/_npwlf ufotnul! ljw{J11wurnL whwumflhhpp ~wJwp 
w11tf!nfuwpfo11htfr ljhp t ~wu'l-fouw11ntJt 

lJ.pJwurwUfurnLq11hp[! (lfhi'P b. 2w.pwpp -bwljfl'l-htz, zwqq.wJ, 

q.w 'l wp 
1 

ljw pur n !pft.L L.. w JJ. 11) ljw·{J11 w uur hqJ- ljh ph(' hh, 11[!" 
pwf...p UfLU(InL1IluljmJ b11 q_q.w[p .pw11wljmfJJwlf(! '1-JnLpwJwpu 

wJ-fuwp_php, LfowpJh.p UUfpurwljntswJfo11 hJnLflhpt lfnt/_hpfo ljh

pwpwJhfo J/;1, zw.pwp (wpJwurWUfUlntqt-hpps) Jurshh£(!1 UUfp

urw4nL!J~t/_ tl'fr4. WUftU~nt/_t[wJ-ntfJJw11 '1-hUf.pnLJ, pwpdpws11mJ 

t ljUI{Jp JnLtzWJ11nLf1JnL11(!t . , 
UhJ- .pwhwqntfJJwJp uUfpurwljnLshhp UfLUpin1lwljnq ljhphp[! 

(pnLUUfhp(!> zpnur'iJhp[!1 {Jhtf!hp[! J,_ ~wJwljst/_wJ- ljhpbp[!) lh11 
wq_'l-nLJ ljwflfo ljwq_Jp L.. -;wurljnLfiJnLHbpfo t{pw, pwswnnL

fJJwJp .pntuuthfifo, npn11.p UfW(InLbwljnLJ h11 pntuwljw.h JnLqhpt 
lfnt[hpfoL ljhpwljph[nL ~wJwp oq.urwq.npJ-mJ hL t[ntzfo, ljw11btf!fo, 
wpJ...wJ-,wqljp J,_ pwJpwljp .pntuUfh[l[!l Upwfl.p ilfLUpnLf..wljnLJ bfJ 

l..~wq.hswJ- .- -bwpUfwfi{JntLhp, npnL.p ~bpfo ~bur Jfowufoh Jurhh

L"t/. ljnt/_fo opq.whfr'lJl! JwuhwlfsmJ hh ljw{JLwJn''lP wnw

P.wsJwh[!, npp -~hurL.wh.pnt[ J"''ll! J.hn.p t phpnLJ .put/_nq ljnfl-

. ufouurhLsfow, Ufw4wumJ t st,.nq, 'll'"'J L"'J-t[nq bWf1UfLUflflnL-

Lbpfo flfr4.l! L. JbJ-wflntJ t J"'I-P {Jfotll!• 4w{JhwJnLtzp npwlff! 

t/_wurwbnLJ t1 . 
t/JnpJ.hpf! snLJ9 hf.. mqbl, np 4w{Jf..wmnL 4n4_hpp ljbpwpwJ-

tJfr Jht 1 ~'l 4fl4.wJ- ~wflfr '1foJws 140 'l~frs ur~htfo t{nLlP 
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l!ntUUf U1WLlfr lfwpbtfr, WJL 4hptq Jufrum qphqllp WJ'fllffrup .qw .. 

Pft!/ UfWmpwuuu[wrt Jnuzjt npwqf!~ J;wmqwU[bu UfW-<;htnt Jw .. 

· JwLwftt '-lhpwpwJ.fljr ·Jh2 ftnUffllri qhphpfr UfW~wuJt qhUf.pntJ 

fu[ wq_ntJ { qmpft l_ntJ w rLW~w9 nq .pw8 w juwpfilqp .pwuw~l!, "l'l! . 

.t;wLqhgflntJ t ~wp.jt J"LTIWJUntp1wt UfwlfwuhoJiutf!·t 

'-lwpJ, qtuqJp l[pw wqqntJ bt ~wL.p,;-_,jftL w'l.hf'f!' mtuu'bg 

npn'iJ9 opqwLpq_Jf! lf"J"~PJntt nt'hbL.wl l.P ~wpntp · '-lbpbpp 

.t;wL.pwJfoL LJntphpp pw'Lw'/pntfiJwu. Jhp_ Jmf.Jn'l pwqJmpfrq 

tLbJbf.J~'iJb.pftg w'i_btfo JbJ nr..zwqpm.fJJwL wf1Jwf.Jp bf.J qw[
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UfWJJw'iJw,[npl/_wtt b'iJ 'ILJuw.f.npwUfhu p_pwJL{t {tnfiLbp w.f.nq 

u"'fmwltn•yLbpnq , f}>nu!pnpw{J{Jqft h. ~frrnpn'bwfii{Jqp wtzbpnl/_• 

!}LwjwJ qw{Jp ftLl.Ufbu wqmpq, LUJLU(hu l;l LnfLnf'•lntz {JfJI/_nL

fJJUIU 'lhUf.pthJ .t;wzl/_fo bU wnumJ uwttL{t ftnLLbrl!: uwltwJL 

wj'l hpltiu JlifJn'lflhrJt onLgtiLJUhpfr Jfo'l.l.t. pwumnph'iJ l)w'(w

"fwLnwufuwlln<fJJn<L llfw• 'low pwgwmpt/_n<J 1; LpwLm[, np 

wqmpt/_ {J{Jt/_nLfJJmL(! npnzhlfou, 1\wzl/_fr bf, w _nLnLJ JfrwJ'ii [N<

Jn<JfiJntJ btzwa 'l.f'wJLfr w4mft"- ]tnHhp(!• . />u4 hpp {J~t/_ni-. 
PJn<L[! . npnznuf bL mplllpJwfJ Jft1.nsnt[, WUfLU wzqw[II.L 1\hm 

nhwqofowJfo Jbf bfl Jm'bntJ nl JftwJL tl'wt)-L{t wl[mpl/_ H-pnL
thp[!, LUJL LwiL UfnmhLsftwl frnuLbP£!, wJufoLpL LUJLUfpup H
frnllLhp, npnLp JfrwJL mpmpJwL "fpnohun<J H 1\wJinLI/_nLJ 

tn<JntJfJntJt 

U. 1uUfhu, hfJb 4wflfr Jhy_ qw zwm {JntJL 'IP""9"-"'l ~tw{JLw
ppnL (C3B60J) , LUUfw +l-pnLLhpft pwLwlff! f!Pl lafoL{t, uw~ 
qw1u, hpp wllf~tf.nl/_ ~{tmphtfou L"L~nLJfJn<J H-pnLLhp[!· 4!!-

¥wUfqbL Or{-{tnfrbbp{t l)bm, LUUfUI puftmJL l.t.hfil Jwuuw~~f'P 

_ Lbp'f-npMwL ophLpfr l)wJw.!wJL, wLJfo'lwUfhu -mb'lfr ltmLh

Lw qwfJLw{JfJI/_/t JnL_hlfnLLLhpp l)bmwq.w 'lfoungn<Jt Unp wnw~ 
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•.· • i . . ·•• 

·· i. ..· 

~wsuu} ~-/m·L~bpf! brfos lbqn.pwo4_n,J bfJ OH-:fonhbbpnq 

( wllfwlm) l.t wJlf" 0rrumii.pntJ u111urst/_ntJ f w1&; "I' 4wp .. 
UurfJ{Jt/_/t Jhp_ lfli1Lt/_nq ftLlllfhu wft111/tif., wJfiiJ!h~ tt UfN111EiLofowl ·· 
f1"l"l' . H-pnLLhn, Lhqn.pwo~nttl. btu '1-pw'I.tnti/ t qw1wLntJ · 

wl/111/tt/. l.t ll1fll1f't/_nq fJfJt/_mfJjwit .uw..,JwuntJithpp Jfrp_l.t hqui~ 
~wftwh l{lwpphpn•fJJn'Ll!' · 

' ·. Utfttutftft Jftp_nont/_ . fturfJft J.hqnpuroJwu WJ'1Ufft.uft pfJ.niJfJI! 

1uurpurt/_npmfi1Jn<L t li1W[pu "w~qft wnLhl UIJU tfntfnfunLfJJnLb
_bhpf!, nprt'fJ.p tnhqft hfJ nt'hhfln<J Lnp qfJqwt} qwfJft Jhp_ , hpp 

qwfJ&urzwpwpf! "hUe flnp uftunuF t hLfJurpft"-ht qwfJLwfJ[J."-ur
JPL fuJnpJiJtfJ, · 

ltwp}t ppt}_ntpjwr. t}tnt}m}untpjntC.~: bph unp 'ftflt/_~~ qurPJt 

fJfJqmfJim.Ll! Jftp_frL "wzt/_nq ftw'l.Jn,J t 16-18°T, WUfW 
wnw•fJd.pu ftnqbpp Jn111 WJfJ "U/hlUfu 'fnL(IU I; /:fUI[fU UfJ'I- uur;; • . 

Jiu&Lhpfoo: llwflft ppt[nLp1wL t/_pw w'l'fnlllf"l'"'"Luhpfrs Jhftl! 
ftnqhpjt Lwftll1woftwJft lf'p_wufJ ~~ [iuqutwofuu1Jt wnwp_ftu. wJ

unLJ w1& Jftfou "wzqnq "wu'iln-&.J I; 20°T -J., w1Ln<-:hll11.t wu-
111p-Aur'i.Jwputp tpn.ppurLnLJ t l.t 10-p'f 'wJufrL qurqJn<J I; IS'-
13Dti . 

. ~wftwwoftwJfr 111wpphp ull7wl"fftw~hpn<J ·qw·uqn'l JhJ p,[nt/_ 

qnt/_bpfrg ·Uli1WOt/_wtJ- -:wt/_wpnt/_fo ftw(JJt 'ppqn</J;JwL UIJ'fUfpup 
. li1UJli1UJLnulfJbp unqnpwpw·p lP Lqwwt/_ntJ 111wpt[w f!Lfh.Ug~ 
'{!nLJ I 

.. 'l.w&wfu wnw~t!ftL f(nqhpftiJ, fruf( bpphJfJ /;[ wJptitzp_ b,;_/IJ

f'frD u111wgt/_wtJ- fJwpJ f(wfJjr flfJt/_nLfJJnLLf! 20oT -fro pwpt!'p t 
LfrunLJ (25-260'f)t IJ.JI"fUfpup '1hUfphp wt/_htfr -:w-Awfu L~m<n-
1/_taJ hL wJnwLf!, hpp wwqwpf! wpwtJ-nLJ I; funLw:f. jUifllfUI

.q.bUJfrLUpntJ l[wJ {JflnL pitLuwtJ-wtJ-f( m&hgnq wpn<nwt/_wJph-

pni.Jt 

. lun1nut/_ Jwpqurqhlllfobuhpfo ftwt.J~lt! wq.pwm I; fturtoftni.Jnqt . 

'lnt/_hpf! n<mhtnq wJL., ftwt!Jf1n•Jfo wL-:pwtibzUJ pwbwft lbL 
. uU.wLnLJ, npft "hll1.l.twbpnt/_ ftwfilbwlfbq.lbpnLJ urnwturfinLJ L 
q'w[9pnLJp wt/_hlfr f/{JnL qiuqbpflwU7, npf! pwpd.pwgflnt.J t Upt.iJ . 

{JfJt/_nLfJJnLL[!i ltbpwftpJwu .f,ni/mfunLfJJwfl <hll1 ftwUft/_ll,l.q ftur

flp {Jfil.j_nLfJJn.,i.U[! qwpnq t Pt.f.Jbl, J.fiUIJUit} wnwf.Jdp~ ~n.lfhrip 
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r pwpd.p {JfJ:/.n<PJn<tf! UfLU{U[wbqnul I; hpitwit J,wJurbwql 

t" zw'p.p 'lhujphpmJ ftw{Jfr fJ{Jt/_n<{JJLLIU frthsJwul! UUfUIUll1nLJ 
hf. qhpbpftu wqbzwgt[nq qw[gpn<Jwftwb wqhpf!' 

ltll ja-J~ .t.llSltfllt~Sn 1>\i\ibf't> <I! O<J>n lull!>fa-31'1 I' \if! 
lt IJ.(a.'i.,U.ja-lhllJ.S l>'t; flU.lJSb f't>U. \.obf't> U.9.1'J.bB n I' ~3 Ulffl 

frwtpJ ftwf.Jfo Jbp_ qwfJ&wpfJn• L4w, fl.pw pH-e f(wqJnLJ t 
6,6 h f(wqhpfltuftwuJ/tn<Jw!fmu!pwmuiJJtL f(nJU([hpuf! 1fll11tqriol 

I; ftwJnLU f(n[nfrl"f t/_ftC.wqmJt ltwfJfo Jht_ ftut(JLwfJfJt/_IUJpb pwft

U7hpftiJJLhpp pwqJwgJurL -:h111 Jpwuft& ~wuqhu I; Cfflllfru f(wfJ

uwfJfJmL, npf! wuU7JtC.wLwpwp lfwt9'ftnuFI! futn<J { lfwllhfo.tfrg, 

qwfJJt pH-p JUntfJJntU[! tfn.pJ7LUUn<J t l.t ftwqbfrLwJfrL f[rn!U[.: 

[h:pujt lfnL"P'I upu111hJI! wt/_htfr · U(tuqwu lfwJnLL I; l"fwttflntJ: 
I , . 

· ltwfJl' {Jflqn•fJJ"iul! Jn111wt/_npwU[hu Jft~LI.t 25-27°T pwpd- · 

pwhwtfou '1w fi1twlithtfo Lt, p.w·19 w1Ln<-:hll1u, f(wqhp~~Jtu 
qnJUflh.puf! w:f.b£p n< wt/_b[p zwur ftwlgfrntJ qnpgflhtnt/_ .pwJ.

[!lU_JtJ.ntJ t l.t f(wfJI! lP '1ftJwLnLJ ll1.tu.pwgJwfrl!' 

lJwfJft Jwqwpl"fnLJf!, npf! htrpbJfl tz.p111.j_ntJ t li1UWJpfl liflUJ• 

· Jiuf.t'i.ihpn<J wJu urtu{!.tug'iihtftu, f(w''l.f.wd- t -\bus . lftu'lhfrLfr 

UIJI"fUffoufo qftC.tuqfr "hll1, {Jhh. qwfJJt <wJI! 11bnl.tu [1/Jnt. Lt' Un
t/_npwpwp f(wfJI! JwftUif't'f:f.mJ I; <ntu.pwgLhlfru, hpp Lpw Pl!P
t/_nt.fJJriLiif! ~wuhl I; 27-300'f-p: . . 

~flwpwqnp ll; C.zq,pfr111 fJ~zbL ftw{Jfr PfJ:/.n<fJJwf.J wJL JU'rw 
fJ..Jrii.Lf!, npft 11huan•J fuwfu111:f.nLJ ~- uutfr.mwf(nLgw.JftL uftu., 

111bJp qw1n,un<fJJn<'ilf!, pwufr np tuJL f(wfut/_tur) I; "L Jftwrfl 

"w{Jp PPt/. nL{JJ nL'il PB• U/ JLI.t f(w qh JtLwftwts Jtn tJtu !pnu!pw l/111,/ Jfofl 
l"ffUU[hpuwJUiiLfJJtuU LUUU7p$.wflpg · U qur{Jp IUI[_hpp d.f.tpg: 

. ltUJflfr Jbp_ . ftwfJfswfJ[Jt/_wJpb pwqUJ..hpfr~hpfr "h'('WlfJU 
ptu'l:.Jwgn<Jf! <wuqhoun<J I; f.Jpw Jbp_ f(wfl&wppqft wt/_htwo

J wL l! 1 .;_w 'l h ftLw f(w tsfrntJw !pn u!pw<n w JP u f(n J Uf [h.puf! tf'frt/_ 
·.pwtpwJ:f.~<J t b.· ftwqhftuJ! Ulr.p_iJJU1t/_n'LJ I; wnwfig 'U7wpwgJw&, 

bfim[wtJ-.p I; ll1~t/:w('twPJt fJ{Jt/.bottLJ ): Unqnpwpwp '1w Lt7bqfr 

: t nLflhLn;J ; hpp qwfJJt "'hw'tqftlu~ o\wuLn,J t f'inl;thlf111pw'twL 

. IJP.inft'u (pH-e 4·,7-ft '1bUf.pn•J): ltwqbfrLI! f(npg~nd t /;tblf.: 
, llrf'l#ftwf.J ~PS#l! b. l[nw qnt~~ nd t.• . . 
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t:.rua-fl 4flq.f1 b'bfl~ ~us·iJ n~ (a-S n fl'b 'bbPl~ 
ifJ n<~» n1u 01- (a-·3 n ~t'i..C 

flpbt qn~Jf.twqp ' Ujnt{Jbp- lUfwpnthwftn'l. f.tnpJwl pw'lw

'1-PntfJJwL ltwfJJ! pum fop 1p_qfrb1tfoq ~wmqrnf1Jntf.t'ithpp ~wpmz 

t wfomw'bfo ltfoLht oqmwqnpd-Jwf.t {wJwpt 

4wf1fo .t;pqfobupq qpCwftfo pnifmfunt{Jjntbp · UfWJJ~f.tuJlf_np
qwJ t qw[Jp Jbt nl swLlfwtfo, hppbJ'b wfuurwqfo'iJ Jfoqpn!ptn

l' w JP pf.t,q 1t b l nq t P w q_ J wf.t w[ nt/_, ~ J'l J p ftp ~p qw'b p q_J'it h l'J! w 'JJ,p_w'_ 

. mntJ h'it [fohpJh'bmLhp IL pntj'bhp, tflnfuntJ h'it ftwpfo .t;wmqnt

fJJnt'it'bhpp . IL . Jp zwp.p 'lhUf.pbpntJ UIJ'it 'lwl'J.'itntJ - ~pqw'itpq_Jp 
4wJwp qLwuwqwpt Opq.wLftqJntJ !ppqfonln'qpwftwL UJpnshu

'itbpp fuwfuurJw'it 'lhUf.pntJ, f[hL'IwLnL {pt/_wL'Ini..fJJw'it ~hurb.w'it- · 

.pnq wp'fbf, qw{J'itwqh'I.J.ncJ ftwpfo w":w2wsJwu Ufw.t;fou, tfonfu

qntJ h'it 'bpw ~wmqntfJ-Jntu'ithppt 

i!wpfr {Jf1~nLfJJnLL[! 1 p'it~Uf.bu 'bwb n_h'lndl.mwq_wJfr qhpw- · 

phpj wl !pbpJ h'bm win/It/_ nh·iufts fow'it hp I! 1 1_h'it _¥wp n'l q ftw Jhl 

f!.wpJ ftwflfo 'it~pJwl Z:wmqrnp}ntu1i/ipp . Jwup'itt unpJwt [JpfJ

t/_ nL{J J.W'it ft wfJl! l1w pnq t Uf w pntbw ft ht q'itwuwf[ w p hJntfJbp ,· 

ntump qwf1fo ~jtqpb'bpq t[foC.wftp umntq.ntJ b'it ~bmbtwl Jh-

fJ~'I~}!.ent/.t _ _ 
'-lw [Jp J hf. UU( pur wft nt9~ bpfo { p 'll'nlfo q_ w nwp_ pbpn'l 'fw'-. 

wnwl_wsLnq pwftinbpfowfl.hpp wn_~w JnLfJJnL'itf! · itpnzntJ ·· h'b 

ppqw JpL 'itJntznt{_: U. J'it pu m.pw qpt/_ n tJ t J tu qw P'lt/. wJ-.pp ur p

Ufnt£, npf.t w;.,_wt.wflntJ t .pwswfuwfJ[Jt/_nt/_ [J[J4_hst/_wq ftwfJJ 

urw.pwsJ,uu JwJwflwq (11ft. 24 )t bfJh . ftwf1p JpwfltjwJUJJl 

flwpJ t L. q.wq_ wnwy_wsLn'l_ pwqmhppwflhp lftwt, umwsqnul 

t ~~wpfJ, wJf'n'lt. pnpJ.w'itnfJnq tstf.wb Ufpfl'f Jwqwp'lt/_wd-.p, 

wnwus zfo-Arnqp wl!p_wurJwL ( pnpJ.wiJnfl J/P 1 jt 4w{Jfo Jbp_ 

q.wq wnwlwoLnq pwftmhpfow'ithp tfoflhtnt 'lhUf.pnLJ ¥wqbfoufo 

j]wftwp'lqwJ-pp -Ln'lntJ t 'lhUfp t/_hp' q~q wnwp_wsfln'l J_foftpn~ 
!/Jtnpwjp wu1wmwJ- qwqhpfos Jwqwp1fl[wJ.pp q;fupnt'bwLw[liL 

~hmL.wL.pnq ( tfrnpd.w'itnfl M 21 )t '-lwflp pwpJ.p'flfll[_ntfiJw'b 'fbUf-

.pntj_ ( pfltf_hsnuJps ~burn) , ftwqhpflfos wn.wp_wswJ- Jwqwp'l

. qwh.pf! Uffl'lwbntJ t h pp_flntJ M24 tft.~npJ.w'bnfJp .t;wurwqpt '-lbL-

'Iwflnt Jp pwufo '~pqwflqnLfJJnt'it'ithpfo, LhfunLJ wnUI£W9U"'f. 
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Jftl/.[rnffitnpwJfr ftwJ uUffrurwftntawJph hJntfJhpfr . uftUJ/_wq ~P'I· 
pn[pq_p '}huf.pniJ, ftw[Jfr [J[J4_bantJfrs wn_wl Jwftwp'lqw_J-{!p 

ftw pn'l. t uur U19q b [ ftur purl[ UJJ- 1 qw q_ bpnq h b p[Jw qHJihsq wrJ- J nf'f! 

JwuwJp tn'lnLJ t _ '}hU[p t{hp ft,wJ frp_hntJ pnpdmhnf1p ~w

urwftp, npp ftw[Jfo qwurnpwftnt{Jjwh ~wurftwhpzh t ~w&'lfr
uwhntJ: 

bpphJf.t ftwfJp lwt/_npwftntf1Jntf.tp npn

zhtftu oqurqntJ ' bf.t bnwsJwf.t h_ UU(pf'.;. 

.-·'urwJfrf.t f.,Jntz'bhphJt unrJwl ppi/_ntf1Jw'b 

ftwf1p 1f14.htfr f1wp'! t, hnws'bhtfiU J'bntJ 

t ~h'l.ntft, qwurnpwftp Jwftwp'lqntJ tt 
U Uf ppm w Jph itJ ntzp '1bllJ.pntJ ,· b{Jh ~ w .. 

lf_tU u w p J-w t/_ wlfo ftwf1p h 68%- wu n 9 

qfo'b·nt uUfftpmft _ fuwnLJw'b JwJwf.twft 

UUf-frUtwftn·ts.fo pwfJfot'bhp 1_hf.t w'bt.wm ... 

I[ n tJ; 4 w {Jp Uf p m w 'it fr t I[ hp w J 2 w ftJ w'it 

~ w J w p t '-1 w[J,P .t; w m ft n t/1 J in 'it f.t h p p 9 

ftwfut/_wJ- hpphJ'it t/_hps'itntJ bf.t UUffl'-

mfo w4_htfo ftnLshf.tllll'Pft tlnJ-ntJfJt 

1.fot/..1Ub'I; · fth.L'IwLfrbkpfos u~ws./_wJ
ftwf3l! J;w JU1fn.Irp.hph[nL . ~~~~J wp o·qmq nul 

. h'it pfnJ{JpJnlwJfo'it 'itJnizfrst 

24 21 

't.~. 2!. ~wG&rml.~~ 
oltp rr~wJ~_G · GunL2_~ 

qbUJpnt.tf: 

unpJwl f1wpJ ftw[Jp . pH-[! ~uu/_wuwp t 6,6-fu '-lmf_hpp Jp . 

.pw'itJl .t;pq w'it'lnt{Jjntf.tLhpp ( Jw um ptn) 'lhUff-nLJ pH -I! pwp_d ... 

pw'itntJ tt U.J'I 'lhUf.pnul. ftwf1pu wt/_htws4_wJ pp11Jf1pJni/1 Jp 

.[!UIUp · ftwfJfoLl! 'bpw'it mwlfou t ftwuw~wqm_L hpw'bq · (unpJwl 

ft~Pfo JJ,p_ umwsl[ntJ t 'lh'I.Lw~wflwlw_qntL qnt1L )t 

lfwumpmp (ftpqp pnppn.pntJp) . ftwpn'l t [!fl'lq.pftht n1_ {Jh 

·wJpntLf. qntpJ-p, WJL 'bpw Jp Ju:vp 1 npl! .t;bzm t . ~wJurflwp_h
p/J[ 1 ~ h U1 Ul qn Ul h tnt/. Ul n_w'b.!pfl Uf UJ ntft'bhpfou JJ.m wstf. wJ- qwflp t 

'-lwpfo [wqnpw·qntf1Jntfl[! ftuiphfp t npnzht pum .p[np-z1U

.P'!Jf1UIJpL /11/._fot U.J'I ilhfJn'lf! .t;pJflt/_wJ- t Wjb p.wf!p qpw 1 np 

qwf1p ouJnmplf -ALznLJp, npf! p'bntf1wqpntJ t opq.wflpq_Jp !fop-

. qpntnq.pwft'wt Ufpns~u'bbpfr 'itnpJwl .. Lfo1thlf!, ~wJbJ.wmlllpwp _ 

_,wumwurnt'b JhJ·ntf1JnL1t <tt Upw JbJ-ntfJjntflp lfLfuw4_npwUfhu 

133 



ltwfvqw~ ·t tntcJ-bLf, f!l"f'wJfr~ w'lbrfr U. qwfJLwzwpwpfo pwuw-

~PBJ .. 
/!lnf'p pw'ilwlfp ~wpwpbpnLPJnLbp ftw{JLw2wpwpjtL, Ufhm.p 

~ zwm {J-b .f!Pl. ~wumUJmntu LftLfo It ;_qbpwqwLsfr npnzwqfr 

JbJntp JUIU j n f'l! "n lt nLJ J .[l£11[1-2W.f!Wf1W JfrL Pr"-· 
. .~ . .JJ l n I' fr % · 100 

Plnp-2wpwpwJfrh fJfrt/.1! = --
. ~ ~wfililwzw.pwrf' % 

unpJwl flwpJ qut{Jfr Jbp l!lnp-2wl!wrwJJtfl /Jfu[p 4-fos -

pw1r.!p l.~, t/_wurnpwft qw{Jfr Jhp_ WJU qqwlfrtrttbu pmpJ.p {t 

' . 

4U. ra.r-. 4 b't.U u. r~ u. 't. U.lJ u.t. U•U.PJ.~~ n ttP. sn ttl.£! bl.J. 
}!U.t.U.~U.t. ~nrtrnt.'t.bfltt U.9.'l-tBnJt~antt'LC 'lJiltJ. • .:J.PU. 

'-lw{Jf• tfowpd-bpn'-fJJnLU~ qwfon/__IJicJ- ~ n1._ JfrwJL tpw pfr

J /r w ft w u ft w 'l J fr 9 b. :p p q,_p ft. w q ~ L L; w m ft. n t{J j n Lb L b p fo 9 , IU J l u w u 

ft. b'ilu w pw'b w q wu b. !pfrqfrft w-pfoJ fow lfw'b ~wlf'ftnt{J.(nt'ilub pf"o, 
npn'&.p um/_npwpwp .t;wzl/./r ;_bu wn'iJn,_J _ ~w{J{i J.hntwplfnt

{J(nLubhpntJ' lfwflp f!b'fnLhhtn'- J-wJwuwftt llfrul.'lhn. qwflfo wJ'l 

~wmqrtL{Jj11l'ilflbpf! WUJ'ff.UI~Wbnpbu UJr['fltLd .bf1 U1(1ll1UI'If'IIJ'iJ.{!fr 

npwqfo qpun 2nul.pfo9 ftwfvqwcJ-, bppbJL tt:wpfJ_ t LfrLnLJ' iflnfubt 

w{lmwq,pn'-fJ:Jwb wnwuJ.ftu Ufl'"9hu'bbppt OpfrLm", ftwfJfo .t;wu

pwJpfl ftwq_Jfr zbqnLJ'f! bnpJU1[f9 qwp·nq t UJttiUp_' pbpht flpw 

Jwqwp'J-nlJ - fu.mwgflhtfru h. ~wmqw.Ufbu lJmbrfrLfo'lw-o'bbtfru, 

npp wnwt. t phpntJ ftw[Jjr'iJ J/_t pw'ilfo wqbpfo wt/_b[wqJwt wfs-

tt:p wdb2m nf.fJ Jnt'il: --
lJwflp Ulf1lfJr1tUWphpnLfJJw'b ow'kftwswJ- i:.Jntrzp wpmw-

'ff1UIU{!p nrru'~f! npn 2 ;_wfm/_ lfwulif. w~ t qw{lft u hqnLw Jbnt

f1Jw&, t{tw pftJfrwftw'il h. qh'iluwpw'ilw~u./iJ tt:unnqmfJ-JnLhubpfo 

t;bu1t 

'-lwp-p' ftbfJuUJpwflwqwU ~Wmqntf1J11LUflbpf zbqntJf! l_/r ~Lir
'l_NI[J/_11LJ L; w Jmu wp b phl .pfrt! fow fJIPh 1_ b pw-\u ftJwfl J b /Jn 'lub put/_ t 

liwpfr qbuuwpwLw~wfJ tfowpJbpn'-fJJwU UJWW~IJ!n ~wpnq t tfr
Lbt npu~ UJnt{J{t UJwqw u tftLbll! (rn.tpwgt[ niJ. wqnm WJpfl Jftw

gnLflJnL'ilflbpfr, wf,~pwdh2m wJ.fr'bwffflntflbpfo, w-Aft qnpJnfJ. 

uhpfr u. wu~J~ 
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4wpfo qbLuwpwLwftwL tfowpdhpnt{J-Jnt"bf! npnzhtnt ~wJwp 
tt:bmwqnuu/_nq_ qwpp Jwqwp'fntJ hL npn2w'tfr ;uqtn/rt/..liLfJJnL'il 

ntLbgn rz q w fJ-L w pp-q w JfoL pw ft tn b pfrwL h p p J' w.pn tp qnt[li171L(IW

J''"-1 80-85°C-ntJ Uf-Wumbpjrqw[!t/_wd- u mtf.Jwl qntlUJttt{'Wjp 

J;wJ'wp Jp'IJ;_u OUJUtpJw£ p_bpJwuurft-&wft (JnmwqnpwUfbU 30°C) -
UfLU'l.b9[1UU} ftwfJfr 'bJnt2foh wqblwguntJ b& 5% Jwqwplfl 

U' wqwpqqwa lfw{Jp mbrzwt/_nj111tJ bt {JhpJ numwuunJ ftwJ 

mwp ub'bjwqntJ k 10 d mUnl[nt.{JjwJp UfUI~ntJ Jwqwp'fJw'b 

p_hpJwu'mfo-Aw'hntJl ?-pw'iJfro -:bum npnznr.J bf,· pp',f_ntfJJnt'bp, 

J'w.qwp'Jtf.wd-pfo wnw2w9Jw'iJ .phntJ{Jl! . u bfJb ~Lwpwtf.nrr ~, 
f~tu u . J' wLp h w Jfou pp_fr t_'iJ b p p flfrtf.l! l f}.w rufw sJ w f, w J'l- 'bn tJL 

Uj w JJ wfltb pn tJ foJ wLw l nq mqJwl ftn ipnntpw'illipfo wqmfot/_ nr.~ 

PJ'hf'l! ftbLuwpw_uwqw'il mbuwqburfro Lfrwpd-bp ftwf!/_t Jb1 npn .. , 

· 2nul bu >;bmwqnutt/_111z qwp-fr npw"pt 

lJ hf/liW pwuwlfwL lfoJJpd-hpn t{J JUIU Ut b UUI" btrl fro J wJ bu w-

owllp ftwPI! untf.nrtwpwp LfrunuF t WUff1fLfrL, npp qqwlfo - ;_w

tfoml qiJJII{c[ wJ- t ~m/_ bpp WUtt: UJU7UI lfwbnt{Jjwh 4 bu-rt IJw{J-fr 

Lfl.llpdh.pnt{Jjwh t/_.pl.u w'l'I"'-J ~ opwqwL _ lfbp~pwd-foLf!t '-ln-

1_ 4 f' f! 'J-UI f!tll I[ n t/_ ~ {1t/_ Ul 'iJ 'J-W U Ul f 111-. q.h ll( pn r.J ll( UJ It UIIJ b 9 b rtl.J t It W

fJfo _Jbt q.mfu/_n'l ftwfJLw{J-{Jt[wjph pwqmbpfow'i!ltpfo w-Ap, WJU

-m b qfr 9 t l t/_ w 'm w u n ,_J t q ~ fJ-r J w ~ w p '1- n r.J l! t 

U' fo 2"' pp '1-hU[phpnul, ~w fJLw fJ-flq UJ Jf fJ pw ft 111 bpfo wflb pnt/_ 

qwpfo -. t/_wm Jwft~l"1"'-J'I! ftwpblfr t qbpwsflbl ftnLtmnLpwLhpp 

Jw'ilpfiJbpm/___ !fnfvwpfrthlmf.: 

'-lw[Jfr qbuuwpwf.oulfluu ·Lfowprfb.fnLfiJndlf! >;pJ'uwqwlinuf 

L; w J ui'il w p b pq nul t fJ pw J w ftw f' 'IJ wfl J w J wf1 ~If (ft w fJL w fJ-p{l-

1[w jph -J {Jbpp'iJhp UfWU7f1WUUib[pu) U lfwpnl[ t Wq_'fhl U[wflpp 

n p w If p J/_p w, bp p q w {J-'iJ w fl{J-4_ w! pfl J f lfp n !ft~'f'wb w nw p_p u op b

pfoL qwpq.wLnul t Ufwf1pfo qwhqt/_wafr Jbp_t 

'-lwfJ-fo Jbt_ inuJ-hLft ftwlgfrnttlwftw'il wqhrfr Ufwqwufl 'lhut

.(!ri.,_J WJh ;_/1 Jw~wp'J-t/.nLJ 2f1'1wuw!phpJb'iJmnqt _lJ.J~Il(pufr ltlfl
fJI! 4-t n .pp· "u J_ "- lJI U1 t J UJ p uq n ,_J J ~ r rpn op q.w u" qJ /r It "'l,J frg t 

IJwf/1! npU[bu tt:ntJ.Ih q.'hw~'wmqntJ _ t nJ_ Jfo-wJL jnt'lfr U[W

pnr.f,wqn'L{J JWJ p j wjl uw u u l.lfflm-wft nr.ow Jp'il L J nL{Jhp p pw'hw

ft m/_t- 4wfJfr uf/il'ftP('Wf111tfJ Jltt~Jf! lflfu wq npwU[b u U[ w JJ wtwt[ n ['

l[wJ- t ullffrinw~ntg'hbpm/_ u nl {J-b Jnozm[t UU(fotnwqntgflbpf! lf.w-
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p" wJ hfuu UJ pJb.pwt[ n f' pw I[W 'lf'wJ wu L b L J n f'""- t; huih. U{UI pn L

' 'ilw4nt.J h'iJ J w f''f"L J w.pJfijt UUf frmwq ntghh pp wnwy_woJ wu 
~ w J w f1 p n l np us J p L w fJ fl n t.h h pEt 

~HHII''UJ.StSbUU.'-lU.t. SU.flf1bP llb,/HJ.tflt.bPfl llUP.l1 . 
~U.9.IT~ btl.. lU.S'-1nftP.3nJtttbr~ 

9-JnLqwmhurbuwqw£ mwppLp qb1Jqw£fo!Jbpp qwfJI! J~w .. 
m b 'uwq npw qwqw fJ pw'lw 'lf'nLf' Jill.b l"Lbp 1 npf! I.I.(__WJU wuwt/_ !Jp _ 

t/_ wJ t qhLqwLnt. ftJwh.pp U7Wpphp UfW JJwtftbpnt/_, qhpUJ.qpp

. JwJp, hp~ w-A_Jt wpwqn_L{JjwJp k wJl qnp~n'b_Lbpnt/_t Opfrftwq ~ 
. -\ Jntupuft qb'il'lw'ilfo1Jhpp dwq.hpf! w J"bllfftu p u'b·L'fp qmp/1-{i nLLbfJ 1 
npf! mwlfou t _ fhpJn_LfJJwft wt/_blft Jbtt .pwLwf JwpJLfr npn-
ZU.J.qp · y_hp,Jwul.npSw'i.Jl! UJWt;UfwLbl"L ~wJwpr '1-pw 4wJwp tL 

-': J nLu /t u w JfrL b 'lPJsp t/_/t q w fJ p J "Ui_P Uf w p n t.h w qn t.fJJ n Lfl I! fu p u m 
pwp~p ~. ( Jfr'b;_L. 20% ):··-

fJ. Jlflllwmhmbu wqwu mwpph p qb."il'1wL{ithpp qwflfr 

pfrJpwqw'b. qwqJI! L. _,;wmqntfJJnL'bf.Jhpl! phpt/_wtt bt 

t,nt( • • • • • • • • 
UJ~ • .. . . . . . . 
n~fuwl' . . . . .. • . . 
lJ" IIIUFUI~ • • • • • 

liJ.rru uw"lw ur rr · 'l ur • 
:JNLU, ~,1~('nL • • • 
lJ('t Ubi Uf_Uiut If l.'[ilr • • 

~l¥prrL • • • • - . • 

n-·t . . .. . . . . 
!J.wJpfr~ • • • • • .• 
/un'l ' • • • • 

l'z . . . . . . . . 
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I 
13,0 3,9,. 3,3 2,8 
13,4. 4-,31 3,6 3,0 
18,5 7,2 '5,7 4,5 
17,5 7,7 4,2 3,5 
13,0 4,5 ~.6 2,7 
33,8 18,7 10,0 8,7 
15,0 5,4 "3,8 2,8 
15,9 7,0 4,5 -
17 ,BJ 6,8 ·s,o -
10,7 1,8 2,1 i-. 2 
17,4 5,9 . 6,2 -
9,9 1,4 1,9-

4',8 
4 ,.5 
4,6 
4,7 
4,9 
3,6 
5,0 
3,5 
5,0 
6,4 
4,0 
~,2 

0, 7 II , 029 17 '0 . 
0,85 1 ,030 17 ,0 

b , 91; 1 '034 25, 0 
0,8 1,0291.J7,0 
0,7!1,030 . 16,5 
1 ,4 .- - 17,5 
0,7 11 ~032 -

0~35 1 ,032 
f,I -
0,5 -

6,5 

6,0 . 

UJbp .Gwpp P£1 ~wq_Jm/_ zwm Jnin t k"ruf_/1 ~w[Jfo'li, {w-G.w{rl 

,;aLb'Uf'ul ~ jlfL['UJ-':win "L~ ~ nui. 'flU UfUJ J'l w'L wi[ nru/_ uiJ- t · UpuJ-. 

Lm/_, np IJwfiLI Jwl4P f.wpllffr9 lllwhnt.J t 9 t'f"'l . flwpU[w

fi.{JnLfdi /H fl. Jd/t q~ {J-p rTLh fr t.iU[pm wq qnt.JU, npn{ ~ Lmk IJP l 
~wpnmbfJ t UJWpnt.'Lwqnt.J, uw_qwjL Lpw Jby_ A t/_piitwJjtL . 

c.fo n.rp FL (_ Ul t/_ b lP -t J .p w L q n t/_fr 4 UJ {J rnJ I 

lfm[b ~w{Jfr JlfLf[W ·lf~l'fP_4Lhpfr J;wJbJwmnt.{JjwJp, WJd/r qw~ 
P/t JlfLilWifh'ffrlfubpf! wtf.blfr JwLp bt j "PI! !JUJWUUJHLJ f (ji, ... 
q.w'ilfrq_Jfr qnrzJfrg Lpw Luitf. Jh~.,pwgJi.u~Ji!t U.Jdp ~w{Jfo JltL'lf! fop 

. [/Jfo q_p q w- pfrJ frw lj w L q n L u in~ L m t b pn 1/_ [,_ ~ iu m ~,; t.{J 1 n Lfi L b pnt/_ 

l i.u m J irin t q m/_fr q w {J fr 1 n t.rzfrt: lJ. Jt!fr q w {J fr t/_p w {Jfln t.L h p w q ~ 

iJ.bLfoiJ, UUfpiriw~nt.sLhpf! wuy_wmt/_nLJ b[J Lnlpp qurnnt.ot/_wttp 

nt.fibgntz JwLp t{1wfJfrtLhp/r J.l.trll/_t 

ll.jJ{r qwfJ(! "'"PI' fr'Lt wtf_htfr pwp~p tJh .~lfwpwp wpJbp 
nt.L{r, pwL qnt/_{r 'twfJf!t lJhLuwpwflwqwL uibuwftbl!Tp9 1 WJJp 

qwfle npnzwqfr wpJb.p t Lbpqw1w9ftnLJ f!Um fop p·l.}l'f_wqpnt.

fl 1 w t-( ~ w'ft .p w 1 fo ft J w u h p, if_fr m w J fr t t h p) 1 P w 9 fr w Jlf, w 1 J bpI! . 

. z'wm J;wqt/_u.Jqhllf bh ~frt/_wftlfwhnt.J mnt.phpqnt.unqnt/_t 

llzluwrp qwpp nt.uf, · {JnLJL lf"f'l LppbpwLq.m/_ · uutfrmw4 

lf;,LJ11 1 npf! - piJIQWmptf.nul ~ qw{JLwJnL'f_p Jht_ qwp"mfr'b UfP'1-
. . ' . 

JbLmfr pwuw"ciJJ!IL{JJwJp: llt_fuwpfr /q~fJfr Jbt A tf.fturwJfrufr 
uj.UJpnLhw~nt.{JjnLbf! pwqwqwL. pwp4p t: 

fl tfu w p p q w {J I! Zf' qw L w !p b f' { h ft mm/_ q, n .f?P pt l w 1_ hlP '1-w 1.1-
'IW'l t Jwf[wpqt/_nul, pwfl qnt[/t qw{lp1 fl(/uwi'P qwf/p fJflqh

Lfw, Jwqwp'ftfwJ.p q.njw'ilflLJ I; JpwJh U.iJh JwJwLwq, bpp 

b f' UJ {J{J t/_ If L£1 J If L fJ f! ") Ul U fJ n LJ t J 2 0 - J 4 0°T-p 1 n f' [! Uf Ul J J UJ fJ ~

t/_ npt/_wJ t ft w/Jp' J bJ pnt!phpw 1ftnt.f/ JWJ pt 

fltJuwpfo btlp ft{Jt/_wJ qw{Jfo pwp~p fJ[Jqnt.fiJrrLftf! (24-
270T) pwuwmpt/_nLJ t UU(pU1W~Ifl-9hbpp [,_ tu'[hpp p~pJ.p U(W

f' n Lb w 't n ~p J w J ~: 

!h p q_fr ft w ~ .(! ft J fr w/1 w h J; w m ft n 1/J 1 n L t L h p n t/_ n lfu w p /r q w {J /r 
j11L~f! ¥nt/_{t qwfJ'hwJifL'l/'9 mwpphpt/_n~J · ~ ~!' fwfnLq · qnL~ 
u pu m hLg p'+l J"t/. h._ uu1/tm w q IfnL/b nt/_ t ~jpw J; w l J wfl lh pJ wu ~ 

urftG.w'b!! Jnm 30°C t, Uft'lwoJwu!!' 25°C: 
fll.fuwpft wftwpwm _ftwfJI! fu,JhlnL ~wJwp l_/t q.npJwut/_nt.J 

!f.tw'jr, ~Jh UfW1f1bLI)ttntf.J np Lui nt.bp JnLpW~UJmrnq ~wJ nt ~nur· 
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h bpq[ii1p1Jf!i. p[inLybln~m/_ lilll!;ouft1_btnL UJWm"SuuiitJ[, h['itq 

~iu-Awfu ~/11/_wu'lwtnLJ b·U. nlfuwp'iih[if!t ll.Jbufoy ~w-Awfu "l

fuwpp qwflp9 t'{lJJ.U1f'WUU1hLJ. bu pf1pUq_w U WJ[ W1[Wl_f1WJPU 

ilJ w'iifo p'ii b f' 1 /t u I[ J p 2 w f'.f! 2f'tw'iiu b pnLJ u lll Lt. u; fou '1 I.1J wfi p p·-. 
uh[lt f!Jwufrpubf'f! · Up . wJbu Ujw')b[i1L9 .t;buin fJWfl'iJnLJ b'iJ wb

q_1JwtJ, [iwufr hp p[inLg.bt'iibpf! n{UliilUnLJ b'in fllfuwpp qUJfJfog 

UJ w 111 {' w u in J/_ w J- q w [i w lfi! i1Lfi p f w tfw L I[ 1 p LJI/_ Nil_ I[ n u u fr u UJ b fJ ~ 
gfow k /Jb[Jlt. G.wpujw~wJ 1 · • ~ · . 

. . lfwmw~~ qtupe-: Pp ppJpu!f[wt f[wq_Jnt[, Jiuutwqp qwfJI! 

q nqp f[w [Jp 9 mw [i p bpqnLJ t u pw'iin J/_ 1 n [1 n LU ft .J ni.I[p 
1 

u Uj put li! ... 

qriL!JlPJpU bJhLfJ.bpfr, ~WUIJWJ{1U W1[b[1p pwpJ.p UfWpnLUW_qhL
{i}nLbt 

ll'w111wqp qwfJl! · nLUp IJhLpbft~u ~wJ, qHt[p ·qw[Jp ~wJb .. 
JwmnLfJJwJp, w4_btfo fJw'iiJ.p f[nuuftumb'iisftw Lt. fnpp fott pwy 

tfnLjUt ll'wmwqft f[wflft qwfJ'iiwflfJt[w1f,u · Jwqwp1jqwJ-pf! .UjpU-I'j 

t Lt. WJIJ J/_fl"SIJ!qtnJ UjW~UJw'iiJ/_nLJ t [WJ/_t ll.ulllpwm J.Lt.m/_ Jw

mwf[ft qwfJl! oq.mwq.npJ-1__;-,;_J t Ifw[JuwfJfJJ/_w1pu J[Jbppubp 

( JwJ-nLU Lt. wJL'ii), f[wpwq Lt._ UJWUpp ~wmpwumbtnL ~wJwpt 
9.wtfp.~q~ qwre-: fl.wJpfrljfr qwfJl! ull!ftmwf[, bpljuwqnLJ'ii 

. f1ppbpw'iiq.nq, .f!W'l9f' Lt. Jfo pnpp mmf1UJ ~wJm[ ~bttnLq t 1 . 

9. wJ pft q /t I[ w Pl! q nJ/_ft f[w fJfty t w Uj bu m w f'P bpi/_ nLJ t u Uj ft
mwf[nLQWJp'ii Jwuni/_t '-lnqp f[wfJp Jbl f[wq_bp'iip Lt. .[nLJ-h[p wq_n

UJUJ J fou 'fl JnLfJb {' p ~ w {' w pb f' nLfJ !" LU l! J n m wq n pw iiJ b u I[ w q_J n LJ 

t 85:15, fruq qwJppqp qwfJp Jbl_ WJ.IJ-~WpiupbpnLfJJnLU[!, f!'UU7 . 

Jbp ~bmwqnmnLfJJnLUbbpft ~wqwuwp · t · 60:40t 9,wJpft,qp · 

q·wpft Jbp_ wqnmwJp'ii UJnL[Jbpfr f!U'l~wunLf' pwuwlfl!· ( ulllfr

mwqnLgubjr p q bpw~ w2L/_ wplfhtftu) qwq_J nLJ t 2,1%, qwq_ b p'iip

f,l!' 1,1%, Lt. tnLJ-btfr wq_nmwJfr'ii UJnLfJhpfrul!' 1,0%1 {nl!(}btft 

w lf_nliJW Jfr'ii J /twgnLfJJn'iuubp l! f[w q_JJ/_ wd- bu '1J"Lf1WU w pu u JnL

fJb f' P9' w lP 11LJp U fry' lfl npnL[p U p9, Uj b Uj m nuu b {'fry u uuu 'lfr 

~wJwp J bJ- u2wuwf[nLfJJnLU nL'iibon'l WJL UJnLfJbppgt 

9. w J pfr q /t q w.fJf! fJ[JL/_ Lou htft u fu./tm J w f[ w f''lL/_ wJ-p l/t w nw _ 
t_WUnLUt '-lwq_bfrul! WU2_WuTL/.nLJ t J_wpwq_w'iig 'iintpp, JwfJp q1w

PfrtLhpfr Jllt.m/_, npnup [hqJ/_nq /{wJwf'JW 1_bu q_q.wyt/_nLJ Lt. 1_bu 
pnfoinLJ f[w[Jft qn'iiup_umb'iiypwLt . 

f},wJpfrf[/t qw[Jp J"L'lWCfU'fplf'iihpf! qnJ/_p qw[Jp Jnuzwqu'fpq .. 
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ubpf ~wJhJmmntfJ1wJp llPl 't.t,npp bu, npp 2unp1ftq upwu9 
JwpubtftntfJJnLUf! pwpJ.p it f},wJpfrf[/t f[w[Jp JnLtz_[! -fop qnuupu

UJ b u·y /t_Lil 1 n 4_ q w q b tfr u w u J w u. q w u r;:L/_ w J- L n f' l! u /; L 1 w I[ /t p_ b f'
J w u m p-Awu nLJ qmuq n LJ t ~ h ;z n 1.1[ L/_fr-Aw q n LJ t 

'-1 m/_p q w fJ p t; w J b J w 111 n ~fJ J w J p 1 q_ w J p ft ft ft q w Jil I! w 1_ b lP p /r l 
J n fu ft {' { Uj w {' n L~J w q n LJ 1. n pf! J /t f. /t u ~ w 2 q ti q l1w q J h LJ · t 

0,35 % (0,21-V,55 %)t 9,wJpfrq/1 1 l ftwfJp Jby_ q.muL/_nLJ bf.J 

Jft'iitlt. 100 tfq C qfrmwJpu it_ WJL L/_fr111wJfr'ii'iihpt '-lwpuw2w-. 

pwpfr .pwuwlfl! upw Jbl q_qwlfr lwlfm·J/_ w1_btfr -2wm t J .pw'ii ftn-

·qfr qw[Jp Jbp_ (Jp'iiJ.lt. 6,5 %): f},wJppqp f[wfJp fJfJL/_nLfJJnLU[! 

Jnm { 6°T -pu 1 lJ.J'JUjpup. fJfJJ/_nLfJJw'ii 'JbUjpnLJ [WqUnLup 

nbwqoftw'ii wllfwtfrwf[L#'ii {t . . . 

. fhq m ~ ~ w p e-: If /t p_ fr 'ii ll.u fr w! /t Lt. '7, w q_ w fu u m w u /t J p 2 w f' p 
zpp_wuubpnLU nLI[U1p f[wfll! ~wJwpl/_nLJ t ftwplt.np UUUIJUIL.JnL{Jt 

P.nLf'.[lJ b 'ii lJ U7WU m.J pw'q_J UJ y4_ n 'l J pw uw Uj w mwu" n L'[ mb f'P 

opwqwu qfrfJl! lwltmwyfrwJfr 3-4-{''1 wJfru'iihJ7frU ~wu'iinLJ t 
20 ~q-fr, foul[ bpquwllf.wmwup nL'lmfrul! q_q.wtfmpbu wL/_btfr 

Ujwqwu f 8 qq-frt ll'ftwuwUJwmw'iip nL~mbrp Jpp_pu .mwpb.:. 

qwu qflfJl! qwqJnul t Jp~J.lt. 2000 b bpquwUjwmwLnLLf!' ·JpLJ.u 
1200 t: . ' 

ll.nw'iiJ.pu qbu'lwflft'iibpp qwfJft J"L'l/t UjWf'nL'iiwf[nLfJJnLUf! 

U7WUIWU'-[_nLj t 4-/tg UpUJ.U JO% -/t UpfUt ZJwfJp Jnfu/t['f! UjUI

f'nLf.J w q nLJ t J b J- pwfJw qn t/_ f[w [9 fr nLJ /t [fon u[fonpw fJfJt[ w q w U• w

'lbf'~ nwmfr nLI[Lnhpfr qwfJl! bpbfrlwubpf, ~wJwp wp.Jhpwt[np 

uuu'lwJ[Jbpp tt 

'-lwfJf! . uUjfru~wq qnLJUfr {·, .[!WIJ9f'wL/_nLU fL ;,LU/J JnL('UI~W
U7t1Lq ~wJ·; upw'iift9 lllwmpwumnLJ bu qwfJ'iiwfJ[JtfwJfr'ii ~fJhpp ... 

ubp, qwpwq ft. UJUIUp('t flL'[ll1f qw{Jpg UJWU7(1'WUUJJ/_wd- qnLJpu[! 

( 2nLpw{J) pnLdpJ.f!JutbtfoP tt 
~hpntp ~wpp~ 9,bpnLp f[wfJI! PI' pw'l_WfJ[inLfJJwJp UnUJ t 

qnL/_/t qwfJfr'iit 9,bp·nL/t . f[wfJ'iiwmL/_nLfJJnLUf! L~lfmwgpwJfr 

JnfJ wJfruuhpfr l!~fJwopntJ .t;wu'iinLJ t Jft'iiJ.lt. 1000 L-fn upw 

· qwfJl! in~fr J"L'lfo, ull!ftmwqrnofo, t;u,'iJpu'JfrYJ UJnt[Jbpf1 Jbr) 

Uj w pn LUW q nLfJ J" LU t ~ 

2JnLUpuwJpb hq~h~ntp ~wpp: l.JnLufruwJfob h'ltbf'nt/r qwfJl! 

_(''IJNLI[lULnumbuwqwu JJnw qbu'lwufrubpp f[wfJfry fufrum mwp-
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phpt/_ntJ t .t:wmftwUfhu J"L'l.P U(Lllf'nLLLbqnt.-fJJwJp.t trw t,_wfJfr 

JwuuwJwlfw'i.t _{bmwqnmnt{JjnLfJ'i.thp i_b'b qwmwpqw<}, · nLumft . 

WJ'l qwfJI! pLtiL{Jwqph[nL L:wJwp ftwpbtft t f.Jzbt Jftw/, Jnmw

'L 11[1 tm/_JwlLbp t 

1J w {J {t' w pwm 'i.tbp l! qw fu1_ lu<} hL ft h pft 1_ wm np wq nLfJ J n LU fr 9 1 

ftn'l.Jf.Jw~ft Jftt,_pn!plnf'w!frB, ftwfJft JzwftJw'i.t "l tl/tzm whfu

flntnqfrwJft!J, t,_w{JLw!m'lfr o.pufr'lw9nLJfr9 Lr. qh&'lwLnL opqw

&frq_Jft qnp<}nt&hntfJJwL Juwflqi!JpntJfBt lfwftpwJJJJut 'ffr~ 

wwpftb&[! !ppqftqw-pfrJftwqw'i.t, mbfu'i.tfr·qwqw'il Lt. J/tftpnpfrntn

qfrw qwL d-w q.J wL ft'bp hpfr w pw m&hpp t 

l!hrp wrwmr.brp: l!fr zwf'.ll qbphp llfWfNL~wqntJ bL wj~- . 

ulfrufr bjnt{Jbp, npnb.p [!LitLhtnt/_ qw{Jfr Jb2, wn.w2 hft pbpnLJ 

{wJp ('lwn.'i.t t;wJ IJ. unfufr, uJuurnpp, zwll.lfwJfr ftnqJLwftfr 

.t:wJ ), <n_mfr wpwm:thr U. t/JnfynLJ ftw{Jfr {wm¥nLfiJJnLLLhp[!t 

ltwfJI! 'lwnp t;wJ ~ intb'ilntJ LliJh fJPUff!NtU 1 hpp l[ht'ftUbfr

&hpf! NlUlrtLU h'iJ ozfrt'fpt 4w[Jp WJ'fUff1Uf .)wJ nL'iJh1JnLJ I; 
· wt/_htft <wb.w}u wJnwL qbf12pL, wz'i.twL uftq_pp'il b. ftwpnq I; 

tfoLht Li.UI.t. J.Jn.wLf!, ozfrL'fpnt{_ fuwnl! l"f' funmhpn1_ fthrwltph

Lftu: l.w-&wJu 'lutrtf. ~wJp nuzbftot/_nLJ t wL'111Lf' qnrzJLwftfr ~IJI-
Jhpnt/_t 'J.w L!fwJJ~Lwr[np1_wJ I; Ll'w'bnt/_, np ozftu'l-f'PB ftw{Jf 

Jbp_ t w'i.toLnLJ wpuftuwfo'i.t q.LJnLftnqf•'l-1 ~uq ozf'L'1l'PL pLnpnz 

t:nmf! ¥wfut/_wd- I; 'bpw Jb2 qm'i.ttf.n'l. bfJhprujfr'i.t J"t'lhf'fr9 

(0,9 %), f!U'f npnLJ, qp~L.p ntLbuntJ b& unL(I 1 bppbJL wL'fnLf' 

t;,mbp: 

. lfH .f!wf.lwqn~.-fJJwJp 'lwnL b. 4nm,w1_bm L!n'-{Jbpf! ?.Jr[_w

·f'UI9UnLJ H ozft'i!qp{t .t;wJfrs ftwfJft wq_wUtJwf.tpl [wqwqnLJ'i.t 

Ulf''fJNLflj! UUIUI9~nLJ /; 1 bf'p mw.pw9t/_wJ- qwfJp .f_wqnwLJp 

UfWJJw~hh[fnLJ Jzw,l[t/_nLJ I; u'fnq: 

1J w [J fr 'fLU It[! .t; wJ l! 1 n f'l! w n.w y_w'il n LU I; w pu fr'b ut frL lflJ nL

qnq_fr'lfr9, wJbL.f!g zwm qqw9{nul I; UUffrmwf(N't9U1Jfrf.J uw

¥wrtj.t/_w<}.pnLJ, .[!fi_ i_Lllt{tn_t/_ zfrllnLftntJ U wt/_b[p .pfrt l_Wt/tnt/_, 

ftw{Jfr JNU[_nLJ 1 fllwtpfr Lt.. w Jl ftwfJLwJfJbp.[!&bpft Jht { npp 
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. UfWUI('Wum~hl { . WJ'f''ffufo ~wf!fo9) LmJ'iiUfhu qqw9qntJ { 

'fiJI n.p ... IJI J t 

~wflfr 'liun& <:wJp ftwt'"'l I; L:wuqbu gwL fnulr. wj'iJ Jw

Jwuwft, hrp ftnt{hrf! ,·tmn~.-J _bL gnrmLn~.-ftp Lr. unu1ffr&fr Jfr 

.pw&fr mbuwf{Lhppt ~JNLUff'L{I t!l.2. (ub, 'fh'lfrY,, ul.lf/nnw/1 lt WJlb) 

~wt Jp .J!wLfr 'lwnp wlftwtnfrfJhhr (LJrtLLiffrLfr&, uUfwpmbfrL Lr. 

L"LUfw&fr&), npnfJ.p ft wfJfr J h2 wf.I!Jf' ht NL . qb;q.[!ntU ( J foflz_fJ. 

0,004 0fo ), wnw2 bf.J pbpnul &pw 'lwnu t:tuU[!t . · 

U nfufr J"Lf'w.t; wmnilt {n ml! ftw jut/_ w<} I; tp w'ilnt.-J LifW{'nt.-f.t wft

tf.n'l.bflbpwJfr'il 1nuzbpfr9 ·(pnLJup -'llnf' t.l/•uz.b. 0,1 %)t Ufumnpf• 

Jf!Lf1w{wmmft {nmf! UfwJJwf.twt/_nrt/_w<} I; f.trw Jb2 wlf'9f''il 

w'ilmfopfrnwfrftfr umltwJnLfJJwJp, nrL tnLfr ni.Jiuz wfrmfrpfrn111friJ 

Lbpqn(H}nL{Jjnt'il lt b[Jbpwjfr& MJpwjfr& J"L'lh~t 
brp qrit/_hrf! nonnd b& tf.wJrfr unfu b. ufumnpl WUfW 'ilpwt9 

J /; l gmftt/_ n rz b fJb rw J mrz h ['I! lr. qLJ ntq n qp '1thf1[! 1, w nwf.J9 lfwfu-

1_htm, wt9 tnLJ b& ftnt/_fr opgw&"qJft h qw{Jfr Jb2, u1nw2 ph

phtntf. qUinp .t;wJt f).J'f bjntfJh:pp, .t;mJbJwmwpUif' ftwJnLfi b&, 

nwmfr mtnf!wanLJ'I! Lr. wl;pw9/tw& ,ftwfJp tb& wq_wmnLJ WJ'l 

f!NLjUhpfr {nmfo9 , WJL Jfrwj'iJ 'P".f!f' ft&z. fiJnLLW9bntJ bf.J Uljbt 

lj•J'f 4NU[_hf'fr _bnJw'iJ t.hpJwumpbwfi(! . pwf'J.f' I; ¥wfJ.p Wf''fJNL•_ 

f.o:uphrnL!JJuiu Jht qfrrwlu/._mz Ufwumhpfr'ltugJw& 2.brJwump

'Awbfr9, Nt.UU7p 9'iJ'fh[p 'i_b'iJ, 
CwnwJfr Lt. gn'il_qb'lf ftn'lJLwftfr .t;wJp ¥wfJ/t Jb2 wn.w-

.. f~bNLU I; WJb 'fhUf.f!NLU 1 h(lp qbflqwf.tpu JbJ .f!UIUtUftnq zw'l.

qwJ Lt. qnuqbtz 1; nLwnult lJwfJfr Jb2 Jntpw4wwni¥- ftn'lJLwftfr 

;; w "J ft w ni.JJ y_ w 9 J w L L1f w m &. w nl! z w 'l qw J fr 'II! n Lft n 'lP qfr' 'ILJ n L

ft nu ui UUI n Lf' 9 fr u /t b. bun ~.-Jt I;' n PI! ... "'1£'·" lP 'l"- bl nt/_, LU nU! lUI 9L m,J 

1; 'W"Lftn .qw Lr. !pb&frtl;fJfttJwuw'Hfu_wJfrb J"L'lt '1-nuqbtznq fth

pw "[I bLftU I ~ n "-" 0 pq.wL r 'l JL b f., pL 4L nLJ lfLJ.NLftn L llJ U1" L lflJ n 1.

ljnqfr'lbh[I[!J nrmfip mpn{qmJ bu 'ILJntqnqwJfr lr. qpnmrrLwjp'il 

JwLwLh}uwJpf.t !nuzp lr. ftw{Jpf.t ww[pu bfs q.n'i.t'fb'l~ <wJt 

IJwflft J hp_ zw'llfwJ ft .t;wJ ftu J n m .t; wJ bp umwoq n~.-J bL w JfJ 

JwJw'i.twq, b[rp qnt/_hp[! nLLnnd hL fuwtwd-w'lqUI_{ntt'ilhpp (!fl-

. 1 9-unt~"'I.Pfl!Jbpf! 'Wntftn'I.WJP bflbt•wLJw'L wJ-UILsJwlLbf'~ bL, npnLll 

Jtb'lp.J.b[pu wnw2wfjbnuf /;f, q.urnftn'l_w·;. i.Julfrl'urLbp, W[~b<;{lflLhp, f/IMIII[Lbp lL 

. "'Jlfl' 
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f:tl 

--.upflfl G'Jmum 'lwp-,uGmbJmb IjJq'Jm1JqwiJmil f"'IJ'Jil B1tl'Jmu 

-mfl,',.,vJul lqr nrJ'J · rw'Jumu ~ ('!.'ufJJnl) Jv'Jmfl ilflmtz 

q p'w phtlmiJmp pmp 

-mLmp''('!.m!'IJ 11J-.uy.1l) JqiJUl'J!f!'tlq1; Lutlupnf 'J'I pwwm'liJm 

ifiJuJu •ilf1miJ fmpwuw1qiJ ]rutlqiJuiJupmp 1J putlqiJuiJuJ_IJ!JJJ 

tGij pwGmbJmb ljtlql(,putl-b frrtlJ 

-~Jil wq:;-wlutft t/dLmpub pmiJ (saua!}oJaB ![OJ) 1JqiJmifJ 

-qwlJmd ifiJiflmuG 'I'fFmi!tfLm mflmb 1 lmum IJfm lqp ifflmiJ 

pw( wiflq:,mln pw1Jmy.ifmnmptlq6 UfmG ileJmiJ ~ f''UlJm6mu'fl 

~~ f1F-.u7Jtlq ln9-bmpbm:;. Jmdmmmp9jrm:, ilp-.uJupnJ J/flmtz 

til fl 

-miJ ]tu pm :'! J-,uu'Jm 'f"' pJ u ]tmiJ1ub ' ( rpuf flw'Jtlln) illJ1uF fllutl 

-v'!.mfl 'ilpwutlmlJmp pmpm1mp •ilflmiJ ftripJu['rJ/ 1 GifJ9'J 

-wmtlm dmiJmnm'Jp iff1miJ fmGmlmum puif1Jm1JU19:'J !JmpGmbJmb 

ljfmJu11;ut11JifJJ ·llc~q'!}mmJm 4dllu'!jd '!}mqm4f>ulu4tluJqq.n 

tG!Jt191Jitdqflp liFm lq~mln lU'uq~ 'j 

ifm9./n 'Jfm ifmntu •ilmu:;-ifJ9qi!Jqflpmflpmf(. pw'JmliJ 1 L9pw 

nqlnmiJffJ"'Vm ilflmtz :oqp 1'11U!f'J"'I'"' fmpGm]tl mmp 'pwtlqrf 

-IJql fmqnurlJud 'uwilmp lu 'J!f pw:,mln ilflmiJ dtlq •ilmu~ 

w '1/'"':r tl1uilmp'Jm fmlbp 1flmiJ 1J"''I lqtlmmGmJ 1 'flqdmiJ 

dpmF fl-.u'J mm:;, M11 rif'I'u rpuF flwiJm'!.w'Lqil f!f p w1qdJun'Lm 

tlqeJ-,uFI(. Luu'JG LJmbm'lmb il1nuFm'If1m'J tlu 'puiJmULJ 'j frrtp 

-JupmiJmpmln ilJu 'f.uiliJm'fmq:;. -.u191JmliJ tlqmu:;, 1JLmpub 1J 

'I1Fm'Jmif!Jupm lqp'Jmfm:;, 6qp ifflmiJ 'j Lutlml1 ilmu:;, ifpu-b 

t]turuGmbljJqmnmln tlm1Jtl9 BIJ,mU 

•mt/tml pmiJ lw'Jmy.ljmnmptlq6 tlvJmd u:nifrJ/ lJ"'!'BmbljJqm 

-nmln 'j fm]ttl•upm'JmpFmln il('m:;. IJmpGmbiftlqmnmlnmJq.,. 

rnif17f"'ftlub 'J9U9lJ 

·mpm mubiJmp rmiJ ~.mJrbmiJm mm]r niflmb 'j nqurJm:r ilrm:, 

t/Lmm9!' lqp ifflmtz :iiJq'JmmJm qt:I.fm'Jd 'Jm~mqq'Jn!!JS 

•(O(JB)} tlqum 1J1FmJuld 119f'ul 

lJ'l pwi(.Bmlq,pm · 'IJ/fli'niJ Jmpm:; 1ul91JBmpm1 ilrpuFflwif19vtlmiJ 

-mJJ tpun-miJmln 1tl9Lm 1f"UtfBlmiJ 6qp iflm-IJ ~ pwptlmmG 

-md i/Ju 'ru]tutlmiJmp 1 lrwp] pmiJ pw]t'LJmiJmp ifl B1rpuFfl 

-w87ubm 1/Ln'Jf!I'J!fc/;mLJm'LJl. ilf]miJ fmpmumeJ-mt~,;,bJ:;. 

0VI 
rJmpm:;, 'I"'J'fm.ptlub f(.mlJm6ifp'!.m lqrr,Lufl GmJ ru"frtlmml 

-fwp] if? ileJm·ij fmBmmn jnui!Gmfi'!.il ljtlqJo !J[UuiJtlunfmlJ 'Jif'Jf 

( liJS(} 1t1!f'J'l"'!'F min ~mlJmiJif'lrJ/qm l(,m1Jmm9Jnmtl'Jm:;, mn:J 

t il'Jwf p]-.u'IF mL1uF ift19n 
1J"''!. .n9ln71Jif 'i11Jmy.ifmnmptlq6 'I"'!'Jm:;, 1J 'I"'J'GmbifJ9mnmln 

191JGmtlvJmJ 'j ilm9ln Jmpm:; lul'IIJGmtl'll' ilti,mJm M11 tp'u'!. 

-Gm6mum '!.9 ihutftt!tft mml BIJ,mbmtftml ilJ'I.'!.BwiJmmiflnn 1Jn1 

''19 J'Jm !' mml 11Jq17, IJ1v'!.b mL-,uF 69 !' iftl9n if n1 JnM 11 t lm'!,mmn 

bmtlmiJ 'j Jm"foph 61J9n ifdm? f"'PtfiJ '!if:'! 'ru1Jm6Jl IJifi 

-muqpf ''Im'JJmb rlfmy.m:;, 61'!.91'"' 'plut/qdlnqb i!Jml 111 

til'JmpGmumy.o iflnJmy. 'j pw'JG9b'Itn,:'! iltlu 
'il'Jlufp]-.u'Jm'J7Utlmln lfFmbmJnifl 'j J'lUI[.mtlftlmd 691' 1flmiJ ru'!. 

-mlJ~ M11 rdpmFfl-.urJ/utftutft 1J dpmpGmJvJmd LJmfp]wJ-bmumJ 

IJifFmiliJm:;..1J91m 'j fmpJu]rmiJmpFmln iJJu 'Jlm:;.m]rfiJ 'II'!fd 

-Jq •ifum 71jif !J'!.w 11,F11 r6mvm Jo if'Jmd if!' Bwlql'f,Gqrfmpmll 

ilJq]tuiJ ~ JllttpGmmn .JJu ''j 'JflmiJ !Jfm ileJmiJ fmptfiJ 'Jif( 

tpm:,mpffi ljwbmtly. 
IJ,!f n11mm _:JifflmiJ iflJ,utlu 1J Jql'f,'uflfl,fni!o 1J Jql'f,l11[nilotl9/n 

pulqlJGm6mum 'iltlqlJ1Uflflmlntlmy_ fmBqbm:;-7 tjLwFm'IflmiJ IJLJ 

pni'Jmb4nilo l'j -dpmFflwGqtbm ifJ9'IfiFmbmvmy. Vim GIJq( 

:ilJqiJiliflm y.tlmiJ lJ"'I'tfFmbmvmy. 1f.1FmiJIJmb9Jm f''UlJ 
· -9rpu IJ9 l'f,"~ufeJ,uftlubJ9'I L9pw mtl]t 'I"'J1Gm6mvm 1mu~ -.u pmy 

IJ1FmflFmumvmy. 691' ljflmtz t(mFf111Jn]tU1-blJ2 ·j-.) iflm'!.u1fiqp 'j 

'rwJtfmtlq"fo '7 Jqfi-.uF'!.· i!Jml .11' ]tuJ9wu:;, 1~ rm:;, IJ.mbmpbmd 

~ . ['1ULJfim6mum IJ,Ju •]tui!IJ,m1Jmq:, 'I"'!'Gmuifni!o ( if]refflm'I 

-ifpm) 11Jif'Iu1fl'lf nqlnmJupmrJ/lb '4nmp '!.ifFmB7u'Jmwljlnll 1'J 

('I1Fmli1Jn11urj;nu1;} 'I'fFmlndmy. iflmiJ 'j p-.u]tfl,mFm:;, IJF'(/ 

tpuJFmf 
1"frb97 'j pw]rBmbb 1J 1/pm:, ljpmbhml l'rnlJ 1dpmLmiJ 'j J''UIJ 

-Eiql1:, i/,Ju. ''j IJ.pm:;, ~wpmJGLmil mu ·mu:, w pm:, lf,ljFmp]Fmh 

-mumy. '19 f''U'J"'f'I"' ilJu 'wmJm 11' ~ J''U1Jm6mvm '(IJmm 

4,rJm lqr ifJ9ll mFIJmlnm) ileJFmhmvmy. 11Jt1m 'j lqiJ'!.il mtlJr 

1Ju 'oqp 1efm~z :Jq~mmJm 4dfm~d 'Jm~mqp~J-m~~h~q: 
ttlq'Jll1bulpuFll; Lu'JGm6m11m LwF lnf!f'!.,;,IJmp 

IJ"''l 6qp 'IJIJ,mJ'I tlu ifiJrnd 'tl7nF1ud Lu'ImiJmr:nln 1J,tfi11'Jmm 



. friJni.Ll! pwpdpwstbtnu U.J'I pw~uihppw'ubpf! 1 ppwp ~ullhtm/_ 
um'bq_Jnuf btJ fJwfiJ.pntfJJnt'ill 

fl.t'lntp {nm . ntflhgnq_ f(wfJI! pbnt{Jwq.pt/_ntJ t Jb.t pwLw

ltritfJJwJp f(nq_Jfouftf mwpphp ll{tl{pnflllnf'WJttt/.t 

" Spmrqn'l ppqmpJm&: fJ.w f(wfJ{r flfJqntfJJnLH J;, "f'l! 

lJ. II[ w p w m n tp w . U w J' w ·L h q_ b Lt · SpmpJ~L tiwp:p 

( tiltlfw l nt { wJ wp ....upq wf(, PJ"Lf' bm, np[!' uhq_ Jw f(n t[ wJ pw9 -, 

1/_wrt I; upqu~f({rL), .25-30 dt-lliLng pjntphw, 0,1 Jl pwJw

flntlltbpnq zm_wmpqfru ntqq_wdftq. wJ'pwgl/_uiJ ( PJIIL('htnfr ll-wJ

ppfl {wqgLnLJ' hL nhwft'ilh Junrznqwf( WU[wftj-w JwJpwll(wbw

f[nt/_ u ubq_J'wf(n.q), f(wfJng/tf( !ph.Lnt!fmw[hpflp tntrtntJfJfo {ur

Jwp1 100 dt Lrimpnq_ntfJJwJp f[ntwJ.u ftntpw, 10 u .20 tlt-wflng 

ti[pujbmtbpt 

- flo h ~ f( m {r 1/_ t b P· .ftrtnt 'bt.J.J.mppntJp (ftwtfrmJ'fr) 0,1 & 
tntrtntJfJ, !pLLntfPmwtbfoLp 1% -wLng uuffrpmwJfru tntJ-ntJ{J (1 q· 
fPb'ilntfPmwlbfrLI! [IILrtntJ h'il 70 Jl 95% -wLng UU[ppm{r Jbf, 

wqh[wgLntJ bL 30 dt {Jnp_~J- lntp)t 

flpnzuwt J'hfJn'ffrf(wtt:hmb.Jw[t {t '-lntwJ.h f(nc

pwJft J'bl UfpUfbmnq csLnuf hL 10 JL ttul/_ '{uwtiLtf.wll- f(wfJ, 

wl/_htwgLnu! .20 Jl {Jnpwrt fritp b.I%-wLng !pbflntfPmwlhJ.Lp 

3 f(wfJfot Lntfl-ntJfJ u futwJpnq fuw~LntUt U.J'f ftntptuL qLn~J 
4L · UU[pmwf( flq_{Jfr qpw, mfrmpJ'wt wl/_wpmf! &zqppm npnzh-

·l"L {wJ'wpt '-lnq_p{rL qLntJ b'u l;mwtnlt[!, LnLJfl J.lt.fo 'Up f(n[-_ 

, pw, npp Jhfwtf.wrt I; 10 til f(wfJ, io tit 2"Lf' L. qnpwtmfr untt-

- !pwmp 2,5 mnf(nuwLng 1 Jl tntrtntJ{Jt ' . 

. '-lwfJI! mpmpntJ hL f(d-nt LwmppntJp (f(wtfrntJ'p) 0,1 & • . 

LntrtnLJfJnt/. 1 UqrzpntJ Jpwft?wJfrg L9LnLJ bt Jnm 1 dt wL

f(wlfo, wJLntt:bmlt wlf(uiiJ.L wt/..bcwsLntJ bL wtf.btft 'fWL'fwq_ u 

",.,pmpJwlt tf.hp'fntJ' ftwfJhthpnt/_, wtl!L'I-;win fuwntbtnl/_, 

JfrLl.u f1ntj[ iwp'fwqntJL hpwLqp ~WJmLtf.hlf!, np[! {wJw-
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UfwmwuJuwLntJ t tmwtnLf gntJflpL h lfo wL~iu.nwLntJ 1 

rnUJ.-p f!LfJwgpntJt U.JLnL't;hmu npnzntll hL, fJh fLuwL wL-

4~tfo t rtwfuut/.ht lbqnpwgJwL t/_pw, IUJ'f pwLwftl! pwqJw

U[Wll1 f(nui. b'il 10- nt/. U u mw~n tJ f( w[Jp fJ{Jt/. ntfJJnLLf! fiP JnpLhpp 

wumfl>wLLbpnt/_) !l,ntgw;;bn npnzntll&hpfo ufoilt bq_wrt m~wp-
·phpntfJJntLf! ± 1°T-fog l"thmp t wLgLpt 

<J.nprtLwf(wLruJ {Jnpwrt f"Lf' f(wJ Jwpntp 'bnwgt/_wc} wLJ.ph- . 

t/_wtntp l.lfoLbtnt 'fhU[pntJ fJntJ[I~ltnpqntU ~ mptnpritJ[! ftwmw

ph[ wnu1L9 f"Lf' wq_btwohhtnu fl.J'I qhU[pntJ [J[JqntfJJwL gnt

gntJLhpp!J1 frl>JnpLhpp wumJ.C.wit'ftbpnq (fJ{JqntfJJwL nput wu

mpC.wLfo '1h11fpntJ) ;;w~tnLJ h'iJ .2°Tt 

'-lw{JpL ( f!L'IntLqwrt JbfJn'IPifwJp -;wJwJ.wJL) f11Lf1 wqb

lwgLhtni.. 'lhll(pntJ pwpdpwLntJ t f(wLBJ.ntJp w[f(·wtJ.wf(wL 

bnmbrzwllwllf.wd !pnu!pwmJ. LnuHLfwtfoJnLb[!t Pwgp WJI!., {{rq-. 

p n tfrqfr t; h mltwL.pn { b pf( m bq_ w ft w tlf. we} f( WLB p ntJ p !pnu!pw Ulf! 

qhpiurtqntJ I; hnmbq_wftwttf.wrtp. 

CaHP04+2H 20=Ca(OH)2tH3P0,1 

2CaHP04+Ca(OH)2 =Caa(P0~)2+2H20 

fJ.pw '{{tJwL t/.put f(w{J[! 0,1 f.. wlftwtfrfo lnu}ntJ{Jnt/. m{rm

(1 h[pu f(pf(Lwf(J. lwtfuiq f11Lf' Uit/_b.[ wg'Ubl nq {J{Jt/. ntfJJwL wu mp

, AwL[! '''"f!f' frJ.Jl gwrtp t, pw~ frwf!l! wnwLg 'iPP mpmph[put 

Cnftnlw'lwJp¥J, upAwq.ntJL f[wfJ{r fJ/h/.ntfJJnLbf! npnzhtfou 

mpmpJwL wl/_wpmf! 'IJI/_wp I; npnzbt, pwLp np 1/_wp'fwq.ntJb 

bpwLq.[! pnq_wpf(qntJ I; l(wf(mnJfr u upAp q.nLJhnl/.t fltumfr 

f(wfJI! nufhq_ LnuplJ!gLntJ hL tpnq _k .20 Jl tPfr ,Pn/uwphll wt/_h

cwgL_ntJ. b'u 40 dt1 fl.JLn·t{hmlt mfompntJf! f(tumwpntJ bt un

qnpurftwufr LJwt ufrtlu fJnLJL qwp'fUIIjiiLJb q.ntJLfo hpUUI[f!l 

9-ntJbf! {wJbJiumben u mpmpJwL wqwpmf! npnzhtnt -;wJwp 

~nq_ppfJ 'fblliLJ hb 10 Jl znf(n[W'f.WJpfl f(wJ' up&wqnLJb f(w{J 

b. 40 trt 2ntp u1wpntLwf(nrz ftntpwt 

UwliJw&wJ}'r' pfHJ.ntpjntf.: lf.wuuwJwf(wt wftwtfrqthpfr 

qhll(pntJ' (f(wfJft qhpw,;uf(ntU[! q.nprtwpwhntJ', f!h'fnLhJ'wL f(h

urhpntU) uw{JwLwJph fJ{JqntfJJwh npnztlwt JhfJn'fnq U[Wp

'l.nLJ' bL, {Jb wp'fJ"f! ftw/!ft {J{Jqnt{JJnLL[! pwqwpwpnLJ' I; uw~
JwLqwrt LnpJwJplJt 
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U J w ft b 'l b L u ~ w p J w p w i [!t 20 .JL mwpnqn~PJwL 
.fnptlwLn(J, npf!- wJpwst[wi t ,pw1mh zmwuifot/.fo'b (20-40 

LzmJp ~.wJwp), zmwmpt/_pL wJpwot/_wr)- 50 ·Jl mwpnqntfJJwfl 

fL 0,1 pwJwflntJLhpnt/. pjntpbm, npJ.I ntLp nbmfobL funqnt/_w~, 
Ul"fUI~JUI J-wjpw"'w'bwq IL ubqJw~, ~wflngp~ 1 !pbflnt!fomwlbp- . 

Lp L"',}ntJfJP ~wJwp, 10 dt-UL]ino "'P"'bm, ~wfJp t;wJwp bp- · 

~wp pnLw.qnt/. 5 dt-wfwo JbmwqJw lwtjlftl: -
IF b w ~ m p 4. L b l'· ~,}iit Lwmpfonulp 0,1 li Lm.t}nt!fl• 

, !ph'bnt!fomwthf..Lp 1% -w'bn9 . lntr)-11tJf1t 
. flpnzJmL Jbf1ri'lfr.~wL t;bmfLJwlfl tt ~mwmfrt/_frfi 
iuJ.pwoft,tJ bfl Jwf!ntp tj~~tpJ.wLn[JLbp f!"Lri LJtnzLbpp P.J.ft: 

. 'bpwLsfoo J"'f'wpwftlJ"Lf'P Jbt · pJntpbmfio L9LntJ hfl. 0,1 u 
ml~WLP• npf' f!wflw~l! npnzntJ bL f!Ullt uw~Jw'bwJpL ppt[nt-

fJJwh Jbt}ntf1JwL. 

Uw~•TwflwJf•L 

ppqn•f1JntL, 0T 
22 
Zl 
20 

a9 
18 

1/.Litwlnt iwf.wi([! 

Jl-n'/. 

~.l 

a,os 
~.o 

0,95 
0,90 

U.JLnt-':bmu Jntpw.pwftuntp tftnptlwLnfJp'b wt/_bLwsLntJ bft 

10-w~w'b tft f1npw,} p_ntp l{wJ bnw1JJ/_wJ- wLtlpiLwp_ntp IL 2-

w~~ft ~wfJPL !pb'bnl!pwwlbft'bp L"tt}ntJf1· tntJ-11tJf11! ~um~L~ 
4_wn ~wpJpp q.ntjftt t/Jnptlwfw[1Lbp11.f_1 zmwurpt/_f! urbqwJ/7n

~ntJ bfl l!L'IntL.JwL wrmwiJpwJwut Bntpw.pwLuntp !fouw

'IWJpS qwJ Jp wjl mwpWJf9 1 ~wf1f! juwnhb[N'L9 ~bmn} Jb

mwtzJW ~wmnt~ lwtftwLnf1nt/. t/_bps'bnLJ bL ftJntz, wJ'b LsLntJ 

tftnptlwftnf1p Jbp_ . .J.bl'fp'iiu ubqJntJ bL Jb,} JUJmnt/. It Jf 

[!Uihp m'iJq.wJ zl'fnLJt 
bpb ~mfJl! q.nLLwqp~t/_ntJ t, 'bzw'bw~ntJ t Lpw PfJt/.nt-

fJJnLLf! pwpJ.p t uw~JwLwJpfl f1f1t/_ntf1Jnt'bpot /lu~ h/fh q.ntJLf! 

I U.t4"'t~Lbpnl[_ ·~np~wfln£1Lhp[! Lwfuw"'wmpruumnu! hL f.Jnt~_f! l[_hpg

r.btn•g hp,f(nt JwJ{19 nl zntm, WJlWU/bu o'f/1 w~fuwfJ{Jnt 1fW'{~ f.hp'fnp~nt• 
jJwJp. WL~wLnL l(nLgi.Lmpwg~IUL l(wpn'l ~ <ftnl!pwflwLi 
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jLwobL t .f_wn ~wpJpp, LzwLw~ntJ . t ~wp" [J[J4_na:p1ntte 

owt}p t f!LIJni.L.f_wt} uw~JwLfoo. : 

- U.~m~q ppqmpJm&; U.~mp.f_ PfJlf.ntfJJiuL (pH) wLJfotw

~wL nrnzntJ[! Ll[UI-':wLp_nLJ t -:uun,ndt pwf1'1 UIUfUif1WU1i1L{'UI 

(•'fnmbLofoJbmp), · nwmfo qnpt}Lw~wL ''I"'JJ.wLLbpntJ o'l'me-

.J.ntJ bL pLf]p~wmnpWJpL Jbf1n'1Lbpn.f_ 1 .f!LLwp~bLl! p'biJp-

~wmt(pwjp'b Jbf1n'l'b f!UU1 l.Jlwf'~pt . 

ff h fJ n 'I p t n t fJ J n t 'b [! ~w JwLntJ t 'bpw'bnuf, np J{r 

zwp[! LJn,fJbp t/lnfun.J H foph'hu qntJLf!, ~wfut/_rut} p_pwt}Lw-· 

Jft'b pnLLbpft ~nLoh'bmpwoftwJft9 ( npf! "fWJ<JwLwt/_npnd t w~· 
mfot/. PPt/.ntfJJwL Jb,}ntf1JnLLf!)i /lL'JpqwmnpwJftL Jbf1n'lp hf!Z• 
mntfJJnL'ilf! 0,2-0,5 pH f~ 

·· 11. J w L h '1. h Lt 2w{u-&wil[wluw PfofJhq Jjlnup~'bhpnt/. ~uul 

tftnppP't -':wpfJ-':wfuC.w"'wluw flwuft~Lhp, 1 dt~wLno' "'fr"'hm

Lhp, 5 ftu~f1nop~ ft.L'Ifo~wmnpLhpp Lntt}nLJPP ~wJwp: 
. fl. b w /1m p .[ L b p. pLf]p~wmnpbbpfi UUfppmwJp'b L"Lr)-ntJfJ

Ubp ( f!Jli1J!pbfln£ ~W"f11LJU1p 0,04%-wflny [IIL,}IILJifJ, 0,02%

UIUII_9 J'bflh ftwpJftp, 0,02%-Liwno p.p~JftphqntqftpwLft, 
0,04%-wLns ppnJf1pJnl~LUUfiiLJU1 1L 0,02%-wLng !pbLn[-
~wpJpp )• . .· 

. " : l' 11 2 J w 'iJ J /; fJ II'J p ~ LU fl t:bmUJwlfJ b zi /;flw"'w~JW 
fJpfJ 'l.MP tftnuMLhpnuf ~wJ' C.bLw"fLU~JIU Jjlnpp fJwup Jbr. 

"'P"'hmm/_ L9Ln:J /;L -':bmwqnmt/_nq ftw{Jp 5-wftwL ftwfJfot u 

wt/_btwo'bnLJ ''lwmpwumt/_w,} pL'Jp~wmnpLhpfoo Jb~w~wfl ~ui.: 

Ph LUJUL'fpup -':wp_np'Jw~wLn·tfJJwJ,p. wnmp_foL . Jjlnu.fr.~ntJ' 

ppnJ !pbLnlqw ltJ IILJU1, bpqp np']ntJ' J b fJP£qw pJ Pl', b ppnp IJIItJ' 

Pl'"J 1il'b'l "Lt}ftpmLft, l 11 l'.P 11l''I"'J' ppnJ PfrJ "Lit m"' "'Jui u ~ foL qb

l'"P'l"tJ' !f>bLnLlfwpJfrpt . 

. . . ·lJ.ulmlfJm Jwpntp tlnqpqnt/. fum~LntJ bL p'bf]pqwmnp "fLU;.. 

ptn'bw~n.'l qwfJf! IL t:bmlLntJ qn1.JLfr tf•nt/mfuntfJJwLf!t {!um 12-pfJ 

"''l.Jntuwqp npnznttl' bfl qtufJfo pH-ft Jb,}ntf1Jn·tL[!t 

Niq~~wmnr~ l<}IJ.P~ ~~rwnnufp: 9-np/)uwqwu L"'wrnwqLb* 

PP ~mJwp oqmwqnpJntJ b'b p'biJpqwmnpfr -':wmnL~ nLUpt/_bp:.. 

""'L fJqfJbpt IJ.pwLp !pfotmpp {JntqfJL bL Lbpt}t}t/_w,} ppnJqpb

'I."L,}P['utftpp 0,1% -wLno [ntt}ntJf1nl[t ' /lLtf.p~wmnpmJph fJI!'l~ ·· 
ptpf! ~flwpwt/_npn<fJJnt-L bL mwtfou l{utflp flfJt/.ntfJJnLLf! · trpn-



zht 18:_40°T -p uw~JwftHpnul, JfoLl.u 2° &zmn~fJJwJ p (/lflnt 

~wflp Jbp_ npnzJw'b &zmntfJJnt'b[! ~wJhJwmwpwp pn.pp f· 
Jp'fiJ.U 5°T) t 'Jopw'flsm/_ ~UJ ph[p t Oljtnr/_ h[ J pw J'fl 9hph~w Jp'fl 

l nLJUP m w~, wp~hum w4 w'b lnwwr/_ n pntJ 1!. p n JulaJ { p_ntpf!t 

fl f' n 2 J Ul 'iJ J b fl n '7- p ~ Ul 'iJ ~WJW'flnuJ t ~btnUJUI£nLtft 
P'hqP4wmnpp Przflp 'bhp~tj_wJ Jwue 1 qr~ pp_hs'bntJ h'b ~bmw
q_nmr/_nrz ~wfJp Jhp_r l.w'bntJ, h'b b. 'bpw r/_pw J'bwswJ ~wflp Jp 

~:wflfoll! ~hn..ws'bmJ h'b w'bn{Jp phpwLp'b .puhtnr/_t PLqHw

U!npp PrzPfo zhpmp qnLJ'ilf! ~wJhJwmnLJ b'b p'bqp~wmnpp Pl!rz

fJhrfo'b ~9r/_wJ 'fiJnLlf zbplll/t qnLJLp ~bm: lJJnLlf JnL[IUI.[!W'fll.Jntp 

qntJLp'b ~wJwutwmwufrJLu'ilnLJ t Lpw r/_pw 'bzr/_wJ {JfJr/_nLfJJnL

'bf!, npf1 wpm w~ w Jmr/_n LJ { fi1' Jnp'b hpp wum p& wLL hpnr/_t 

if h p n '1 p t n L fJ J n' L L (!.1 flnt:!phpwJ'hnLfJJnL'ilf! ~lunwq_n
m htfou, unr/_np w pw[' n[lnznul b'b ~w P/' p nL!ph pw JPL mw pnrznL

fJJnL'ilf! {[h~mpwl.wfw~wL mpmrJwfJ JhfJnqnr/_' oqmwqnpJb

lnif_ UfnmhLspnJhmp, ~wJ mfrmpJwL JhfJnqnr/_, oqm,;qnpJhtnr/_ 

pLqfo4wmnp, np[! pnfuntJ { Pf' qnrJ'b{! pl-l-p9 ~wfur/_tuJ, 
U.l~wlfow4 wL m pmpJwL ~ wJ w p oqmm qn pJtiLJ hL !phL nt

!pmwtbfoL p'bqfo4wmnpf! 1 npp pl-1=8,2 b. fJfJr/_wjpLp ~wJw'(l' 
JhfJfoL~wpJfop, npp pH=4,7r bfJh LnpJwl, [JwrJ 4wfJ.p ~w
J~p [!LqnL'ilh'bp - pH =6,6, WUJUI WJ'b .wL~wlnL 0,1 h. LnLJnLJ

fJnr/_ mfrmphtfou 100 tit ~wfJfoL Jwfuur/_nLJ t Jnm 18 tit, fou~ 
fJflr/_wjpL mfompJuiL cfwJwLw/1 0,1 h HCI-p Jnm 41 dttnt
J nLJfJ' IJ.JUll[ pu nr/_, , Ul[~ UlffUI ~wf.t m fom pJ wL Jw J wLw~ ( UI[

~UI[pw~w'b ~nrzJe) NaOH-p 0,1 li lnLJnLJfJ/' 18 tit-!! pH 
JhJm{JJnt'bf! pw.pilpw!JLnLJ t 8,2-6,6=1 ,6-nr/_, pu~ HCl 
0,1 h. tntJnLJ{Jfo 41_tit-l! pH-/t JhJnLfJJnLLf! ' pn.ppws'ilnLJ t 
6,6-4,7=1 ,9-nr/_r PJw'bwlur/_ pnL!phpwJ'bnLfJJwL {Jr/_hp[! b. 

pH-fo Jh.ttnfJJnL'bLhpp mwpphpnLfJJnLLf!, ~hzm f ntwzht pnL-

.rpb I' lU Jlr'b m wph rz nLP J n LL I! I 
_If. ui .w p Ul Ul n L I' Ul b. ui J Ul Lh rz b 'fit 2 mpmpJw'b uwp-

P.bf' w_L~wlnL b. fJ{Jr/_fo ~wJwp, 10 dt-wLns ~pU[hm, 50-

100 dt-w1in9 2 ~nLwd.u ~nlpwL~p, 2 ~w[Jnsfo~'bbpt 
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fl.~ IJI~ Ln fr t/_ b h p. !flb'bnt!flmwthfrLfr 1% -w'bny (nLd-nLJJI 

(ullffrf'mfr 70%~wbn!J [nLd-nLJ{Jn~.J), NaOH-fr 0,1 ·l't [nLJn~.JfJ, 

HCl-fr 0,1 1't [nLd-nLJfJ, Jb(Jfrt~wpJfrp_fr 0,1% -w'bny [nLd-ntJfJt 

fl f n 2 J W b J b p n 'f p ft.w fJ .t;bLnhJLU[b ( t '-Jn(f!WJnLJ 

h'lwd- 10 JL ~w(Jfrt wtf.hl'uo'bn~.J bL 3 ~w{Jfrt !flhLnt!flmwtbf!'iJfr 

[nLd-nLJP b. m-pmpn1.J NaOH-fr 0,1 {i. ln~.d-nLJ{Jnt/_,- Jfr'btb {JnLJL

t/_wpqwq.nLJh qnLflwt/_npnLJf!t l.JnLJfJ.Uffru{r ~"LPwJfr JbP. 10 tft 
~wfJI! mfrmf'nLJ bL 0,1 G. HCI-fr (nLd-nLJ{Jnt/_, Jb[Jfrt~wpJfrp frb

'1Hwmnpfr .<';bm JfrbJ.h ~wpJfrp qn~.fJu.ll[npJUifl .t;wJmLtf.btl!' ll.t

~W[nl. Li fJ[Jqfr pwbtu~f! <w2qnd bL 100 tft ~wf/r <wJwp 

L. umwhn1.J w[~wtfrw~wb b_ {J[Jtf.wJfrf.t pnL!flbpwJfwLfJJnLhf!l 

{!uur pn~.!flbplUJbnLfJJwh Jhd-nLfiJwb .<';w2t/_wp~n1.J bf.t pnL

IpbpwJfrb mwpntznL/rfJnLbf! .<';bmb.Jwl pwfJwJ.bnt/_. 

K - K1 B = - - - · Bp=----
"'L 1,().10',.. 1,9.10' 

npmhrz Bwt·-1! pn~.!flbpwJfrb mwpnrzn~.fJJnLbh t l!uur W[~wln~., 

K-b pm~brw{rw~.[JJ,Lhf! f!"Ln wlltmL'n, 

Brb 1~,~br.u1frt i11Ulf'"'l'nfi1J"'-bf1 f!'Jl" fJfJ,JI•, 
10-f! 0,/ & [nLJIILJfJf! 1 &, [nLJn<.JfJ/t qf>pW1)/;[IIL qnp-

Jw~frg, 
1 ,6-f! Wt~W[plli~I.Ub pnL!flbptuJhnL{JJIUb pH-fr _b_ (JwpJ 

- ~wflfr pH-/r JbJn~.fJJwh JfrP.b brzwtl mwppbpnLfJJn~hf! , 
1 ,9-f! fJwpJ ~-wfJfr pH-fr b_ {J{Jtf.wJph pnL.'pbpwJhnL- · 

. PJwh pH-/r JHnL{JJwfl JfrP.b_ brzwd- urwpphptllfJJntftf!t 

l.Jwra/1 rawrtimra1wG npn2mtit! 

U . . \tnrnunt{~ h. U. lllwG!fl~tntl~ dhpnq~: · ll.J'l-' LUJUUfbu 

~n1_1/_wrl- ~p~bw~fr mfrurpJwfJ JbfJniJI! ~LUftbn,: f wLwpwm t/_fr
G.w~nLJ oqmwqnpd-qnrz ~w{J[! qflw.<';wmh[nL .t;wiwp• flpn2JwfJ 

Jbfln'lfl tinfJJnLhf! ~wJwfunJ t LpwL;,~.J, "f' ~l'~bw~fr wLqwJ 

npn2qn1.J t Jfrbbni.Jh ~w{Jfr {J{J4_nL{JjnLhf!' tfrnpJ.fr uhpn1.J b 

npn2 JwJwfJw~wJfrP.nyfry - .t;hmnt -Rfrl pw~mhpfrw'ithp UfW

pnLhUJ~n'l ~w{Jfr Jbt_ (JbpJnuinwl(fni.J 6 d IJ(,w-<:btfru ,_bn.bu, 
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~u~ut/_fr 2Wf'11LbUJ~,q_bl pw~mbpfrwuUfw'b ,PnL[f! L. bfJb finLJLpuq 

Jw'bp{'bbf'fr pwq_Jwyn~.J I! 2wpn~.'bw~t/_{r t1 , WUfLU 'bpwfly flfrt/.1! 

· 1./r <wuyh/r_ LUJbpw'b wtf.btw'bwl , "f'Ufbuq_fr {Jflt/_n~.fJJnLbf! pwf'ck 

pw1lwt Pw~mb pfrwuUf UJ'b tfmLtfr t/_ b f'~nLJ, p~ f'J n um w mn1.J 

6 d qpt/_wJ ~w{Jfr PIJtf.n~.fiJnL'il'l! pwpJ.r,wLn~.J { JfrfiJ.L. ioor, 
flt flwf'J, pwJ!J bnpJwl [J{Jt/_nLfJJwJp ~wfJI! {JbpJnumwmn1.J 

UfLU -:htn~.y <hmn, mwJ.fru t {JfJt/_nL.fJJwb wumfr~w'bfr Jufru,;, 
pw{'J.pwyn~.J (10-400T ) : · 

lJ. "{ w p w m n L f' w b_ . w J w L b 'l h 'il . 'P"f'J.w'ilnfJ'ilbp, 

2mwmfrt/_ lftnpJ.wflnfJLbpfr .t;wJwl'' 25 b_ 10 \it - wLny 2 ulfrUfhLn

bhp, {JbpJnumwm ~wJ f.f'LUJfr~ pwtzft{ip, mfrmpJwL uwppt 

fl. b w ~ m fr t/_ b b {' · 0 ,1 f.. NaOH-fr lnu}nLJfJ, qJb'ilnt!flmw

Lbfrbfr 1 %-wLny [nLJnLJfJ t 

. - n, n 2 J_ w fJ J-b {J n '1 fr ~ w L .t;hLnkJLU[b t : '-l~pl! Juf.twJ

pnt/_ fuwnhnLJ b'ilt Umbf'f'L ulfrUfbmnt/_ ~wJ wJ'I hnLJf.l ~wfJ~t/_ 
2 wLq.wJ t'fwywJ UfpU[bmnt/_- ,[bp!JLn~.J hL 20-25 Jl ~w[J '[,_ 

(!J'hn~.J JwpnLf', 1_np , nul/,'l mwJ!w,'Jpw J b_ uwnb!Jf'wJ iftnrtdw

_flnfJfr Jbf.t llw{Jnt/_ f9pul,} t/111pJ.wf,nfJI! 6 d-nt[ q'bn~.J b'b {Jhp

Jnuurwmfr ~wJ P.f'wJf''b pwtzfl-p.pfr JbP. ,. nf'mb'l '!{W<Ufwht/_n~.J ~ 
300C.i.fr thpJwuwfr&wfu 

. fil'bpJnumwmfr JhP. UfW;;Llm <wJwf' ~w{Jfr LJnL2f! t[b{'!J-

f.thtnL <bur _JfrwJwJwfllu~ , ul!wlbmut/_ t/_ hpyLn~.J. b'b bu 10 dt 
.t;b-mwq_nmt/_nrz ~wfl b_ hP_w JbP. fru~nLJ ll npn2n1.J fJ[Jt/_f!LfJJnLfJf! 
O'f-ut/_: 

6 d Uf w.t; ht n1.9 .t; bur !I, ~w fll! [uw nlln~J hL 'lf fr;lf b m nt/_, L {'w-

. fl{ry t/_~,f'19tn~.J 10 Jl {J{Jt/_nL{JJ'tLbf! npnzbtnL .t;wJwp1 lw-

JhJwmn~.J bL frpwp .t;blfl {J{Jt/_nLfJJwb {Jt/_bpf!, npn~f! _ uurwg

qbl b'b l_UfW.t;4_wd-. b. {JLpJnumwurnuf 6 d Ufw.<';tj_wd- ~w[Jfr <w

Jwp b_ f!Uur 13-p'f WtzJnLUW~/1 1 npn211LJ ~w{Jfr npW~f! l bp~
f'"f''f wfrmpJwfJ 'lbUfpnLJ, · f!ULn pwpJ.pwyqurJ fJfJqmfJJwft,· 

~wfJI! pwJwLnLJ hfJ bpbp juJpfrt 

q., 'flf.pJunq~ dhpnqp: '-lw[Jfr Lwtf.npwl(nLfJJwb Jwufru ~w-. 
phtfr t 'fWLnb[ f!Uur 'bpw fJwpJnLfJJwb wuurfr&w'bfrt 

U' h f1 n '1- fr t n 1. {J J' n d.1 I! .<';bmb.Jwl'b t: bn['.J~l ~w[Jfr Jbz 

100 til ~wpfr 1_bqnpwqJwfJ t/_pw Jwjuuqwd- 0,1 G •. W[~W(itl. 
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. rnutnttf1fo Jfotfotfomphpf• b. 100 tfl fiwf1f• JhY. ~wqbfo'itfo Jw-

~wp'fJw'it ':wJwp Ufw':w'itY.t/."'l 0,1 &. JJJpw~wh {1/ilt/_f\ t:n-
. Jnttf1fr JfotfoLfourphpfr 'fnLJwp(! 60-/•s ufw~wu lft tfr'bntJ: f1uJi 

bf1b ~w[J{! t/tnfut/_ht t, hpw JhY. cufuwt/_npwullw 'ithfuJw'it pw~

mbpf•w'ithpfo qwpl[wyJwh .t;bmltw'itpnq b. uutf,mw~nLy'ilhpfr 
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1 
II 

lll 

!/fr l'wl''\L'"''iwul . ,1 Jlli-/•n I!Pi 
JOOT-n.[ ~ w1blf, U'f.'bil' 5 o.I'Lii 

t>f.i. 

{J.'l_JnLULUq 13 

lJ. Uf W f' W U1 II L f' UJ U UJ J' UJ f1 /, '[ b fl. , W£41U[t1L U {J[ill/_fr 

U1frU1ptlw'it 2 uwp.[! 1 .50-70 UL mwpnqntf1JwUp 2 4n'itw_J..b. ~"l
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~w'itwl qntJ'itt 

lJ. J w t b 'l b 'it. ':wfu&wUfW~JW {Jfof1b'l tfrnufr~'itb[llfq, 1 UL
.. wflny 2 UfpUfhmt . 
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tJ{r · .Ufuint4frs ufo 4wfilfrL 4wf1 h'it 4wfJhsLntJ pL'ffr4wU1npfr 

zpp_wLMfr t/_pw u 'lfrmntJ q.ntJ'itfr tfrntfrnfuntfiJnt'itp: 

bnwgtfwf. G.umz: lJwpfo twl/_npw4ntfJJnt'itp npnzhtnt .t;wJwp 

-.qm~ntJ bt bnw9 uwt 'itJntzm{.: 
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np nzb LP'" /J n L'lf bp b Ll.f!UtZJ w'iJ "wJ J"L'l UJ qnt{' 4 It IU Pf UJ t[b
LwgJwL wumfb.wL{! 4wzt/_rnJ bL -\bmltJutL pmflwd.L.nt[_. 
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/I< 1-l' J"L'l_f pw&w41! .;bmwqnmt{_nrz ~wfJft Jby_, %-nt{_, 
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hfrftwpwmL. UfW~UfwhmUpt 

Pwftmhppgfo'lwJpL q,,,_ll!• 'lw wjfiU[puf 2P2wfl 1;, bpp t;hflg 

f,,f' ftfilqwu ftwpfr uhf. pw_l(mbpfowUhp lbL pwq_uwun~.J, hp

phJL UlflJUpuft Lpwflg .pw'ilwftl! li(wftwunLU /;t IJ.J'l hpb.ni.tfJP 

utwm-Awn.ft w 1ft 1;, np ~(N_wu lt.t.U{Jr! lJIW('ntuwft.trtJ I; t;uJtnmft 

1tJn'-fJbp (LwftmbftJ.L I L. LIJ!ftmbftpft {1), npnflp "l JpwJU z.bL 

~wuhgfm~.J pw.ftmbpfowH,pfr wi:p, .wJl ftwk nlftlw9untJ hft 

'itpU1fl9' UJ'l UJnt{Jbpf! . lhL lfpJw111ftJ pwpJ.p tbpJwuutfr&.w. 

ufou, lrtumfo 4Pfr9 ufo pwltf JwJ t:burn, ~wfJfo pwftmhrfosfr'lw- · 

Jfft t;wur4ntfJJntflflbpf! 1_bpwfurtJ bL: 

__ Uw~w Jfl 'lpw'hp9 t; bm n tt ftwfJp flfil1. n.Lp Jntbf! J fowL gw ~ 

Jp9 l.P pwpJ.pwflntUt - r/.pw ~ t;w~flntJ ft.wpHp pb hrftf'"f''l 

wugnpuntLJW ,Pnllf!• "(If! ftnlt/:.ff'LU I; /rflqntpwgpn'fJ tfmLu Un-

4_npwftw1t llJWJUw'i/itb.pnt.I f.tnp ·ft{Jt/_u.u} "1 Jl ftwfJp Jb2. UflU

pmflwftt/_nLU bfJ mwufiJwft t;wq_wpwt/_ttp ufl4pnoplfwflfq_J'bbp: 

U1tn~.~hmlt ftpw1t9 .pwuwltf! wumfr&.~flwpwp JbJwfmtJ 1;: flwJ9 

pw~mbpfow'bbjrfo Jntpw,pw1'lJ"Lf' P2.2.P fJfJ1_wqnJ"'9Jwu p'uiJnL

bwftnLPJnLLf! WJU.pwfl tf!nn L np mpmpl[_nq PfJ./_nt{JJnLLf! 

qqwlfrnpbfl pwpJ.pwfmtJ I; JfowJL JhJ fJ1."1. Jpftp,oplfwflpq_J

flhpp qbUfpn~.J, 

flow pu ft wfJfr ub 2. p wftm b p fr 9 fr 'lw J pfl k fr L ft ntpw 9 pnfl tf!nt- .. 

th{'p mltnqntfJJI'n1tp ftwjul[_wu I; ftwfJp ulfq_puwftwb pwftmhpfrwl 

ftbqurnurt/_wuntfJJnlLpg Lt Lpw Ufw.t:Jwu t.bpu"wu'!'fo&.w'itfrgt . 
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;.wpJ ~/14w& ~wpj. 
"'"'~Jwfl tbpJwumfrbwLf!, OC 

10 

15 

~0 

25 
:11 

3'? 

Pw~mlzp}rsjr~p»J~L It j.J,.~n<fU16~"!, 
tfrn<[bpp mltn'ln<flJn<!lf!, d-n4_ 

48-72 
20-24 • 

15-20 
10-8 
6-'l 
6_5 

IJwflp 'lfw'lh9Lhtfru "J.J .pfrJfrwftw1t ftwqJf! ;_p tf!nfu.f.mui 

Sluzlr t nLflhbmJ ftwphw.rnlqp JwuLwqfr pJnlpbqw9nLU 1 np[! 

pwpj ~{J.f.wa . ~wpf Jh2. lflllU.f.ntJ I; t;bq,~.ft. .f.fr-&wqn~.J, Upw 

PJ"Lf'h'lw!/..Jwu t.bpJwumfo&wfl[! qwfu.f.wu t UfW'lhgJwf.. 

tbpJwu111p&wflpg L. 111lwqnLPJifLUp9r 

liwPe -0,55°C-'fr9 gwup Ufwqhsflhtfru uwn.;_rr~.J t. t/rnfu

.J..trtt! ~ Lpw pwqw'Jpf.l Jwuhpfr Jfrf.k hqwu ;;wrwpbpwftsnL.:. 

PJ17LUf!t 

-11(16 WJL"'frufr +nlnfr'll"'-JntJfJP~ JrfllUJfruJrfl ~wpu t, uwn.
l,.;ul J iu~mJrGU!ftw(iwp,· UJU[W wnwt.wflnLU hfl uwn.9p pJn'-pb'f_

Up k p!UptlputUnt~ t ~hqnLft UWUIILU hqwt} fiJnt{Jhpfr qnft

,nurpwofw'itbpf!• pwufr np uftqpnLJ u~umJ . ~ uwnlhl wqwm 

rnlpf!t 

flt2_Wmp uht ftwPfo t:wL'lfrum uwn.boJwu dwJw'itwft, WJU 

,.wJwfl1_ntJ f .f.hphp 2_hpmfr, "1'1! w.f.hlfr .pfrt Jufrm t , L. UJnLU 
Jwuhpfr ;;wJhilwur J"L'l",t/. t;wpttLum, "d-wJpwJwu:uJpU' t;,J

,wtfrwLgg qwflq.l[_wJ, np£! lftfutu.f.npwU[hu ftwqu.f.wu t uwn.9p 

,.JtrLphiJ.Lhpfs• fthLmpnflwliwL' uUfp111wft Jfrf.ndt, lip[! Ufwpnl

lrtuftn~.J I; JM pwLwftnLPJwJp uU[pmwqmg, wqbp, lwpwp, 

t_l.pf,;U[hu Uhp.pkfr 2_bpur{!, np[! flnLJfiU[hu Uf"'f'"L'itwqnLJ t 
•.ffrmwqnts ( wq. 14 )1 
. Uftqpn~.J· uwn.lnLU hfl qwpfr .f_hppfl . k Ulll,(f'UIUUJUUIJpfl zhp

_,1'1!' UwnbgntU[! uft.ut{_n~.J I; tfnm -0,55°C f.l.puwump-Aw

~·•J: IJ.JflnL.t;hurU., hpp t.nLp£! wn.wt.wsf.tn,_J· t uwn.gfr PJ"Lf'b'l

Wp, w'lbpfr ftnllgbflmjr_wo[!Uifl -~wpfr. z.uwnw6 Jwun~.J pwpd.-
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'l J if L II W ~ 14 

n., sw'bf 2'ilhp I ·'!·~·!'' 
euon 2hpuolrp{o uwalrgnLJ[•9 ~lr"'n 

-

I 
uwn.k- l Jw1pw-~lllr~'"'l'ff-l 1./rpgf'i. 
enLJf!. qlrpf.'b .r w ,.1 f 'i. 'i.w ~w'b. 

np 'bln'-fJhp % 12,8 \9,6 
I 

6,5 20,4 I 
23,5 

'nfufP! % · 0,7 0,6 0,46 2,7 2,0 
nL'I_ 1 % · 3,7 ., 13,4 0,4 0,9 0,6 

wfl.'1""2"'1!"'l' 1 % 4,8 .3 ,0 3,8 10,5 6,6 
"''lhf'it, % . 2 ,9 2,6 2,2 5 ,8 13,7 
fl1n'-flJnL~I{'_I OT I 20,0 17,2 10,7 28,7 25,0 

pwflnul ~ b. lff'IJJ .t;bmb.wfl.pnt/_ •/rn.ppw'bmJ ~ bpw uwnhsJwfl 

phpJwumfrSwfl[! • ltn'lJbwJfrb Jwqhpb.ntJ{Jfrh, pftlfnhfr . t/_hp~
t[ nLJ fL .t; UJ UJUJ" pfl UJ n.Wpwfln LJ ~ U U/11.9 /r 'I_ UJb q.t[ UJ t} J fruq fl hp

ufr Jwul! JflntJ ~ .t;b'lirtqt Uwn.hst/_w,} qw{Jfr ttwt/_wlf! wt/_htfr 

Jht) t, .pwb .t; h'lmfJ qw{Jfrb { uwnnLJ91! 10 % -n~f. wt/_ htfr J 'b,} 

rtwtfwtl q_pw'lhsflntJ, .piufl l_nLf'f!)' 

Uwn.hst/_w,} qiu{Jfr JhF_ pwrlwlJI'/rl. Jwuhpfr pwrfwflmJI! 

.t;wpqwt[np ~ .t;wzt[f. wn.Lbl qnpttflwqwflnt.J 1 ltw{Jp bnLJbfruft . 

whhzwb uwn.hsntJf! flpw Jkt ~nwhAfr'it uwn.gf•fJLhpfr q.njw

sntJnt[ Ul'l_'1nLJ ~ Lpw qwq_Jf. t/_pw J .pw'i.,f. np uwn.sf.IJflhpf! 

qw'lJt/_w,} bfl 'flfuwt/_npwU[hu uwn.w,} l.Pf9t 8nL'lf U[wpmflwqnt

fJJnLfif! qw{Jp -<:h'lnLq JwunLJ Jnm 2 .wbq.UJU UJt/_blfr zwm ~~ 

.pwfl uwnsflfJLhpf. JhF_t 

8nt'lwq.b'1f.IJflbpf. !ppq_frqwqwu t[fr~wfJI! qwfut/_wtt ~ qwpf. 

l_bpJwumpC.wflpst [j,Jfl 6 If [!fi{Jws.pntJ 8°C ~ nLJ UfUI'lh9flhfpU 

J"L'lf q_q.wffr · J",uu[l wflsflntJ ~ Uffblf t/_f.C.wqpt Bm'lfr pjntpb

'lwsn.LJ (I nLJh'lwflnuf ~ 2_hpJlUUU1pC.wfl[l sw,}pwsflhffUt ltw

{J[I uwn.bsflhtf.u, J"L'lwq.fllfpqflhp[! u{flqwflntJ bh, flpwu9 db.[I 

IJL"f'f9 '1wn.bntJ t wbiJJntflwtlb.: 

Uwn.hst/_w,} b . .t;wthst/_wJ qw{J[I uJt/_htfr wpwq. ~ .t;wpt/_ntJ: 

IJ.Jlfllffrufr q'ufJI! hnwsthtf.u wflpwmt/_nLU hfl J"L'l/r qw{Jfrfthp, 

.pwbfr np J"L'l.Uilffl'1pqflhpp {JUI'l.UI~{Jflhpp wlfpn'lF_nL{JJnLfi[I 

Juwfumtfht,~t 
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UwnwJ qw{Jfr uUffrmwqntgUbpp !pfrq_/rfJwqwL t/_frC.wfJ/r qrn .. 

.fn/unt{JJnLb[I wblff'UilfUIIl.finLU l bpw t[pw lf'lfUiflw!pbpJbiJLn/r 

wq_lfhsnL{JJwL '1bllf.pntlft 1.wl'f_u: ,} b. .t;wmqnt{JJntbubpf. flqw

mhtf. .fn.fn/un•fJJntLHp, J.fJpw,} qw{J[I wt/_btf. uipwq. l Jw

qwplft/.IILU Zf'lfWbw!phpJhLmnt/_t lt·wfJl', npf• Jht .t;w[nLUfS .t;b. 

mn wn.wtwLmJ bL .fw{Jfrlthp, q_qwlfrnphfl wq_htfr t/_wm ~ Jw. 

qwp'1tf.mJ, puq Jp zwp.p 1fhU[.phpntJ, Jwqwplft/_w,}pfr .fnfuw

phu wn.wpwLnLU bL Jf.wJb · wnwLdpb .fwPf.tLhp: lJ.fihU[:Uum 

wcz.'fh9nL{JJnLL ~ nthbflntJ wn.~LtlbwU[hu pwq_J",uqfr wflq.~J 
uwn.hsnLUf! b. .t;wthsnLUf!t 

U w n.h st/. w,} q w {Jfr J h 2 L~ w mt/_ ntJ ~ q wq_b f•L fr J w ufl f.IJH _ 

pf• funznpwsntJ, "f'l' qwpbtfr ~ pwgwmrbl .t;bmb.1w1 . qhpU[t 

b[Jh IJw{Jfr lfht w'lhrfr (~LhfJmrntfrmhbpfr) ufJq_pflwqwL qnfl

ghLmrwgfrwL pwt/_wqwL Jbr} t, WU[UJ uwn.hsfi~Lf:u w1L qw

W"l l .t;wuuhl Jfr JhJn~fiJwfi, nrf: 1fhU[.pntJ mb'lf: . qritbbbw 

ftntnfrlf Jwuflf.IJflhpfr Lfrg.pw(Jw.fnul b. bumt/_w,}.pfr wbl_wmntJ' 

qwq_hfrhfr "nwqnttwsntJ: l,h;.:uq.w <:w1hsJwfl dwJwLwq qw

q_bfrhfr qnwq.nt[W!Jt/_w,} Jwuflf.IJflhp[I qw{Jfr Jh2. pwzfut/.ntll bL 

wrlfhb "1. JJJjbll{bu, frhtUfhu Jfrhtb. uwn.hsnLJ[It 

liw[Jf: Jht lthfJmpnffomhhpfr uqq_pbwqwL .fn.pp qnbgh-Lmpw- · 

sfowJJ! 'lbU[.pn_tJ uwn.ksntJf! ulJL pwpAputsflntll ~- . wLLzwL b. 

.llhfJmpnffrmLhp[I thfl Lfisl!wfJw.fbL 1Jntnfr'1 lfwuflfrfJLbpfrb, 

nwmf: bpwb.p 1.hL JfrwhntJ b. qwq_llnLU wt/_btfr funznp Jwu-

. fiJ:qflhp, UIJufrhp'u qwq_hpbp qnwq.ntfUI9nLJ mb'lf. 1./r _nthbbwt 

[j,JlfUffUf UU/Il.UJt} qw(Jfr <:wfhslfwfl rfwuwbwq ULnUJst/_ntJ t 
ufJczpuwqwb IJntnfrlf L"L,}nLJ{J[It 

1.wlt/_w,} l"L,}nLJ{Jfr <:wmqnt{Jjntbbhpfr qpw wq_lfnLJ t uw-. 

n.wt} t/_f.C.w_qntJ .t;b'lntqfr q.mbt/_htnL mb.n'lnLf/JnLLf!t bpb qw'{J[! 

... .'~wltf/;L t uwn.hsnulf.g uifiJh_wllfhu t:hmn b. tth1Jmpn1frmhhp[I 

lhfltfrs.pw{Jw.fbt qwq_bf.hfr fJnlnfrlf Jwubfrqhhp[I, UIU(w uwwg. 

t/,ntu l qw{Jf. ufJq_pbwqwb tnLJnLJ{Jt bpb uwn.hsJ.wfl b. <:~

·t'sJwfl Jh_b. qq.wlfr clwJwflwq l wflgbl, UlllfUI uqq_p'uwqwfJ 

)'!tnfr'1 fnt,}nLJ{J tfr wn.wtwbntUt '1-w UfWJUwbwt/_npt/_w,} ~ 
:,~~wn.hsJwfl rfwuwbwq mh'lf. ntflbsn'l Uff'"9buLbpnt[ 1 

. ,_ U w n.hsJ wb uhpflw q wfl um wlffr w J ntll q w [Jf. fJnln fr'1 J w u.:. 

!~ltflhpf! pwdwflt/_w,} bfl tfrbmJ uwn.gfr flmpp zbpmbpnt/_ 1 Uum-
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sfr4Hpf! wtnnfrt1wLwpwf1 4,ut.hL L. ~-&LzM.~ 4wqbfrtfr ftntnriJ 

JwuLfol(i.Jhpftll, IJpwLn.J. foufJ t;bzmwsLhtn.J. LpwLs JfowsnLJf! 
~tj_btp Jbc} Jwu'i.Jpq'i.Jbppt bflb ,;wLnLJf! mhtzft ( nLLhfimJ uw-. 

nhon LJpo WftJh_wu(lw -\htnn 1 Wll.f~ UUI119f zbptnhpf! z.bfl 

-\wusLnLJ Jbc}wflwl w1Lpwfl, np'l.fhtiqp ,PwfJfotf,bp wnW2_W

LwLt U.J'l 'lbll.f.pnLJ 4wfJf! uwn.hoLhtfou l[wpntz ( ,;w,Jwuhn. 

LnLJ-;.,LJfl uurws.J.hu 
1.wt.J.wJ- 4wflp -\wm4nLfJJnLLLhpp qpw 1 uwn.bsJwL urlw.-

IJ.tiLfJJwL :t:hm Jh4mhtz, '!'C£'1mJ ~ Lwu fbpJwumfo-AwLf! u 

wn.wLALwll.fbu Lpw hp4f'~F'1 wLqwJ 4r.4Ltf.hlf!: l.wzhsJwL :t:h

muwfl.gn.J. umwotf.til.t 4wfJf!, npL fop ~foq_p4w-pfoJfowqwL :t:wm .; 

4nLfJJnLLLhpnq Jnm ~ u4q_pflw4wLfrL, hp4f'"l''1 uwn.hsJwL u 

-\wthoJw'i.J IJhll.fpnLJ 4nwqni.tt/_nLJ ~ lf'Ptf. qwJ JwuLw4/t zw
,Pnq: l,wqwLwqwL ~~ IJUI ll.fw)J~Lwt/..nro/_w" J- t LpwLnt/_, np 

Jp w'itqwJ "qwurwpt/_wJ- uwn.hgnLJ{! JbJ JwuwJp wtt.Wf t 
phpnLJ ft.ntnft'l tntJ-NLJfl'ithpp Lt.·- qwflp LJnL{Jhpp f/iftqpft.w4wL 

r[foS.wqfo ,PntjTnfuntfJJnLL, }uq bpqpnf'lj. wf,qwtl' nLrlbtzwsLntJ 

~ LUJL' 
4w{Jp uwn.hotfw'i.J 'lff'"Bhut nttzhlfot/_nLJ t Lwu Jf, zwf'l! 

WJL bplt.nLJflthpnt/_. WJIJ hplt.nLJfJLhp[! .4wJur[wJ- b'i.J qw{Jfi, np

ll.fhu Jfo lnLJ-nLJfJfo , .cpfoqfo4w4wL pwp'} r[pC.U!fJPB• npL fop if.bf 
11.fUI(IIfLLw4nLJ ~ 'lfUII.fbpuw/ilnL{JJwL uiwpphp wuurphwhn~J 
qm1tt/_ntz ,Jp zwp.p . hJnL{Jhp (pllf[Lu4wfl, 4nlnp1J ' [lfLJ-nLJf/p, 

ttff1L£ufow1p Aunt/..): 
lujrum uwnw.t 4wfll! nLLp 2Pwlft Lt. .pwtzsf' t;wJ: 

Uwn.htfou 4wflp :t:wm4nLfJJ"'-1t1tbp[! qpL{Jb z.hL tpnfur/.nLJ · 

(fl. . 'J.wt/_pqnt/_), bflh uwn.hsnLJf! qwmwpr[nLJ t -22°C-/ts 

9wJ-p fb{IJwumpbwhnLJ' qw{J(! pwpwq zbpmbpnr/. t;wfnpiJUI;_ 

pwp wpwq uwn.hsLh[nL qhll.fpn~J, foLzll.fhu W_J'f wpl[_nLJ t mw

pn.tznLf/JnLLLbpnLJ UUJI1nLJ9 UfWIIf('~/.ltnb[pu: U,J'f 4hp11.f uwn.h,rJ

pw.t IJwfJf! wn.wflg ,Pn,PnfunLfJJwL, UfW -': II.fwLt/_nLJ ~ wt/_hlft 

.pwL 6 wtfur[w f!Lfilws.pnLJ ( -20°C-/ts swJ-p thptl·wumfo6.w-

'i.JnLJ) Lt. t;wlh[nL9 4hmn Lumr[wJ-1! l.P mwtfou: 

Uwn.hsJwL .nL ll.fw411.fwLJwL wtJ..ht/t pwpAp thpJwumfo6.w-

}!nLJ qh!ppnumwaftwJftB 44mn- IJw{J[' Jb2 wn.w2_wfmLJ ~ f.t[!um-
... , ~ . ·. ' 

Hi2 

tf.wJ-.p, npf! i.tu/_htwhnLJ L hpp pwpJ..pwaLn~:J bfJ w1t 2bpJUJu .. 
mfr6.wLf! ; npp qhll.f[!nLJ 4wfJf! uwn.hl ~~ . 

b . 8wJ-p 'l_hpJwump-Awf.JnLJ 4u.tf/[! zbpurhpnt/_ uwnhsLbtnL 

'1 IJ.f.[!lfttl, hpw Jb2. zwm wpwq UIFlUI'l_LU'i.JnLJ hL uwns/t JwL 

pjntphq1thp' "l. JpwjL wqwm, LUJLU ull.fpmw4nL!JLh[lp .t;b~ 
If~ utt/_w.t 4 n l n ft qw JfoL l.P P9: /!L '1" J pf1, m btzft l. b'IJ n LL bf_, nLJ 

~wpp Jwu'i.Jpq'iJbpp zbpmw.j_npnLJ U Ull.ffLnWqnLs'i.Jbpp 'l.IIUI'l.f!fl

qnLJ ( u wn.o/t J uiLp PJ""'{Ib tzltb {'I! umwor/. nul bL 11ll.ff1nUI'~IfL9iu~ 
JpL Jwuf.lpqtbpnLJ ): · · 

- 22°C -fts 9w.tp thpJwuurftS.wLnLJ qwflft Jb~ JtnLJ t 
JftwJ'il fJUIII.fr/.u1 J- 'l_nLp, pwJ9 Lw ;_ft. wq'fnLJ fJwflp 4wurftnLf/JnLL

Lbpp t/_pw: U.Jull.fpunt/_, uiun.bstJ..w.t IJw[Jf! Jbt wq_tum 'lf'P pi#~ 

swqwJnLf/JnLfJf! 'itpwh '}wpdf.lnuJ t zwur lfwJn~fl, npfl [!L'fnL

f.lwq t wJf1Utbpnq UfW:t:':l{wLtJ..bL wn.wfls npwlff! tJrnJubtnu U.J'1-

•11.fpuft qwfll! t;wlblftu, mbtzp ~ nLLbflnLJ Lpw fJnL"P'f -\wmqnL

fi1JnLLLbp p t/_ hpw 4wt qL nLJ h. f!Um !fop q_pqw qwfl .t; wmqnLf/ JNLL-

f.tb (If '!-' JL .pftl t u:wppb pq nLJ L n pJ wl 4 wflfrs 1 . . 

lJU.ta-fl SlU?U.8flftlfl! 

"tiwfJI! mw.pw!ftblfru tfonfut/_nLJ hL flpw 1 ftL~uibu qbtuw-

. pwLwqwL: w_JLII.fbu t !ppq/tftw-.[!fttlftwiJwL -\w~fJnL{JjnLLHpf!t 
tPn0,Pnfo-'nL~JnLfJLbp Lqwmt/_nLJ bL wpqhL qwfJf! JpLJ_lt 40-

50 C mwl!w9Lhtfou, bpp 4wflq.pum t/_jr-AwqnLJ 'll'P q.nfnpzftws

JwL .t;bmuwL.pnq Lpw JwqhpbupL qnJwLnLJ t LnLpp fJw

'lwLfJ ( tff'tf"Lf' ) , np[! qwq_Jt/_wc} t qwq_bfr'i.Jfts, J"L'lP8 ·f.t. JJnLu 

pwtzw'fph J wubp fts t . · 

f/) w u m b p /t q w !{ /t w t 4w[Jp t; w mqntfl JntLHpft ,Pn,Pn. 

/unLfl JlfLflf! IIJ. wum b p ft qwsJ w'i.J rfwJ w'it w 4 IJw fuq w.t t IJ/t pw n.-

lf.ntz n.brfpJfJbpp9 U Wll.fUl(IUILnlfL('UIJfBI · 

bpqwpwmlt ·ll.fUiumbppq_wsnul[!' 4wflfo mwpw9 nLUf! JftLz.IL 

63°C iL WJ'f £bpJwumfoC.wLft mw4 30 rnut ll.fw:t:blf!• zwm pftl 

LIUtfontJ.. ~ wq'fni.J 4wfJfo 4wmfJnLfJJnLf.tLhpp t/_pw: 4wflp U11.fp

':'wqnL9flhl'£! WJ'f 'l_b.pJwuurfo-&w'iJn,,J t{tnfut/_nLJ bll wf.ILzwL 

LIUtfntJ.. { W~'l_wurt/_nLJ ~ U.l[pnLJpLfo l!'it'l.t;uiLnLp pwLwqp JpLJ_b. 

SOfo•f!), tfJnLu pwtz,W'fflPl Jwubpf! LnLJhthu LIJwur.bLfo ,Pnfn~ 
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_ . /fl'~i[ljm..flfl'hp 'lh£ · ~p;,~, · U~U!uu/.trUI .~ J}.wlfs JttLtlw'lfu.l/+· 
• flllpfr ubpw~w1Jwfl · J.Jr pn.pp ,i[iiiUJwgm.Jt 

•. · SnL'lw'1fs'1/r~flbpe · J.U7LU.pwgl{_wt) ~wflfr Jbt ~wJbJwf/lw • . 

puip wqbLfr ·· wpw.'1 b~ ubpw~wtl{_ntJ1 npnl{_~bUJk flpwfl.p Jw .. · 

11wJp ·. "t~nu&Aqn..J U, wnwtwgflbtnuf ljnt'lJbp, npnflp ~bl
u;rntPJwJp pwpapwfln~.J bfJ ~bpk, ~IIJPe Jfr&J..k 60°C UJw.pwg- . 

flb1Jru, JwufJ.M&bpjr frpiiJp -)bUJ ~IIIJ..hle wl{_btwflntJ t, wl{_btfr . 

· £1~pd.rr i_bpJmuUJjr~wflntJ UJb'f.fr t n.:Lb&nul ~W~U/ItW~ bpb

. · .. i[~tJP' JI!L'lw'lfi'IM&bpfr pwrlw&mJ, npe '1wfJ'1w'lbgflntJ t 
flpill.fla ubpw~I!J[ntJe, . . ' 

- · '-IIUfle 30 rnUJ i!fiPUis.pntJ 6:JOC-mJ UJw.pws&b(fr~, flpw

. hfrs ~bnwflmJ t wd-fuwppnt qUI'V npe wnwtwsflnw f ~wp~ 
/IPt/n ~PJw.fl pfrl t/Jn.ppwgnw (0,5-1°T)t 

, _ llfrfl.z.k 75 °C UJw.pwsJw& tbJ,JwuUJfr'AwflntJ u~ul{_ntJ t wl-

. pir~.Jfr&fr ,Pn&{tnfuntPJttt& ('lbflwUJnLpnw), npe uw~wJfl, WJ'I · 

, • :'lllUJp~tJ )I~UJqwt).p z./r UJWLfru, WJL w&sflntJ t j/, d.kfr, npf! 

. Jw_~wprjl{_ntJ t PPntLbpfr, dd-Jpwppqwluu& Jwq&b'lfrnu!fr h 

. lfwqbfr&e fJuUJI{_wd-'i!fr d.knq wfltLU.UJn'l JJntu fiJntpbpfr w'l'lb
. enLPintfl/rer 

; bpiJwpwUJft UJw_p-utentJe 'lo)°C-ir~.J, - IJ~J thpJwuUJfrAw.&fr 

. . ~butwqw pwpd.pwsntJe ntrlb'lwo&n~.J t wtpntJfrlJfr 'lb&w

. UJntpnt.Je 1 pwJo .&pw Jw~wp'lntJe l[pw t ~wuflntJ ~~Pe PeP~ 
, ,~ I{_ bgflb[pUt 

.. Ufr~~qwJwJfl pwpJ ~wpfr Jbt ,Pwflfrt&bpfr d.4nq LUfpnt

J'jr&_fr ' ~fltLUUJntJ U7b'lfr J./t . ntflb&ntJt Swppbp pbpJ:uuUJfoAw

fln~J h.' UJw,PwsJw&' UJita'lntPJw& 'lbUJ.pntJ, IUfpntJfr&fr 'lb

L"!_u:in.tpJwfl WuUJfrAwlifr JwufrJJ IJwpblfr t 'fWUJbl 15-p'f W'l~ 
~ J~tuLU'"ntJ piJpi[_wt) U71{_JLUffJ·bp.nl{_t 

" '-lwpe Jfrftz.k 85°C 1 rnUJ utwpwsLbtfr~ wipntJfr&fr JU 'Jw_ 

ue~ _.,b&IIJinntpt[nu! t, fru" aSOC-nut 'lbfswUJn~pt/_n~.J t .wJ

pnu Ul[p,:,tJfr&et 1./rJftqblnl[ Wfpn,Jfr&fr 'l:bfswtnm.pJw& .ifuu, 

. "LU.f'blfr t npn1.bt "wjlft UJ~_p-wgJwfl wuUJfr~w.f~e ·, 'Jopw ~wJwp 
. . "~Jiftiuzft'AntiJiJ; npe .. uUJLUSI{_h[ t "wpft !pfrlU7pntJnl{_ "'w'lbfr.JJe ., 

~II!BIJifuwppqni/_ wflp11JU7btntg ~bUJn; UJw:.pwsLntJ bfJ Jf.&J.h 

. hnw9 &bje' lijlb JfrfiJ.Ii 8SOC · ~wPe J} ~UJw~in.bpfrqwsl[bl, wUJur . 

~frG.nt"e hnwe&btfru IUflzw,qnul bfs wtpn..Jfrfse It 'llnpntt/rfl/!t . 
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··.·, ..... . 

. ;.., .. 

bflb- U[WiiU7bpfr'l_msntJe · ~JwU,~pl[hl f, w;,w .nz. Jfr &umi[iu6-;.p

z./r wn.wtwfsntJ, .p_w&ft np iAltpntJfrill! It 'l[npntt/rfse fl/1_"-hs- : 

qwd- "wflfr Jht Jjr~z.k 85°C UJWUUJbp,fr'lwsflhtfru (npnz: UJW~ · 
~'taJnl{_) tup'fbfJ fJu111bf bfl, .ntUUip zfr'An~~p Jbt lJ-ptufl/! z.IJwflt . 

1 
5 

lo ' 
30 
60 

U.'ll"tuwr, 15 

'J.I,t,,.,,.,~l'Y"'l "'lP·"LJfr\fr ew\wtl! H-n.[, oc f.b('J•u-
. • "'"'"'.,nLJ 
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5 
8 

2· 
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15 
20' 
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10 
10 
30 
40 
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49 90 
55 90 
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93 100 

... . 60-
100 
100. 

100 

85oC-/ts pwpd.p thpJuiuUJfrAwflntJ Ulw.pws&btfru, llltpnt._ 

J_fr&frfi pwofo, JwuwJp pnful[nul t Lw,k IJw'lbfrlle: U.J'I . J.~
ufr1.J ~t,Upbzfr t tj.'w111bf ~~Jpwtptud-flp WfltLIIInJwJp, npe fiiJLUIII~ 

.t/.ntJ t IJwpll!qwUJw 111p 111 u111frJ.e pwshtfru, 93-95°C tbp.Jwu

UJ/rAwflntJ . UJ .. w.umbpfr'lwgl[wd- uhpfrs t/,nln'1'1JIIIfl JnL'l _u,w

&.iu1nts ~1un,r, · . . . . ·· . 
f!Jwu 111 hpfr'lwsJw'tJ rlwJwftwlriJwPfr w'lwj/tfl IJwll,Je pnfu.;_ . 

l{_ntJ t, lni.J-hlfr flnu!pnpw.flfll[w"w_fl k . IJ/r_,pnllw_flfll['!"IJwfl 
IJpwJf& w'lbl'l! qbp llfl w~l{_ntJ wfltnt~htfr w'lbpfr: .lJ.Jull{hu, · 

lnt~hfp bp~111 b'lw1Jwlqw~ IJwLsfrn~.Jfr !pnu!pw,JJbpe IIIW[/ru hfl. 

~fltntd-btfr . bn111b'lw"wll[w6- , ~wlsfrntJfr :fonu!pw,JJbp. 

3CaHP04-+Caa(P04J2+HaP04 

'-lwflfr ~w.pwoJw& rfwJwflwiJ UUJ/rU7tu~nts£bpJr k .wLlntd-b- . 

lP !pnu!p.npwppqwkwfl w'lhpfr fJuUJI{_w~.pfr . d.kn~ Lllflpwllln~e 
~w&qbg'llntJ t UJLUuutbpfr'lwUJnp&bpp~ 4_ u:IJntntJ -:WUJLU{'IQ ~ 

-~hpfr Jw~bpkntJflbhpfr l{_pw w.JnLp flullll{_tud.pfr (IJ 111fl&w.pwpfr) 

wnwi_woJw&e. npe wfl~pwrlbz, · t ~h..nwo&hl' . .. 

'-lwfle Jfr.&i.L. i00°.C 1JfWuU7bpfr'lwoLhtfru "'uflfupzw.P'fl'e' : 

eu.UJ bpb.nLJPfr~ 1./r pnful[m.J: UwiJwJfl h_pJwptu!f'JL .hnwsflh-:: 

tft.u . IJwPe qnpzw&n_ul t~ npp ~wfu.f_wd- t . Jhtwftnfr'l:fr.fJ,fl.bpp . 
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wnwtwonLJfrsl flp.pwL pwpd.p f tbpJ~u~nfr-Awflp ~wJ ww.., 

lfwoJwfi wkn'l_nL[IJnLfi[!, WJfi.pwL wlf.btfr zw,;, Jbtwflnfr'lfrLLbp 
bL w_nwtwLnLJ 1 , · 

Z,wflp 80°C-frs pwpd.p tbpJwuwfr-AwfinLJ U[Wu~hpfr~wo
Lhtfru, [!WJ[!WJI/_nLJ bL fipw Jbt b'lwll- !f>hrJbLwflhpp1 

_ Z,_wflfr 1/_frwwJtLwJfrL ->ww~nLfiJnL'ufibpfr ifrnifrnfuJwL q_;rw 

Ullf_'fnLJ t Lwk U[WuwbpfoqwoJw,L" t;wJwp oq.wwq.np,JI/_n'l uwp. 

[!WI/_npJwL ~nbuw~/!1 /vwn
1

1lfrlLbp nLLhsn'l. pw9 wllfwpwinLbl' 

oq.wwq.npll-_btfru L~wwl/_nLJ t 1/_frwwJfrLLbpfr, wnwLO.LwU[bU C 
l/_frwwJfr11fo JU ~n.pnLuwLbpl f/Jw~ wfrll(fo llft.IIUUibpfrqww"t'

flbpnLJ (Pfrflb'l.Lwl/_np) 1/_frwwJfoLLbpfr l!wflw~l! zww I!Pl - ~ 
t/tnful/_ntJ, 

f!Jwuwbpfrlf.wol/_wi ~wfJI! ->nLJ ~wflfrs wl/_hlf, 'lwL'Iw'l ~ 
. ~ w~wp;,l/_ nLJ 21''1wLw!pbpJ bLwnl/_1 

bnwgnul~ : Z,wpp bnwoLhLf,u ~wwwpl/_rnJ H w1ullffrufr _ 

ifrntftnfunLfiJnLuubp, foLlllfb_u UfwuwhpfrqwoJmL · JwJwLw~, 
PWJ9 wl/_htfr funpf!, WJL f ~wflfo ->fJwpwl/_np '1"1'2 lfltLJL uww- · 

uwll! k ->wtl/_wll- ~wflfr Jw~hphufrL JnL'l.w'1L'1Muhpfr fopwp 

JfrwonLJf! nL wl/_htfr funznp ~wflfrtuhpfr ~knl/_ JnL'lfr .. w'by_w

wnLJf!l 8nL'l.wqu'1fr~£hpfr funznpwonLJJ! wh'lfr t nLLhunLJ 

pwpd.p f. hpJ wuwfrG.w'bnLJ ~w flfr J h 1. h'l.wll- ;L'lfr.~'b bpfr nLJh'l. . 
pwfuJwu -\hurkw'b[!nl/_1 

· _ Umbr~lwgnul (o~lir~wtlitnn£) : liwflf! uwhpfrtwsLhtfrll 

U~wu:l/_nLJ t 'flpw lf"f'l!IJ9nLJ ( J£fw'iJnfr'ffr'iJUhpfr WnUif.WiJnLJ ), 

· ~wfiLwzuif!Wf'f! JUJuwJp [!WJI!WJI/_",LJ t, wJ'f 'fbllf/!'ILJ wnw-

. f.WLnLJ bL flflnLLbp, npnU[! pwpd.pwoLnLJ H fi[JI/_nLfiJnLL/!1 
Z,wfll! JfrLlk 1200C wwl!w9Lhtfou, Lpw flfll/_nLfiJnLLf! wl/_blw- · 
LnLJ t 2°T -nl/_1 

Uwbpfrfll{BJwL 'lbllf[!"LJ ullffrurw~nLSU'Jfr'b LJnLflhpfo [!WJ

[!WJnLJf! nLJh'l.wLnLJ L ~wl9frnLJfr ~wq_bfrLwwfr JwuLH

Lhpf! 'lwnLnul bL wL~wJnLL k ~wpn'l. hu ~nwq.nLtl/_bl' 8nL'l.W

'1L'1fo~Lhpfr LuwhsnLJf! wh'lfr t nLLbLinJ zw"Ur 'Jwf.,'1w'l1 IJ.Ju

.U[bu, uwhpfrtwal/_wll- ~wflfr Jw~hpbufoL 'bnLJLfru~ 3 · J f!L

flwol!nLJ ;,bpfr wnw1.w9nLJ lfo L~ww'qn~J, 6 JwJ.I_w uhpw

~wtniJfrs - ->hwn ubpfo zbpinnLJ t;w.f_w[!l/_ntJ t wJpn'l.!. J"L'l.P 

0,1%-fo!i "l wl/_btfrL, bph uw6pfr£w9 tf_wll- ~wfle fln'lL£(,:, JL 14 
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24 J, [Jbk ~wflfr Jw~,hpbufrL ubpfr zbpw t 'I"JwLnLJ; ppw

~wLnLJ ~w[Jfr Jbp_ JLn~J t 'lbn}Lu J"L'lfr qq.'ulfr [!wLw~, 
15 rntq wkn'lnLfJJwJp JfrLlk 120°C - fr w1u[!w9Lb[nL9 t;hwn 

~wfll! lf''lwLw_!pbpJbLwnl/_ lfr Jw~wf''llfnLJI UwhpfrtwoLhtfru 

~w[Jfr 1/_frwwJfrLLbpf! JwuwJp [!WJ[!UIJI/_nLJ bL, ->hwkwpwp 

Lpw uLL'fwpJbl!f! ifrnl!l' frLlf!L~LnLJ ~~ 

Unt/_hlhw~wu l!frnLfJJnL'iinLJ uL'uqp ->wJwp Lwfuwwbul/_wll- ' 

~wfll! lfr flnLJ[Winpt/_nLJ npkt l!frJfrw~wL LJnLflnt/_ U[wt;wll-n

JLU9L/;L' f!Jwt;wll-nJWSLni.J bL Jf,wJL wLw[frqfr ->wJwp Lw. 

fuwwbul/_wt} ~w[Jfr fJJnLl/!1 

· '-lw[Jfr ->wJwp nL'iifrl/_bpuwl Ufwt;wll-nJw9L"'l &Jnt;flhp lJwf., 

"'w->wll-nJwoLn'l. LJnL[Jhpfr ' wq'lbsnLfiJwJp ~wflfr Jby_ q.wLI/_n'l 

Jp~pnol"lwLfrqJLhpp ~wJ 'lw'lwpnLJ bL qwpq.'wLw[nL9 ~wJ 

nlLl~LnLJ bL, l!fr~pnopq.wLfrqJLbpfr qwpq.wsnLJf! ~wphlfr t 

~wLq.LboLbl LpwLs pbpb[nl/_ wLwpfrnq t/_fr'Sw~fr (~bLuwqnp

ll-nLLhnLfJJwL [J~L[W9nLJ) ~wJ LpwLo pwqJwoJw'b ->wJwp 

wL'hU[wuw UfwJJwLLbp uwb'l.ll-btnl/_1 f!Jwt;wll-nJw.aLnq LJnLflf! 

ri.bw·~s/ri.ujfr Jht t JwLnLJ · ~wJ JwLptLhpfo opqwL/rqJfr LJftL

flfr, ~wJ Lpw lf'f.UIU[Winf Jfrtwl/_wJpfr ->bwl lfbJ- [!WLw~nL

fJJwJp zw.pwp JursLbtfru i JMpnopqwLfo'lJLbpfr P"''lJwonLJf! 
qw'fwpnLJ ~ Jfrtwt/_wJpfr ouJnwfr~ . nLznLJf! pwpd.pwflw[nL 

· · zLnp->frl/_1 ' 

l!fr zwp.p U[w->wll-nJwoLn'l. LJnL[Jhp UU[WLfrl LU'l.'lhsnLf/JiiLL 

nLLbLwtnl/_ JHpnopqwLfr'lJLbpfr l[pw, lhL wq'fnLJ ~wJ .pfrl. 

bL wq'lnLJ ~w[Jfr Jbt qw~l/_n'l. !pbpJbLtirfJb·pp ' 1/_pwl IJ.I'l -!pbp

Jbflu;Lhpfr w'l'lbsnLfJJwJp ~wfll!• lLwJIUil- upw Jbt Jfr~pn- , 

opqwLfr 'lJLb pfr pw 9w ~w JnLfJJwu I!, JwJ wLw ~ fr pLflw s.pnLJ 

pttful/_nLJ t ( opfrLiu~, wbqfr t ·nLLbLnLJ ullffrww~nLsfthpfr Jw

~Uif''f"LJ k "'fr'll'"LP'l)' 
'-lwflfrL !pnpdwtfrL ~u1J ~wlfrnLJfr pfr.ppnJwwfr w'l.b(l wl/_b

Lw9Lblfru up~ flflt/_nLf1JnLLf! pwpd.pwUnLJ L ~wful/_wll- U[UI~W- · 
ll-nJwoLnq LJnJ.flfr .pwLw~fr91 

:bnpJwlfrLfr_ w'l'1bsntf1JnLLfts ~wftfr flfll/__nLfiJ.wL ~pwll- tftn-
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t/1t!/um-fi1Jntbf! rnhqft t .· nL'ithbnLJ WJ'it pw'itft ~hurl.tw'it.pm[, np 

uU[prnw~nLg~hpp wJfthwJp'it funLJpf! nhw~gpwJp Jb2. t Jl!m

'itnuf !pnpJwlfthft W[qHpqwJp'it fuJpft ~bur, UU[pmw~nL!Jf! ~npg

'itnul t wJft'itwJpb (wl~wlftw.~wu) fuJphpf!, npft ~hrnl.twh.pnt[ 

pwp.!pw'itnLJ t 'itpw [il[ilqwJpb ~wur~nL{JJnLu'ithpf!t 

lib~ wJuqw pu[Jwg~nLJ wuwLftqp UUfwurw~nq ~w[Jft 

'itJriLlP Uf'w~UfwUJw'it ~wJwp wb~.f'_wcfbltn UfW~wttnJwg'itnq 

'itJnL{Jhpfr 'itqwqwqnLJ'it .pwuw~'ithpf! ~wfuqwJ bft ~w[Jfr pw

tzwq[rnLfiiJnL'itpg1 {JfilqnL{JJw~ wumft&whftg, Jfr~pn!filnf'WJp .p~
uwqfrg, ~~{Jfr filwpJnLfi/JnLupg f..t_ UfWJJw'it'ithppg: 8wJp thp

JwumfrS.w.itnLJ Ufwqnq [JwpJ ~wfJl! wqh[p .pfrz. .pw'itw~n~ 

Ufw~wJnJw!J'itnq 'itJnL[ilhp ~ uiw~WUf.IILJ, .pwb ,hp~utp JwJw

'itwq Ufw~qwJp 1 r:nq JwJwhw~, hpp unqnpwpwp uurwgqnLJ, 

t pwpdf' {J[ilqnL{JJWb qwp, UfbUl.f! t wl[h[p 7__WU7 UflJJ_,;WJnJW9-

Untz 'itJnL{Jhp ·wqhlw9Uhl, .pw'it J,.Jnwbf!t 

Pwp.!p [ii{JqmfJJw'it qwfJl! L.fr qwph[/r UfW..;wJnJw9'itbl qw

[pnLJ/r pft.ppnJwurnq, .pwuj, np . qw[ilhw[ii{JnLft qbpw~w'itq.'itnLJ 
t l.U Jh 1 (nuur p Ufw.t;wJn Jwgbnq pftqnLftw~nL[i/ JiiLfl(! [!fi~UnLJ •• t 
f..t_ UJnLlflhf'{! p'pqnLJ ·bUt 

'-lwfJl! ghhmpft!pnLqbbpft Jft2.ngnq ' Jhfuwufoltw~wL fuwn

ftnLp'fLbpfrg Jw.pph[pu ~wJ UfiiJU[hpnq qhpwJtzhlftu wnw

f.Wbnw t tfrpt{rnLp, npft .pwLw~l! qwfuqwJ t qw[ilf' .t;w_mqnL

-fiiJnLLL_hppg f..t_ thpJwuurftS.whftg, WUfwpwutLhpft ~umnLgqwJ

.ppgt 
l/Jpt{lnLpL wnw2_wgbntJ bL UUfp-mwqntgWJpL . bJnL{Jhpf!- 1 

npnL.p uurbtzJnLJ bL tfrpt{rtJL['/r U[Wurhp! -U.hwpwlir ~iu{Jp t{lpp- -

t{lntpp ntbp funlilf' PlmfrltLhp 1 fruq bpbup .pw2wJ ~w[JftL!!' 
JwLp, npnL.p wqblfr wnw.!qwqwL hh: flpU[hu ~wLnh, JiiL'lW-: 

qnt-{'~ qwfJl! J2wqh[pu 1 wnw2_wbnLJ t wqblft ~WJnLfl t{lpt{lnLp, 

.pwL w'bwpwrn ~wfJf!t IJ.w pwywmplj_'!LJ t Lpwhnq, np wLw

pwur ~ w {Jfr J nLtzW qLq.pqbb f'l! LUfwuur f{LJ hL t{lpt{lntpp u:4. htft 

wpwq. .pw J,PWJJWLf!t 

!JwfJl! ww.pw!JPz.fr f..t_ !Jhbw.pp!pnLqfr Jfttnqh4_ wLq~w!Jbh[pu 
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JiiL'lWCf-'iJ'T:frq'iJbpp Jbt}nL{JJiiL'itf! :.ftnfut/_itLJ t. wif.ht/t funlilf' Cff!'it-.. 

q/tf[Lhpft {Jpt[e U[wqwunul ti 16-p'T: wqJnLuw~/tLJ. phpqwJ- -

bh llfwumbpftqwgnLJpg JJ. ghhtnpp!pnLq.nLJfrg ~hutn ~w[Jft Jbt_ 

jiiL'lW qhq{tqHpft P~lfuJ wb tfrmp nfunL{J ~-wb q hpw php J~l tfr npJ..

hwqw'it url[Jwlbhf1i!' 

3ttLqwq'itqftqflhpf! JwLpwhmJ h'it qwfill! U[hJU[hpnq Jqb-

· lftu, J!hq nrr,nLJ '1-Lfuwqnpw.Ufhu 6 tC~-/r9 un/_htfr JH mpwJw

q.frJ nL~hgnq'ithpf!t llj, 2wp.p UfiiJU[hpfr wlfuwtnw'it.pft qblif.[!t'tLJ 

mhqfr t nL'ithLnLJ ~hJ.foltUbp/t J.l.tnq JnLqwq.hqftq'iJbpft- Jfrw. 

gnLJ: ltb'iturpn'itwfunLJU m.Jhpfr wq'fbgnLfJJwJp qw{Jf! U[nJU[h

f'P Jfr2.n4_ wug'ithtftu_, ~wlj_w'itUfqw'it ~' tfrnfulj_nLJ ~- uUfpmwqnL-

0 W JpU b JiiL{Jhp p q n[npq qpS.w q f! 1 .pwu p np tfrptftnLf' WtiW2_W

uwLfJu! ~btznLqf! ~wpumwbnuJ ~ oqnlj_ f..t_ ~bmbwpwp, tfrnfuqnLJ 

~ q w{Jft qn(n p'f 'uftuur bJ [!I 

lJnL'l'"'t'b'lfr~'bkpfr mpmrl~

'lf~{! u~-nr[ 

u~."t'· 2 . .. 
:1-3· 
a'-8. 
1-h wr[bLf, 

llmfJJ. t!lr£ JU() J"•'/'"'l'b'lH'blrrJ. 

pwzfun .. lr_, %-nr[ 

2,4 3,6 2,3 
4 3 6,9 9,5 

57,2 71.,7 65,5 
3G, 1 16,8 22,7 

lUPnrnsnr n~~usu~~~br 
Ltwra-r tnwp.wgtiwG wutnrnwGr nrn2.nLU(! 

IHw~g~w UJ.Wrw.,hf.~thfntpwtC~ftflnrfi}up·wm~ fihm: U.Jq 

tthwqgftwJfr .t;pJwh qpw qwph[p t npnlbl, {Jh ~wfJl! LfrnqftL 

f11W~mhpfrqwgqhl ~- , [ilb nz.t 

lf b {J n '1 /r l; n L {J J'n L L l! ltw JWbnLJ t LpwbnLJ1 np 

fp~JLp U[hpo.pufrq wqbl:U9Hlfru, ,;nLJ qw[ilft Jhy_ qmLI[ntz 

"fhpo-.puftqwqwL S.btz.pntJ t U-1Jf.J wLy_wmblnq wmnJwqwh 

Pfltf.wttfrh, npf! o.puftqwgLrJLJ t UfWp!Uf/>bLfothLqftwJftLfrL' 

YlftWy_wgflhtn4_ ~WUfiiLJLil CfiiLJtp JpwgntfJJnLbbbpl 
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U w I' (! h [1 IL w J w 'it h 'l ~ L 1 F.! n t.[i u .J 0 q in u:p n 'l;, L-

fJJwJp, 5 dt-'itf.zhpm[_ tpn.pdwunfJLLp, 2 b_ 5 til -~'itne Ufpll(hLh

'itbp 0;1 til pwcfw'itntJ'ithpru[_, 5 qwJ TOJ1-w'itn!J utf1 ~hut'ithp,' 
250-500 tit-w'itne lwf.h ftntpiu'ithp 1 250 tit inwpnrznL{JjwJp 

2 ftnLwdu ftntp~'ithp, 50 til-wftn9 lwtftwcflwft, pJntphm ntLb. · 

9"'l mfmpJwft uwpp, 100-200 dt ~wf1h9 Jnu1 qni.j,Lp wU(wq

JW upl/_wqfthp, 2f1U1Jpb pw'lLfp, y_hpJ..wlJ.ut/t 100°C~/t .t;wJwp 1 

fl. b w q m f I/_ L h pt f/}wp/.JJ':flhLflhL'IfowJf'itf!lnf'.t;p'fpwmf12 %. 

. wftns ·y_pwjpb tntJntj,fJ 1 pnt:fJhpwJf1J fuw,n'itntf''l (9'? tf hpq~ 
mb'lwqw[qwa :pnu:flnpw{JfiJI/_wqw'it 'itwmpfntJp U. 0,65 q f[f11t1-

l'"'itwfJ{JntL tnu}nLJ hL Y.f'ntJ' 500 dL-wftns lwtph_ qntpw.ffo 

Jhy_, .t;wus'itntli Jf'itllt. 'itfozl! Lt. fuwnLntJ ), JJJpwftw'it fJfJnt, 

ftwtfntJf urhpJw'itqwfswmf 0,1 Lt. LntJrnJfJ· y_p1uJLp 11fbpdp. 

uftq/t 0,5 % -w'itns LntJntJfl: 

f/}bpopuf'l/t LntJntJ,{J[! w{rwq pwjpwjl/_!ILJ ~ ' ntumfo Ulj'it 

Ufwmpwumnul h'it If"/!1' pwfswqfsh['nq b. ll(w.t;ntJ Jntq qntj'itft 

upi/_wqntJr lfn'itsMJmpfft lnutntJfJ/ts hnwel'wJ b. wUfw uw

nh 9f1W G. 2f' III/_ .t; W J LU l1( LU U7LU U /u Wb b II U (' UJ 911 ~,} nl/_ ~ UJ Lfi('W LJ _ 

m11tJ h'it y_pwJ'itf Ufb[to.puf'lf 0,5 % -wbn9 lnu}ntj{Jt 

.f?rw<tLf, Ufhpopuf'l/t UfWf111L'itw'tntfJJIItbf! 'tnLeh'£m1tM [IIL.

JntJfJntJ np11znL1l h'it 0,1 &. KMnO•-/t tnt<tnLJP"'l wf,mrhtnl/_t 

U.j'f LUfwmwftm[_ 3-4 q. qn'itehfsmrftf[ y_pwJfsft Ufhpo.puf'll! 

'itnupwo'itnLJ [,'it u•ml 250 "t-wflne ltutflf1l ""LPLIIJ/t Jby_ Lt. LUJ'I 

LntJntjfJfo 10 Jt-/t'il wi/_htws'itlltJ 50 Jl 'l"Lf', 10 J1 Lnupwe-

1/_wJ JaJpw'tw'il fJfJnt (1:4), U.j'itm.t;hmb. mfom,pntJ h'it / 0,1 1i 
ftwtftntJl ll(hpJw'itqw'itwmft LniJntJflni/_ tlftbl_U I/_wr'lwqntj'it 

ljlltbwi/_nplltJp, 11Jif! lP wL.t;hmwb_lltJ 1 rnttt. f!LfJwepntiir UlltJU 

nhwqmfl/_'ilhplll/_ 'lntqwt;bn ftwmwpnul h'il 'ilwu I/_hputnntqftl 

t{Inpd, loqmwq11pJhlni/_ Jpwj'it 2l'wJfsp UjhpopupfJf!t 

.f? [ILU Jfs /t Uf b p opu PIJ/t m n ft n uw J/t'it UfU1[7 nth ll.l q ntfJJ n t'it l! ( x} 
.t;wzi[_ntJ bU 'ihmUJWL pw'ilwdhlll/_. . 

X= 
(b- b,)O,OO 17. 25 · 100 

a 

I ~nuJmJfll! wLftwJn<'i.t ~~ IJ{w'>tf.nul l· fuswLntf. r.udnL[r pw~t/.wu Jnu1 
lUUJlUftJw uptf.wftntJt 
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npUth'l b-L' KMn04-/t 0,1 &. l'n<tntJfJ/t [Jw'itwq'it ~! npp Jwfuu

_1/_lltJ I; y_pwM1jt Ufb{topuf'l/t L"~JntJfl/t wfomrJwfs 1/_p-

f'UJ, 'h-nl/_, . 

bl-l! KMn04-/' 0,1 r... [nUhLJfJP .pwhwft'it 1;, np awfuu-

1/_ntJ I; 1/_hpw.t;uf[h_ tnt&ntJP/t mfmpJw'u qpw, tiL-nt[, 

0,0017 -p . y_pwJfsjt Ujhpopuf'IP UIJb pwfswft'it 1;, II{'/! 

.t;wJwUfwmwufuw'itntJ I; KMn04-/t 0,1 li 1 Jl tnt- • 

alltj{Jp'it, q-nl/_, 

a-L ftn'iteh'itmp{tft y_pwafsp Ufhpo.pufoq/t ftzftn!J ~' 

q- nl/_~ 

fi (' ~ Z J UJ b J b fJn 'J· /t" W b .t;bLflftjtLI[b ~I t/Jnpdwf.snfJp 

Jby_ L9bllttl h'iJ 5 VL qw[J, wl/_htwefsrruf 2,5 til pntf/>hpwJftb 

fuwnLnL.f''f• [uwn'itntJ WUfWftJw J.rr'lftltlltf b. qLrrtJ 35°G y_hpJwu

mft'Aui'it ntLbs"'l y_pwjp& pwl['itppf Jhy_, npmh'l Ufw{rnJ lib 
3-5 rmq: U.J'i111t.t;hmb. ~I/_htwe'itnttl h'it 6 ftwfJftt 0,5 %-wfsne 

y_pwa'uft ~hpopuft'l/t tntantJfJ b. · llfwpw!ph'itftth'itqftwtlft'itnnp

-\ftqru".n/t tntJmJfJP 3 ftwfJft, J"lf'LU[!UiblJnf''· nhwqmftl/_f wl/_h

l w 9" til p 9 .t; h m n Uf mm w ft w'it z w [HI ntJ nq /u tu nth[ 111/_ tp n pdw h nfJ

tbpf UfLU('IItbUJqlltfJJnt'ilpt l/J11pt!wfJ.n[ILhpp IJ'itnLil hL y_pwjpb 

pw'lfl/tp 35°C-nLJ LL 'JftUtntJ -\htznL~P lfiiLJbf!t 

. L n til qw pJ! Uf Ul pw :pb 'it fttb'it 'If wJ pbf!l n p.t; P'lf'Ul U7 /t l n LG nLJP/t 

wLJfty_wqw'it wlf.btwsrnJfts ,;bmrr 'lwnfmui I; Jntq-bpft'itwq.rrtjbt 

85°C:.ntil Ufwum/;pfrqws~wa ( wnw'itg Ufw.t;Jw&) 4wfJp, qwtl 

30 tl_rq mb.rr'lntfJJwtlp 800C-ntJ Ufwumhrftqwel/_wa b. ftwJ . 

10 rmq mb.n'lnLfJJwJ p 7 5°C-IItJ lJ{ UIULII hpfrq wet[Uia f[U! P!! l_/t 

t{In/UntJ fip qntjbp: 

Snl}qw1~nuJ\u4wG oulWJ~ nhwl1gpw~: 8u'1ftwtfrntJwf[w'it 

OUlUI fs h rlt w I' l.P U[LU;; I/_lltJ ( 10 Q f'" 9 n l_ wl/_ hLP) b. if Ill" 11/ul/_ h

lfw qnt'it wl/_11 pi/_ n tJ t ftw Uf lltj m lflllJ fs nl/_, lltu m f Uf fm w'il ft l ~ 

t/Inrt!ft -\wJwpr f/}jtmUJb/IIILfJJn·tflp tpnpdh[nt -\wJwp nhuiftmftl/_1! 

tul/_ h[ UJ9bntJ h'it hn.wsl/_ wa b. w UJW ll(UII[b9I/_ wa 'fw/Jpf.tt lf bq 

pnU[hjt p'itfilwe.pn~J qwll(ntjLII qnt'uwi/_npJwfs {tuJmhi/_btl! 1/_ftw

J;,ll! J n.hwqmfl/_/t · tpnfuwppfsJw'it wHpwclhzmnt{Jjw'u Jw-

' 1u"flt 
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If b fJ 11 '1 fo ~ 11 L fJ J h L fl l! /1 w J I:J fin i if ~ .t;·b-w L. J w ln_ul t l. 11 ul 

"w[Jfr Ufhpopufrqwqwfl p1-UJ[!WJ11LIJ ~ 2flwd-fl/r Ufbpopufo'll!_• 

H
2
0

2
+ Ufbro-l!uj,'l-w'lw -~ :) -\-- H20 + Ufbl'oJ!liP'fwqw 

lJwlfo11ulp JI1'1P'll! opufo'fw'itW[I1t/_ wnwp_wyflntJ ~ .t;piJ{11:-

J111fW[JfJt/_fo qtulfrntJfrui"-wL W']_• 

- KJ+O=KJO 

11p[! ~w[Jfo Jbp_ wLp_w",ni1LJ ~ Jnthlfnt[WJfoL Jl1'1: 

5KJ0 -j- 2H2o -~2J2+ KJOJ+4KOH 
lfnthlf11t[WJPL Jl1q{! OU[WJP .t;bm tf"fuwq_qbLf,u qw[Jp Jbp_ 

bpL.wL ~ qwLfou ljw'u[11LJLI1 qntLwt/_11pntJI 
lJ. U{ _w pw m 11 L [1 w L. w J w L b ']_-b fl. mbfuLfr"-wljwfl q[!-

zbnp, tfr 11 pt!wL.11fJhbp, zmwmfoLf_ tf11pt!wL11{Jflbpp .t;wJwp, 5 .. tft
wf1119 UfpU{bm, 150-200 J1 urutp11'i_I1LfJJwJp 2 q11Lwt!L. lf.nlpw

tbp 
1 

25-50 tll LnLU[I;,'l_llLfJJwJp lf_11[p1JJ I bpqw{Jh 2_LnWLn/1ll 

o']_wqnt/_ L. wupbuurwywL911t/_' hnwyJwfl .t;wJwp~ 
- (1- b w If_ m fo 4_ L b [1• p_pwd-Lfr Ufbpopufr'1P 0,5 Vo-wLny tnL-

d-ntJfJ, -Jl1'1qwlfrntJwlf_wL oulw (3 q ljwpm11!/Jfotfr outwL fuwn

LnLJ bL 200 Jl mwp11']_11LfJJwJp ·qn[pwJfr Jbp_ ph_ pwLwqfo fl'_P _ 

1\bm, JfrLlL. .t;wJwubn q_wflq.t[w_J-fr ULnUI9ntJ[!I UpLU Jbp_ wL

[!h'f~LULn fuwnthtfou tfrnpp pwJfo_LLbp11t/_ wtf_btw9LnLJ 100 tft 
bnw9pwd- p_nL[' L. mwpwyL11i.J JfoLJ.IL hnw[f!t bf'p [11Ld-ntJf!! .t;n

t/_wLntJ f, LpwL wt/_btw9L11tif bL ff'11~J £11Ld-t/_wd- 3 q qwtfontJp . 

JI1'1P'11 lJ 11 lpwL tfrwqnul bL fuywL11t/_, nbw-qmpt[[! Ufi-U.t;nLJ JntfJ, 

q_11t/_ inb']_nLJ 10 opfr9 nl_ wt/_bLfr)t r 

n·r 112. J LU L J b fJ n '1" If 1-U L .t;bmlLJwlL ~I C/J11p~Whl1- ' 
·pnLJ qmLt/_n'l_ 5 Jl qw[JfoL !-UtlhtwqL11tlf h_L J11'fqw£frntJwqwL 

oulwJfo 5 If.wfJfoL, 5 IfwfJfoL 0,5 %-wLn9 p_pwd-Lfr U(hpopufrqfr £11L-

d-ntJfJ lL pn£"f'l! fuwn.LntJ 1 _ 

· l.ntJ qwfJl! wpwq l!fl'fi1LhntJ ~ JnLq.-bplf_Lwq11"JL qntLw-

t/_11p11,J, 85oC-fo9 pwpdp mwpw9wd- ljwfJl! (5oC-inJ 10 rnUJ 

Uf w.t; b Lfou P•f' 1f11LJ fl {! lP tf 11 fu 11 ,J 1 
. _ _ w 

:bnu~wunuqwJ~ nrnznttf~: ·!bnu!/JI-Umwq_wJfo LJ11 Llf! 1j fJfr 

b 1-. JwL wuml-.-bwLI-. wnwtf.h£ q_qtuJnLU LJ11t2_h ~t 
Uf 1-U u 111 {'I' q_w 9 I' I' 

. 1JbfJ 11 '1fr ~ 11 tfJJ 11 tL[!t :hnu!pwuouqwJfr n('nzJwL Jh-

(iln 'lP ~;, ~[J J ntL l! ljw Jw L n tJ t L {' wL n tJ, n {' _ fl w wnw!_ t ph-
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p11tJ :fo11uffmpwqwfl fi[Jt/_fo P~P'1 bflbpLbpfr L. opqw'ilwljw'il Jfrw-

9 11 tfJ J 11 tL~ b pfr .t; fr '1l' n LP q, n l' nflp nb w lfs fr w J P9 .t; b 11111 w nwp_.w 9-

LntJ bfl ppht9 if11t/hf! t/r11f7ln'l hJ11.tfJbf'1 $11u!pwmwq_f..UjP 11{'112_

JwL [1-Ut/_ nbwq.bL1:f' ~ flwmppmJp !pbflnt!/JtnwtbfrLw1furuf/>w111[! 

(!pbLnt!/JII1wLbfrflfr lL Lw111pp11<Jp !p11u!pwurp pwp'f b[Jbpf!) p11L

!pbpwJfrfl [11td-n<JfJ11tJ (pH-{! 9,8)1 lJ.JL wt/_htw9Lhtfru qw{Jfr 

q11 LJfl [! lfl t/r n fu t/_ n ,J 1 9.)1; u !pw m w qw JP w nq w J 11 tfl j w J p :, b 'lP t 
ntflbJJ.ntJ pwp'f bfJb.pp o£.wnw911LJ fL !/Jbh11-[!/JmwthfoLp , nL 

Lwmpp11tJp !/J11u!pwmp wflp_wm11LJt .f!wLfo '!l' n.hwlf.9fowL 111h']_p 

~ 11tLhfi11LJ wl""'lPw"wL tni.d-11LJ{JI1LJ; 1-UUf-LU umwp_w9wd- !/Jh

hnt!fo111d.JLbfoLl! f(wfJl! Lhp"-11LJ ~ t/_wf''l"'lf111Jhl f;u,;,_ t/_wp'fw
lfi1LJh hpwflqp .t;wJmflt/_h[I1L JwJwLwqfo '1/..ULn11tJ bL !/JI1u!pw

mwqwJfo pw~wq/1 L. bpw wqmfrt/_ntfJJwh Jwufrbt 

!b11u!pwmwqwJp t/_bpwphpJwl wt/_ht/1 .t;uinwq n.bwlj9fow · ~ 

JILI1W9t/_11Lll, bfJb, !phL11t!/JmwlhfrLw!/JI1u!/Jwmfr ipnfuwpbu tll:/r9-

LbLp pwppntJp UfWpwflfrmp11!/JhLfrt!/J11u{/Jwurfo tntd-11LJfJl!' W'[f..U

(ii[Jt/_fr [11Ld-nLJfJI1LJI 

!hnu!/Jwll1wq_wJfo wnqWJI1LfJJwL '1htqp11<J "'l''1bL 3-5 I'RUJ 

l\h11111 UfwpwLfrmpn!/JhL11[f9 .t;wJm'i.J..t/_.11tJ ~ '1b'lfofl lf11LJLp.1 flJw_ 

pwLfompn!/JbLfrl·tpl1u!/Jw111fr n.bwlf.9frwt qqwtfrnpbfl wt/_htfo wpwq 

t wt/_wpuu{mJ L. wt/_btfr q_qwJnLU L [!wh !/Jbfln[!/JII1w£bfo'ilwf/J~u

!/Juimfo n.bwlfsfowLt 
U w p .[! h .p lL w J w L b 'l h L. mhfuufr"-wlf_wL lf_zbnp, pJntpu, 

S-10 CJ:-fo '.t;wJwp, tf11pdwfi11{JLbp 2 J\ fl/r2_hp11t/_, 1 lL 2 tft

Wh119 UfpU[hmLhp, 100 tft-wL119 l"'tfPl lj11£pw, 100 tft-wfl119 

Jntq. WUfWqJw upt/_Uiq 1 ff'"'JpL pwiz_Lppt 

f1- b w lj m fo t/_ L b r·· wJ11Lpwf(fr p11t!/JhpwJfoL [11td-11tJfJ, 

pH=9,8 {wJnLfr.wqfo 1,0 G.. 80 tft£11Ld-ntJ,fJl! fuwn.L11LJ bL 

_wJnLp11tJfo f!L11f1P'1P 1,0 G. 20 J\ £11td-ntJ{Jfr .t;/;111 ), tf11zfowJ.IL 

J.w111pp11LJp !/Jh~11£!fo-111w£bpflw!/J11U!/Jwll1 (q2_n11LJ bfl O,rq tf112_pfl 

6 (9hnLJ 100 Jl~wL119 lwtfrfol. lf11£PwJfo Jhp_, wt/_htw9Lh£114. 

.,JnLfowlf.wJfoL p11L:fohpwJfoL fuwn.LnL[I'f JfrLllL Lfozf!, WJh11t.t;hmlL 

,wnflnLJ I;LI, l9fmui Jntq WUfwlf.Jw upt/_w"-fo tfhp_ lL wJI1L[I 

r- fJ'IhJ[ -/_W[''/-WifNLJfl h['wflq. UUIUJSUJb [NLbnLJfilf! !finu[/JUJUIW'l_WJ_p- Nf'nl

~~ ~~~~Jwl' UfpU1wLfo zJ• 
I--
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tflwftntJ /uswLnq, .f!Lnpwf/!npJ, pwppntUp U(W{'Wtpmpn .~HP£

!pnu!pwmf 0,8 %-w1ws .[ntJnLJfJ'l! w'lwflfhf./t 0,001 G. tntttnLJ-

{JntJ ( umwsqntU t IJhq'iJwqnt'b [NLttNLJfJ, wj'u 1-2 w"'bq.wJ+.• 

tr'[tr'[trLU H HJpwjpU b{Jhpnq, Jp'iiJ..k JpwLq.wt!w!t' wuq.nLJ'h 

[tri.,d-ntJfJp umwsn~:Jp )t . 
n [' n Z U W 'j, U h {J tr 'J /r I[ W U Jlrt.pUI[!Wfl)_JflL[' nhwqh'bmf 

-': w J w f' nt'il fo frp w ~wbJ.u w-':.w m ~ n t{J! n t'b 'b b ('£!, 

't.wmrlmttfp ;pbG.nt;pmwthpG.w;pnu;pwmp ~~rwnnufp: 2~
t/rnuf bU 2 tft qw{J fL[gun.tJ tjrnpJ.w'iJn{Jp Jh2_, w1_blw9flntu b'b . 

uwmpfnv!f, !phUnt!fmwlbf'bw!pnu .'f>mmp 2 tftlnu}ntJfJ, tf;wqntJ 

n.bmp'bh fuywLntL it fJw•f;w-':wpntUt lJ.j'iJnt-':bmh tfrnpJ.m'iinfJp 

P(\Ba _1H . 
+H20~~-"--y +&Hfle\+~ft~w"'~" 

-oz . t'JOt 
"'"'I' w""""' '"' . ¥''-h\"4 ....... 

1\""'" "'"-~ ""(' "'·t." ft\. 

mb'lwqnptrLJ bL 40-451C 2_bpJwumptlw'b nt'bhsn'l f.f'WJpU 

pwtz'bfrp/! Jh1. IL npnzntJ f[w{Jp q.ntJ'itf! 70 rnilJ. IL 1 o -;bmnt 

:hnu!fwmwqw'b mwpwsfthtn1. pwJf!wJbtfou (63°C-ntJ •• 

·30 rnut f!Lf1wsf!ntJ lL 72°C-ntJ 20 rnUJ. l!bfJmsf!ntU) f[~{Jp 

q.mJ'h[! lP ,Pn/uqntt!1 

bjJh mwpwsLhtfiu !pnu!pw;_,wqwh lP .pwjpwJtf.hL, WU[W 

-':wJm'ht/_n~:J ~ lf_wp'lwq.nt/b qnthwqnpnLJ: IJ{Jb !pnu!pwmwqwL 

{JnL[W91_wq t 4wJ hpw qnLsh'&mpmsfrwit tfon.pp L qntLun/.n

pntU[! qwpn'l ~ 1 cl-frs wzlbtf ntz -':wJm'iJ{bL,' nwinp 1./t-Abtf 

'lbU[..phpiau t/tnpJ..w'bn{Jp Jb2. wqblws'bnw bL 3-wqw'b f[w{Jft 

.f!Lir['W!pnpJ (qw{J{! U(wJ;wqnJui91Jh[nL -':wuwp) U fJn'l'iJIILJ 

.. · J'&w 24 d 76-20°C thpJwump&.wLntu: . 

Pwrpnufl1 UJW!'wf..pmrn}hr.h;pnu;pwmp ~prwnmti~: 1/>np

J.wfm[Jntt! q.m'bqn'l ftwfJp ftwu uhpp 2 ,J.t-fL wqh[wg'ilntJ b'iJ 

pwppntJp Ufwpw'bfimpn!pbUfrL!pnu.'fotumfr 1 tftlnLJntJfJ [, 0,5 tit 
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wJnL}rwlfwJJ.h pndpbpwjph juwn.bntp!f, juwn.TmLJ lL ,;bmlLnLJ 

'lhqph q.ntjhp hplLwtmhr :hnu!pwmwqwJ/' whhzwh f!whwf[p 

qhU(f!nu! qnt'ilw1_nttndp J;wJmLqnui ~ 3 o phfJwa.pr1L11t 

U.tpnufpG.p G.untz(l: U.J'I 'iJJn~:zm/. npnznttf hh, wp,fJn.p pw

t[wpwp ~ qwfJ/t mwpwotlwh ybpuwumpC.w'ilp, Jib trl_t 

If. b fJ n If jr ~ n L jJ J n L h [! f[ w J w h n LU ~- 'iJ p w U mJ 1 n p 4 w-

{Jp W[pnufph[! 80°C-fos · pwpJ.p y_hpuwumpC.w~JnLU lf'P1. uw

f[wp'}qnul t {J LUJ'JUfpUp qw{Jp9. umw9qwJ- zjrbraf[[! liiWf!WS 

,Lh[p u lP U( qm n pq nLUt 

lJ. U W b .b '[ b 'iJ k . ~ W (1 U W f' 1.11 'iJ .[! fJ hp. J00 Ut UIUI(Itr-

'[lrl{JJWUJ1 2 ftnuwJ..IL f[n[pLuhbp, 6-7 uti mpwJwlfttn·q 2 
UIUfW~JUI J.w'/W(IUbp, kf'IfwfJb zmwmpq oqwqr11/_ k I.Uuphlfmw-

9WU9n1.! 5 IL 20 tft-w'£119 Uff11'fhmubp, 5 tft-wLns U(pU(bm' 

0,1 tft pwcfwhmJUbpnq, fJqfJh !pf.lmpt 

fJ. h w I[ m /t t[. pwawfuwfJfJ1.J. 0,6%-wLns LntttntJfJt 

flpnzuw'iJ JbfJnlfplfwh L;bmkJwl'it b fTJpU(bmnql.w

tftnJ hu 5 tft qwjJ, 20 tft p_ntp U. mwpwsf.JinU 50°C-ps n1. 

pwpJ.p y_bprlwumfd;w'imtu fuwn.Lhtm/_, wtf.bLwsLn~:J f!W!JW

fuwfJfJqp 3 tit 0,6%-wLns lntttnLJfJt 4wqbf/b[! why_lllm{ntu ~ 

JwL[' tftw[JftHpp J.U.nt/.t l.h'lndff! !pf£mpntU hLt IJfJh 2frGntq{! 

i.l{I[Lnlr{' t, WU(~ WJL 'lwrJ.Jwl wLsft~sftntJ bL LnLJL fP/ttlnf'p 

J /1fn 1._, J ph 1. U. f/1/t l m {' w m fr ll'P q jJ w t/r w L 9 p q 'lw nJuu ll!: 

:hfrLmpqwJ jJwtjrwhsfrlt [nLJntJfJl! bnwshn~:J Mn bfJh ftw

[Jp mwf!w9,Z_h t 80°C-p9 9w,)[l 1 WU(W zpbtrL~f! Uf'lmnpqn~:J t 
tfr"b.raqp Jby_ JLwawJ w[pnulfoLfo JwftwpiJJw'b U(Wmi:.wnnlf_i 

bpb qliJfJp mw.pwo1.bL t Jf,LliL 80°C L. pwpJ.p, W[JltrLJjrLp 

.Jwq~Mp'}qn~:J t k qwqbpujr -':hm JLntJ t fPfrtmpfr .{pw, fruq 

2fi-And{l! bn.ws'hfotfu l.P Uf'lmnplf_mur 

lf.t:quwGfl~w~ wq ~ttwnGmrllG bpnt{ 4wra-r 4bi'J.tnnl1lt{w?Jnqa-lwG 
nrn2.nll.f[! 

lJ. U( w p w m n L p w. ft w jJ fr J b fu iu'b /t4 w qw u fuw n'b n L[' 'IH p fr 

•pnzJw'iJ uwpp 1 npp qwquqwJ t t:wmwft lnt'hbgn'l zzfs, npp 

IIIL"f! JwttqqntU t t;bpJhmpq 27-28 Utl mpwJwq.ctp Jbmw'l-

175 



J..u omflo"-lf_ (Lft. 25, m ), qmJ Jmuum1wqmf.J npnzJw'b uwpp 
('ill( . 25, p), pmJpwltJ• lP2wLfl{ubpt . 

fl {' n 2 J w u J b fJ n 'If q w u ~burkJW[U t z lfburwruw 
,!JmuoJr lf_pw 'ILn ul hL p uuf pwq fr 2f..£W h frf( k zf w I( wL nq u hrz ~
. J nul 22fr pn Lq[! ' Gf' l f! zmwurfrifJr qpw wil pw9L nLJ hu pqtt~f. 
ifhUJfr Ubp,pL. k pwJ'pmqfr [/>frlmpfr Jfrp_nq bpw Jhp_ 19LnLJ 0,5 l 
[Wt/. fUwn'iJqwd- ~bu, wq_nUJqnrz qw{Jr 'l-pwLfrg ~burn tfowf[wbf! 
pw9ntJ hu, pmJpwftf [/>fotmpf! { wbntJ It ~wJ'bJwurmJ J'h_ 

fuwLfftw~wb fuiunbh L("Jbbpntf. ~"'/1/• qbrzmnu,tf.u.n}nLfJJwb wu- . 
lnfrf>w'bfr np~zJw'b ~mw[n'bfo I; bm : · 

f!um qh'l_mnurtf.wJ-nLfJJWb wuurf,"SwLfr ftwfJL' pwclwbrtLJ' hf.J 
3 fuJpfr . 

Jj] 
aJr 
ll1! .... : 

< "IIIII , 

•IJ:' ) . I, . 
• II .,. 

~ 

p 

'I.IJ . 25. t1wpj• Jb~ .CirJuou!;J.~mlpuG !uwn.GnqutGb[t~ nrnzJml: 

UWJlp: 

I fundpf!- !pfo/_mpfr tf.pw · pwow~wJntJ hf.r JbfuwLfrljw
~wL fuwrrLnL('IJflhpft JJIIuLfdtfJ bp[! , 

II /vn<Jpf!- !pfrtmpf' tf.pw "LLIU JhfuwLfqw~wh fuwn'bnt{'lf• 
. ~hpJ• lllnwflffrL ~wuLHLhp, 
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iii junLJpe- !f>~lurt'~ t/.irw ~w JhfuwtHw~wlt /u~nfuitp'f
hhpfr Jwhp ~wJ funznp JwuLfr~thp~ 'bftwm/.;l~ huurqw.tp 
{ Jwqfrf[Lhp, <wp'ffr , mqwqfr JwuLfrftLhp }t 

q.LOI'Iv V 

fl t- n .v ttlfNl IJ u. "tJ btl. .!h t-~ tt~J U.-.P ttlftt u. ~ u. t 
tllPn3bUtbPC U.'t.U.PUS I.JUfa-t-3 tffa-bf'.PtbP 

flJU.SPUUSbLOfl c:J.U.tfU.tU.'-l 

luU'blflJt lJU.~fl liSU.8tTU.t ~lUTU.tU.lJ (!1lfa-U.81l'l, 
lfll'll8bU\Jbl' 

lv.!bln ~ f(wfiJ• uwwoJw'iJ clwJwhwft whrzfo hu mLhLnul LntJ1J 

"11'"-IJhuLhpf!, ~Lt. np ~w{J/t' <ntJ'pfr dzwqJwfJ • rlwJw'iJwq : 

UlJPfl ITGU.ltlfU.'L <1-U.trU.ttilt ~'L~U.80'1, lfll'll8bUtbl' 

.. Uhpp wpmwiJpntfJJwb I; ftJ'iJwqmu !pfrqfollw-pfrJ ft~uq. w'iJ Ufpn

sbu[! f(wfJfr uhp'lwtnntJL L np[! 'lh/.J.{pntJ qwfle pwtfw'iJA/._n L.! 

t J"L'l"'LP { uhp) k wbJfiU£ Jwufr: · . . 
[!uln Jhf}nL[I_Jwh, . ~.Uflfr (wLwpwur k . J"-L'l~qtnp~) k ubpfr 

Jnt'lw/iL'1Jr~Lbpf Jnmwz/.np pw2funtJ{! pbptf.wJ t · n-[1'1 w'l . 

lnlUW~nt.!r 

lJ. 'l 1 n · ;_ u w ~ 11 

8 ,.&:'l..,'f 'ii'IH'ill.p f_. l'"'2fun<.JJ!. {!""' Jlr-

6 .. L'flll'f"'1Jrlt"ltlt f'lr "'l'wJw .. .. ,Lp J"''il JIIO 'l'il'lH'i.lspJr 'IJrolwfl• % -"t/ 
,,.~/!. ,J.r_," 

IU'i.IU('WII< . ,,nL'IUif."Lf'~ l 
""" lt":'fl ltwP 

0-1 16,9 41,8 12.3 
1,1-2 24,3 47,8 24 ,5 
2,,1-3 28,4 9,2 22,5 
3,1-4 . . 14,8 0,9 17,6 
4,1-5 9,1 0,2 9,6 
5,1-6 4,5 0.) 6,5 
6,1-10 2,0 -- . 5,4 

10,1-20 -- - 1,4 

100 l. 100 I IOQ 
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V'lipp Jnuzwqntp~ Jwu(! ~nl'/_ntJ ( UfLwqJwt ~(lUI i;W• , 
(1 ntfi.UJ~ ntfl J ntfl (! ~ UJ (1 h[/1 /; .t; wzt/_ b [ .t; b U1 b_ JUI [ pwfJ wJ. b.nt/_, 

n .. =lOO-}IC. 

nJrtnb'l n .. -£! uhpp u/lwq./w'b f;, 0j
0

, 

JK •. -e uhpft J"i'l"'t'bnt fltm .. 'il'b 1;, %-m{: 

Ubpp J"L'lP UfUJpntflwqntfJJwh wt[h[utgt!wft qntq(!hpwg, 

UUfpmw~ntgwtftfl fiJntflhpft pwtw~l! uhpp Uf[WqtlwJp p_pw. 

Jpfl Jwuft fJ~wmJwJp pwpJ.pwftntJ ( p -':wzpq J"ttzwq.h'fp~
thpp UUfpmw~ntgwjph fiJntfJhpft: 

U hpp J wrtntgp~ntfl tnttf! wfl~w JIILfJ J brtntfltntfl I;, w Jfl 

fJwfut/_wr} /:; Jn[h~IIL[flhpp flhpppfJ zqtnttfp9 b_ j11Ltzwq.fl'fp~ftbpp 

f/>ftq_Hw~wt t/_pl.w~pet llftkflnttfl J"L'lwtflntfJJwfl, pwJ9 4b

l["'t~ b. ''lt'fwgwr} J"Ltznt/_ u_hpbpf! ~wpn'l ht mwpphp Jwctnt-

9H•nfJtnt.fl ntVbflwp IJ.!uUfpunt/_, uhpft JwrtntgHnt{Jjntfl(! Jftzm 

ll:;, np -':wtlwUfwmwufuwflntt! ~ J"ttzutJflntfiJwfll!t 

P'w1rJ ubpp fiJJt[ntfJJntfll! qtnfut/_ntt! I; ~wfuqwct flpw t!ht. 

hqwrt Uf[wqt!wJp pwftw~foe, npfl ftp .t:h[i/1/tfl ~wUft/_wr} I; uh

f'P Jhp_ htzwrt J"L'lP UfLUpntflw~ntfltwfl -':bmt Bnttzl! frLptpt 
.t:wJwpJUI J.p Ul'l_'fiiLJ {Jflt/_riL{JJwfl t/_pw, 1/LUUlf JIIL'lUICfllp<lnL

fJJwfl J hp_ 11hpfr fi{Jt/_ ntfJ!wt Jw upt unt/_ npwpw p 'fUIUlnLJ ht 

f!UU1 uhpp Uf[utqtlwjp fi{Jt[ntfJJwflt fTJLwqJwt iuf!Jpp_w~~J~fm

(lht lht wftp_wmntt!, UIJL uhpp {Jflt/_ntfJJntfll! npnzhLntf., .t:w'z~ 
t[ ntt! hft Uf[utqJw JP fJflt/_ ntfJJntfll! 4 hmb.JLUL pwbwt!knt/_. 

K """ K •. too 
"'L· 100-)K •. 

"r'"'"L K .. ll·'-l!' "il"''l'fmtfo [il[llt{ntfltnt'b'b f;, or -mj, 
K •. -e ub''" [il[ilt[tnfiltnL'bf!, 0T -nt.[, 

)IC .-e !"L'lf Ufmpnt 'bm¥nLfiltm5'[! uhpft J'bf_, %-m/_: 

Ybpf! oqmwq.npJq~tJ I; J"L'lP wpmw'fpntfJJwft Jhp_, nwmp 

J"L'lP npw~p t/_pw wqlJ"'l flpw !ppqp~w~wt 4wm~nt{J.{nttflhp/! 
pflbwp~t/_ntt! ht VII lf-Lfuintlt 

Yhpq_wmJwt JwJwftw~ umwgt/_nq Jntqwqntp~ ~wfJI! . PI' 

pful pw~wt ~w q_Jnt/_ w1twpwm ~w f1P9 mwpphpt/_ ntJ I; lf-Lfuw. 

t{_n pw Uf h u J" ttzp u1 w p ntfl w ~ ntfJ JLII J p: B n tqw q ntp ft ftwpfr J ht. 
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Lbefomj,tj, Ufwpmhw~ntfJJmtl! 0npp p'bl. Ufwllwuheqwt} L 
pwflp np w!t uhpft Jhp_ ~ wfloflnuf Jntqwq.fl'ffoq~hpp flwqwftfJ

flhppot Bntqwqntplf_ ~wfJf! Jftp_p1t -':wztf_nt/_ UfLII(Intftw~nttl ( 

9,2% l"f' fiJntfJhp , UIJ'f {Jt/_ntJ 0,05% Jntq, 3,45% UUfpU1U1. 

~ntofthp, 4,9% ~wfltwzwpwp, 0,72% Jnfupp b. 0,08% w!l 

fiJntfJhp~ 
Bntqwqntp4 qw{J/r !pftqft~wqwft t[ft-Gw~l! wthzwft l.wtfmt[ ( . 

mwpp~pt/_ntJ wftwpwm ~w[Jp :P/"lMw~wft t/_pl.wftpe: Bntqw~ 

q.fl'fp~thpp wftp_.wmt!wft -':hmb.wftpnt/_, flpw fumntfJJnLft(! pwpA

pwftntJ I; t!fttlb. 1 ,034, JwrtntgMnt{JJntft(! qrnppwftntJ I; 
Jpftlb. 1,7 uwflmpUfntLIIqt UbpqwmJwft JwJwftw~ wnwp_pft 

-':hpfJpft uhpp Jhp_ hft wft.'lftntJ wt/_htfo funznr tntqwq.ft'fp~thf'l!• 

nwmp Jtwowrt J"L'lf! -':pJftw~w'i!ntJ ~wqtlif_wi} ( Jwftp q.(!ft

'1Htbppg' 90 % -nt/_ Jfotl.b. 2 t£~-,1t'IMftbppgt 5 lilt-/to ftmznr 

·qt'ff'~thpf! npuihu ~wftn1t, 1_hft -':wft'ffUf n~J 1 

Ill U.'l.lll U 'l. U. 4 f1 U. f1 S U.'l-fl 0 to(!}- S U. 'h tl· U.U'U.ML 4 I!\, fl}· U. 8 0 'l. 
lllrnBlJU\JbPC 

IJw[JtwJ{Jhppthpfr Jhp_ UfU!'lUfW'lwftl! .t:~mnt~ mh'l I; qpw_

tj_hg'bntJ pp piuqw!]pwJ w·uhpp pwqtlw qwfl ntfJ JWJ pt fTJ WtzUfut

tj_wft UfWUlf'LUumhlpu oqmmqnpctnttl bt wflwpwtn L. J"Ltzwqntpft 

ftw[J, fumwgif_wc} b. l."fl mliupnt{_ uhp, J"L'l 1 z.JUpwp, ~wjnt'itw

pwptbp, 1n wpphp 4 wJ w JPfl b. pntpJ ntflpw Jpfl l9wt .{ntflbp' 

untp-A, ftwqwn, Jpqhp h. WJ[flt Pwt'J.f' ftwLfonppwftwflntfJJritftpg, 

uflfl!]wpwp wprfhppg pwgp, UfW'lUfUI'lwftl! ntflfr qphmH 4wm

~ntfJJIILf,flhp b. pJfrz~thpp funp-':p!]nt{_ oq.Lnutqnpdt/_nLJ I; tlfr 

zwpp 4frt/_wfll]ntfJJnttflhpp JwJwtw~t 

f!um PI' .t;pJflw~wfJ Jwubpp ~wqJp, tqwqtqwqwftl! ~wph[p 

I; umnpwpwrlwtbl' qwfJLwjpL, uhpwjpfl, Ufl"Jppp, mwpphp 

L9wb1nt{Jhpnt/_ tqW'lUfiJ!'lW~ b. Jpq.wJpt (-':Jntflhpfos, unt/_npw

pwf' '!-'nwfle qw[Jp)t fTJwq~.wqwqp wpmw'fpnLfiJwfl :fpqp~w

pfrt!frw~w'/J Uff'"9huthppg wnwt/_ht ftwpb.npf! -':hmh.Jwlfl hb' 

fuwntntp!]p 4wqJ nttlf!, bpw Ufutumbrfo'lwenttlf!, .t;..,J nq.bflw

gnt:.J l!, UfUI'lbgnttl l!, 4 wuntflw gnttlf!, UfLII'lUfW qw~p 4wpnLJ I!, 

lfntjmttlf! h. flpw ,Pn,PnfuntfJJnt'itthpf! Ufw-':hLnL rlwJwftw~t 
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luwn&ntrq~ ~wqunui(l, UJWumhr~qwgnul(l 1._ Snunqb&w
gmu(l: UwnbsJwfi ~wJwp fuwnbn<f''f(! (f!uut fTJ. fl.bpfrL'fbpfr) 

~b'lnt~wLJwfi 'IP"UJbpu ufrumbJ L npfi ntbp npnzw_qfr qwnnts

.lwt).pt lvwnbntp'ff! qwq_JntJ bfi [!liut 'lb'lwmnJufr, P"l"l' pw
't. •• 
'lwifpfrl Jwubpf! fuwnbbtnt/_ -\wmnt~ WUJwpwmbbpntJ ~wJ 

lj_wfifiwfibpntJ1 l.b'lnL~ fuwnbn<f''ff! UJWumbpfrq_wsfintJ bfi 75-

850C-ntJ, 5-20 rDUJ UJW~wJft'l.nsnt/_, N{'b wnwt ~ lfUI£~U 

fuwnbn<p'ffr Jbt G.wf'UJP Lt. UUJfrmw~n'-sbbpfr UJwpntbW~n~flJ~Jp, 
npnL.p UJWZLnUJWhwqwL L}Iplf"l',)"'LPJnt.h b!J mfJb!intJ nz.Lz.wq

Jwfi bLflw~w Jpqpn!f>LnpwJfr qpwt ITiwumbpfr'liusJwfi p_bpJwu

m/r&.w'iifrs ~ ~wfut/_wt) fuwn'bntp'ffi ~wt)nLsfr4ntfJJnt'bf!t 

ITiw'lUJw'lw~fr pw'lw'll'Pl jwubpf! UJhm.p I; Ln,<pp Jw'bpws-

4_h'b ( 'fPUUJbputf.b'b), tipUJbuq_fr 'bw ntfib'bw 'bn<pp ~n'bufrumb'b

Sfrwi '1-pw -\wJwp fuwti.'bnl.p'ft -\nJn'fbfiws'bntJ b'b, 1.nJn.'fb

'bwsJw!J JwJ111'bwq tfrn.ppw'bntJ ~ J"''lwq.bffpq'bbpfr JMn<-

PJnt'b[!t , 

{wt/_WlfNLJ'fl Nf'UI~p UJUI'£UJUI'£UI~ ULnWS'[titif ~ f.lwnbNLf''f[! 

asoc_,,J 1.t. 125 up& c.FJ2Jwt mw4 -\nJ ;,'~-btws'hbtn'i' ~wP

Lw1frt UJLU'£UJLUf1_LU~fr -\wJwr, 175 up& mwf ~wfJ'bwubpwJfr'b 
U 200 upfi' UJ[nJppp UJUI'£UJUI'£Wqp -\wJUJ('I 1.nJn'fb'flpq_tuutnpp 

nz. pwt/_wpwp G.'bzJw'b 'lbUJ..pntJ umwst/_n{J ~ t/rfupntil, bntpp 

~iunn<gt/. wt).pfr, wH w J w ubn ~n 'b "U fru mbLsfrw JP UJ. w 'lUJUI'lw ~ t 

1.nJn'fh'bwsJw'b pwpJ.p &.'bzJw'b _'l'i'UJ.P"'-J fuwn'bm.p'fn<J mb'lfr I; 
nt'bb'bntJ J"''lP 'f"''lJ.nmntJ, "l'l! pwpJ.pws!JmJ ~ Jwt)n'-sfr

~nLPJnt'b[! Lt. UJLU'lUJWII_UI~[! umw'bntJ ~ wtf.b£9"'-qwJfrb fumn<

f1JnL'b '(J.. Uwtf.btl.t.w)t 

1.nJnlfb'bwsJw'b JwJw'bw~ t/rnfut/.n<J ~ UUJfrmw~n'LSWJfrb. 

'bJn<f1bpfr !pfrq_pqw~w'b t/_fr&.w~l!· ~wizkt&fr Jwuftpq'bh['[! Wif{'b

qws'[rnJ b'b, JUwbntJ ~ bpwbs z.wtfrbp[! (npf! b~wmbl ~ 

Nnumhmt bpf! ~-l h~ mpn'b w JPb J w'bpw 'lfrmwqnt/.), piup<lpw'bmJ 

I; fuwn&n<p'ffr Jwt)n<s/r~ntf1Jnt'bf!, "l'l! bll.{wumntJ I; UJWfi_UJW

'lw~fr w'f.h£/r twtf. -\wrtf.htntL Lt. lwt/_ ~nLufrumbLsfrwJfr - UJW'l~ 

UJUI'£UI~p UU1W9Jw'fl[!t 

- luwn&mrq~ UJWfLLgmu(l 1.. 6wum&wgnttf(l: 1.nJn'fh1wsntJfrs 

<hurn J"L'£Wlffl'ffr4'bbl'nLJ JNLII_f! lfmfl'i_ntJ ~ ~b'lnL~ .f_frt\w~f!Lif., 

.80 

ntuuifr fuwn'Lnt(''lf! UJW'lhs'&ntJ b'b JfrLz.l.t. 2-4~C, "f'UJhuq_/t 

J"L'lP Jb,) Jwue .fbrwt)qfr UJfrL'I qfr&.w~frt 

11/w'lbsqwt) fuwn'&nt{''l/! UJW'lbsJwL thrJwumfr&.wftntJ 4-
20 d f!ftfJws.pntJ b'flfJwp~'i_nLJ /; ~Wl1NLbW9Jwfi: 1.wuntbw9nLJb 

wL~rwJbzm 1; -\bmwlfWJn<J fuwnLnLf''IP ~wpl£htfrn<fJJnt1tf!, · 

~n'&ufrumbLsfrwlt Lt. UJwmpwumfr UJLUfi_UJW'lw~fr umpn<-~utn<pwL 

Lwl£wsLbtn< ~wJwpt 1.wunthwsJwL JiuJwLwq fuwnftnLf''1f! 

ntJb'l fJwLJ.pwbntJ L "l'l! pwswmpqn<J ~ qwpfr uUJfrmw

qntsLbpfr fJ.. -\wut~WUJhU ~WJNLflwpwp!Jhpp ntnz.htnL zflnp-\pq, 

npfr -\hmb..wfl..pnq UJ~qwuntJ t fuwn.bn<p'ffr Jbt hqwt) w'lwm · 

tf'P .pwflw~[!t 

1.wuntflwsJwfJ JwJwflwq fuwnflntf''1P JLwtn< mb..n'ln<PJ"L• 

fll! ~wfuqw,) ~ qwJnLbW{'wpflhpfl ;tn.z.btn: (-\fr'1l'"!f>/itntf1Jwb) 

-\wmqnt{JjntLfrst IJwJntLwpwf'Lhp[! d.b..wqnpntJ bf, frlwn.Linplf- . 

'bbpfr uutpntqmntpw-Jbfuw!Jfr~w~wfl -\wmqmfJJnt'bflbpf! b.. ?w 

UJWJJwLwqnpn<J I; Jwt)n,sfr~n<flJwfl, ~Wftl£btfrn<{ljwL, uw

nhsJwL wpwlfn<fJJwb, ~wtl£htnt JhJnLfJJn<bf! b.. WJ[bt 8nipw

.pw'&z.J"''f' ~WJntbUJ{'Wf' ntbfr. fr'l' ~/r'J,pn!pfr.Ln<fJJwb S"LSwb/rr 
Lbpf!, fuwnbnL£''1£! Jhtwmfr'iJws'iJhtn< -\wmqntfJJnL'iif!t 

'bbp~UIJntJu, nplfjbu ~wJntbwpwpbhp, oqmw'fnf't)n,J hfl 

JhfiJil!JhLJntl"'lf!• wqwrnfr'1£!• bwmpfrntJfr wt'ffr!Jwml!, Jn'1fr

!pfr4wstf.w,) Jb[ tunwrwsfin'l ~W('U7N!pp[p OU[Wb, Jb[LUU7pbt 

Fnln p ~w J"LLw pwpL br nt/_ fuw nb "'-f''1P J wt)nts/r~ntJIJntft I! 
pwpJ.pwfln<J ~ ~UIJ"''iJwrwrbhpfr ~nfJ9bLmrwsfrwJfr piupJ.rw

antJnq, pu~. Jw~bpfJ..nLJfJwJfrb £Wf'NLJ(! t/rnnwflnLJ /;t lJ.q.w. 

l'"P'11! iunwr ~ pbpntJ fuwnflntp'ffr wJhflwJb,) Jwt)n,sfr~nL
PJnLbt IJntsbLtnpwsfrwL pwf'J.pwsLbtfr.u zwm Jb,) z.wtfrn.J. 

pwpd.pwfmtJ I; Jblwmpft UJWpmflwqnfl_ fuwnflnl.p'fflhpfr Jw.~n<

gfr~ni.fJJnLb[!t 

lJ.JbhwJM funbw'[nt{Jjntfl UJW-\n'l f!b'1ntflw~n<fJJ,rLflfl ntLp 

:. lll'fWf'"P'lf!t Nwtt'&nt.p'fflbpmJ ~·wnn'-Sqwt)..pfr wJbflwJM ~w
J"<LnLfJJntflf! (/uu~ttflntp'ffr mb'lwzwrJfr 1 uw~JwflwJ.frfl [Wp'Jwfl 

an<sw!ifrznq) ntfl/r wq.wpnfr'1nq UJlnJpfrpwJfrL fuwnLn<f''fl!• 

I Sbqwl"'t"lfr uw~·JwLwJfrL l"'f'"Wf' lj('/rurfrlfwlfwL [IU(IntJL t, tr{'/r 

''"''"'J urbqfr f n<LbLnw u_UJ(in<ltUJn<f'wJfr wLeL'l-;wUJn<flswL fu'l.ntJ, "f'"Z.

_.'(-i.J t "f£1UUUJitJ/;UJ(' UIU(I(!b('trl[.' 
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wilbflwt{-tnf!pf!' ilbfJfttsb[Jn'l"'l'u/_fuwnflntp'ff!t Swppbp ~WJnh 
flwpwpflbpm/_ ilp mbuw~p fuwnflnLft'ILhpfr ~wnnLylj_wJ(!p wil

'f'n'fJJnLfl(! pwywmpf/_nLil t flpw'iis Jbl wnwfwsflnq mwppbp 

~wm~ntj1Jntfltbpnf/_ ({. f1n'fnL[hfl~n}l 

LwumflwsJwL ciwilw~ur~ fuwn'iin'f''IP fiJnL{Jhpf! w'lunpp

t/_ nLil b'iJ JI1L'I_W qfl'fp~flhpp il w~b pbuftfl t lj qqpntiJ w 'JUI1f'P9 p wfl 

Ulf'Ullf t (!fl{JwfmLJ, WUfW 'fWfJ'fW'I_I1Lil t U Wt/_Wpmt/_nLiJ t 

JfowJt ~wun,LwsJwt t/_bppnLJI d-bt~uifot 1_wt/_btwspwJ UfW'I_

UfWIJW~p Juwn:.flntp'fthpf! b.p~wpwmb. ~wuntflwyJwt lbt ht-
fJwp~t/_ntil: · 

ruwn&ntrqp UWnhgnuf(l : luwnfii1Lf''J(! UWilhsflntil bfl fPf'p

q_bpflbpp ~WJ UfUI'f_UfW'I_W~WUfLU!nf'UI~lnpJ_flbf'p Jhpt 9Jppq_bp. 

flbpntJ {uwnflnLft'll! 111_ JfowJfl uwnnLil t, WJL flwb. {wqbfln,J 

O'Jnt/_ 1 luwnfl 11Lf''1P uwnb gJ wfl JwJwflw ~ mbqp ntth9n'1_ [/Jp

q_p~w-(!pilfow~wfl Ufl1n9butbpl! UfWJJwflwt/_npntJ ht UfWtzUfW

'lw~p umpm~mltl.{'Wfl, ~bmb.wpuip b. q_qw[p 1_wt{-tnt/_ Lpw npw~f!t 

UwnbstltnL eflfJws(!nLil w'iiy_wmt/_nul bt uwnsfo PJI1Lf'btz

tbp, Lpwfly (!lllflw~l! b. ubpmwC.ilwL UfWJilw'iitbpf! ~wfut/_wJ bL 
[/Jp P'l LU "- n {' nLil P9 J ;; ~rtf_ b LP" L{J J lilt P9 , u fU n,b sil wt LU {' LU qn L

.{J Jntflps: :lJppq_u11/_ "f'il wfl Uff'"9h until il bJwflntJ t uwnbstf_ wJ 

ff'P (!LUflW~f!t {bmfLwpwp, [11LJI1LJ{Jp ]_UUJnUJJ ilwunLJ ilflw

SWJ pwtzw'fpfl ilwubpf! ~n'hshtmpwst/_ntJ H, npp ~bmb

t/_wfl(!nt/_ fuwnfln'f''IP uwnbailwt 2bpilwumpC.wtl! h_fin,J b 
fTJ w 'lUf UI'J_W~p fuwnfl NLf''fP uwnb yilw'ii JwJ wfl w~ m btzp I; 

ntflbflntil 111_ ilftw!t uwnofo PJI1Lf'htzLbpfo UlllU1fUI917LJ, Wj[ Lwb. 
uwfuwpnq_w !f' il w uflw ~P pJntpbtzwyn ,il 1 'bpw il bJ il w Uf! il 1!

. LrHil t tntd-ntj{Jp ilb2 qhp-':wqhswJ t/_pC.w~ntJ, npfis w 1t lft 

t/_hpiJJ_pjntphtzwLn,J: Uwnbyntilf! LUfwumnLil t j11L1J.p tJnL[

upwjp b. fuwnflnip'fp ~"l"P'I lj_foC.w~p ,PWj(!Wjilwte: 

bntpp UUlf111L~Ln11Lf1WJp UJWtzUJWtzW~ umwflw[nL {wilwp, 

uwnsfr pJntpb'lLhpf! -':Lwpwt/_nppfl J.wtftnt/_ Ufhm,p t wt/_htfo J~Lp 
tfo'iibLt fTJ LU 'L'lfW tzw~p ~ wJ wp fuwnLntp'Jp J bJ il wJnLB p~nL{JJI1L• 

LJ! funwL'fnUlnLJ t uwnofo funznp P!"'f'b'f_Lbpp wnwpwsJwte' 

{wm,~wUfbu Lpw fuwnLilw'& JwilwLw~: Pjntphtzp wnLUfWB

ilwL mbtzntJ· pbrJwumftC.wLI! pwpJ.pwLntJ t {wlilwL fJw(!

Lctf_wJ pbpilntfJJwL wLfwmilwt ~bUib.wL(!n'/. ; 
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rJ. w m fuwnL bl nL '1bUff!"'J pjntpbtzwsn,il I! m btzp t n,'ftbL 11 ,J 
'1-wlt'lw'L 4 npU[hu W{''fJntflp, wnwy_w'&IILil bL uwngf' funznp 

PJ11LphqLbp: UwnbsJw-t swJp phpJwumfri:utft(! Lu[UIUlnnLJ I; 

wpwq PJ"'f'btzwsilwtl'' "f'L "''lh~91j_ntJ t Ufw'lUfw'lw~fo Jw'iip 
pj11Lphtz'iihpp b. Ln,pp umpnt~mnL{'WJp wnwy_w9 n,ilnt/_ 1 

fTJwppbpw~wt qnpd-ntzntfJJwL ·'f>JipqbrttlpntJ fuwnLnLp'ff! 

uwnbs·Lntil bfl JpL]_b. -3,5---7-- 4°C, wfl['h'f{wm qnp.tntznt{Jjwfl 

fPpftq_bptbpinJ' Jpf11_b. -6°C: ll.J'1UfPufo uwnbyilwf, 'lbUf,pntil 

fuwnLnipflp Jbp qmLt/_ntz wJpntz2. U'P 30-frs JpL1_b. 50 % -{! 

t{_hp t wJt{_ntil uwnnLJBPI 

U wnbsL lrtfou [/Jpftq_hptbpn til fuumLnLf''fL' {w p n:il ht -':~m "'~ 
/u wntfolthpnt/_t Lwpt/_ httJL et '1111 tw ~ 11L{J JIILfl(! J fowmbuw~ . J.t 

UJW'lUJLU'l_W~p mutppbp fuwn'iintptf-Lbpp ' -':wilwpt Lwpilwt wpw

qnLfJJnLh(! ~wfut/_wJ I; {wpntz ilbfo,wLfocl.Jfos, uwnbstf_ntz fuwn

flntp'fp ilwJntsp~n'fJJntflps b. fuwnflntf''IP Jbp ilm!JpwJ olfp 

. Ufw~ilw'iJ wumpb.wflp9r lJ.nwt/_h[Wlf11LJfl {wpt/_htpnt{JJNLh umW9-

t/_nLJ t ui!t '1bufpnttf, hl'P fuwn'iintp'ff' Jhp Jmrpfnq b. Lpw

tfos 'f"'f'u b~nq Olff (!Wflw~l! ilfowmbuw~ t: 

luwnflnL{''fp Jbp ilmst/_nq Olff! wnwpwgflntil t t/_wt'lw~Lbp, 

f!fl'/ tlf'I1LJ Olfp JbJ Uf'l.UJ2W~hhpf! £.£'iJ UfW~t/_nLJ fL 'f11Lf'U b'iJ 

qwlfou, pu~ Jbtl ~wJnLLnLfJJwilp nilmt/_wJ ilwflp Uf'I_UffW~tbp[! 
Jf~t~ul ht fuwnh11Lf''lp ,Jbp1 1.wptf.btfontfJJwt i.J fuwnLnLf''fP ilbp 

o'fp Ufw-':,Jwt l!t'1n'twl/n'fiJnLtr ~wfut/_w.t ~- o'1wJpfl t/_wL'Iw~
Lbpfo Jfoplr. hqwJ Jfry_Lni' Jthpf' wilrntfJJnLfl/,9: 

If h_t npJtbpf' wilpntfJ J" tflf! npnzt/_ ntJ I; J w ~Lpbuw Jpfl lw p _ 

JwJ p, frL l.Uf bu _twit -': w pw ~gil wL ntJ 111/_: luwnfl 11Lf'lf-P tT by_ o'lb 

,pwfl w ~I! w t/_ bl wtw [pu 1 t/_ wt 'lw~ tb p ft Uf w m Lp I! w um fob. w tw p w p 

'1-wnLntJ bt wt/_btfo Ln,pp , npft -':hmuwL,pn~/_ ulwmbpfo ,Jh_u 

b'lwJ ~w pw~anvT I! tp11,ppwflntJ t 1 1.wph[pu fuw nfluLf'lfP ,J by_ 

wlj_b[whntJ I; O'ff' ,pwLw~l! b. t/_wt'lw~tbp{l fJ/tt/_(! 1 t/_hpppLLbpu 

il nm bLntil bt ppwp, wl{ htfo -':wC.wfuwltft t 'fw nLmil LpwLs 

pwfunr:Jtbpf!, "PI! -<: wt qbsLntJ t f1pwft9 fuq_Jwte b. o'lfo wL
. pwmJwLe: t/,bppwU[hu , fuwnLnLf''fP. {wqhLnt.J t Olfnf/_ u Lpw 

Jb2 -':bmwq.w Olf JmyLblf! wfi-':Lwpfr'ii I; '1-wntnuf: 

{wt/_npw~ UfW'lUfWtzw~p ilbp 1/_wL'Iw~Lbpp ilh_p'ii mpwJw_ 

'l-fd-1! U(hm(! t lPLft 60-90 J~: ll.J'I UfWJJwLLbpntJ Jppf111pil-
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11hpfr t:wuUtn<fJJn<L(! ~w'l.Jnul { 12-25 U~ ; {w1_ t;wpt/_wb 

fiJntlbhpntJ q.pwLp · t;wJbl{wUtwpwp w.f.btfr flnt,;p bL 1 

(w1_ t:wp.f.btfrn<fJJn<b[! U(WJJwLwt/_np:f_wJ. { juwrt'hntp'1fr 

Jbp_ JhtwlirfrLfr wn~wJiitflJwJp IL *wPfr 1."1' JLwgnJ"'lP pwpap 

U(wpntLw~ntfJJuiJp: Bnt'l.L' t/_wUtws'hntJ { · t:wp:f.btfr.n<fJJnLbf!, 

.pwb/r np fJn<[wgLmJ { fuwrtfl;,tpq.fr fshp.ppL t:wpw~gntJ(!, np

pwL w1_htfr funl"f' bL Jnuzw'l11'1fr~llbpf!, WJbpUib w1_blfr ntd-b'l. 

t Jntqft W'l.'fhgn<fJJnt'hp: 9-npJ.Lw~wflntJ UjW'I.U(W'l'w~fr t:wi/!Up 

Juwn.Lntplffr Jh2 J"<'lfr• ' frblU(hu fJwlt ~wflfr 1_np J'hwgnp'ffr 
U(wpntfsw~nt[iijwL <nwwwbntJflhjr(! WJL uwt:JwLflbpntJ, npnb

gntJ flpwL.p q.Jrm1.n<J hL, JU wqq.hgntfJJnLL Lhfi fln'l.fJn<J 

.{wp:f.btfrn<IJJwL :[pw: · 

luwrtftnLf''fl! wl[btfr [Wt/. { {wpt/_ntJ wJfl q.hU(prnJ, hpp fnu 

, ;/wpmflw~noJ { 12-13% /UI(lwp ·U 12-r.Jfl}o J"''l.' IJ.J'1 bJnL

flbpfr .pwLw~Jt pwpdpwgJw& t;b_UtlouL.pn:f. t:wp:f.bLfr,;<fJJnLb[! 

t/rn.ppiULntJ {: I!Jw'llllw'l.w~fr {wp.f.btfrn<fJJwL wu<nfrl:wL[! w'l": 

'1nLJ t utnpnt~tnntpwJft. wJf'n~fljwb :f.piu. 70-Jro Jfti.J.iL 30% 

{wprf.hf/rn<fJJwb tfrnppwgiaJ{! JuJtutn pwpA.pwgLntJ · f tnb'lw

zwrJfr uw{JwbwJfr'il [LUpntJ{!t 

· IIJwq"lw'l.wqp ~mpnuir: Uwnbg:f_wJ. Juwnbntf1'1f! {w.'ilntJ bL 

fllrfr'lbrfrg, ts&ntJ- {w<nntlf ,PwJt/rmzmLhpfr1 ~.w'l.wU(wp1hpfr 
~wJ npb.{ ~nwpwlfr Jb2 £. ~nh'l.wt/rnfuntJ {wtnnt~ uwn.Lw-

Jushp- 18-frg +- a.ooc thpJwutnfrSwfnuJ ~nt/rht'!t t;wJwp 1 

'-lnt/rJwL U(pnghitn<J JLwowJ. l"Lf1f! uwnJ_n<J { £. 1_hpwJ.1_nul 

Jwltp PJ"<f'h'l.'ilbppi 'Jow U(UI'l.U(UJ'l.w~frb mwlfru ·{ wHpuJtfblm 

Jumn<fJJnLflr '1-pw t:hm JfrwufrL, U(W'l.U(W'l.LU~[! umwbrrtJ { 

. spmfr JU U(UilWf', npfr t;htniJ.wLpnl[ Lw f1Uib'1wrz t t;wtt/.ln!t 

fllw'I.U[w'l.w~fr - umpnt*mntpwJfr wJpn<fJJnLb[! ~wJu1_w,} t 
f.f'p U Jf1L'I.P UjUif'~LbW~ntfJJf1L~fr9t !JwfJbLUJpb U(W.'l.UfW'lUI~p 
Jb2 Jf1L'lfr 1%-fr& [!b~UnLJ { Jnm 5% p_ntp, U([nJpfrpfr Jht.' 

2,5%, ntumfr ftwfJ&wJJrfl U(W'l.Ufw'lw~fr umpntytnntp.wJfr wJ- . 

pn<fJJn<Lf! {wJwpJw 1,5 wb'lwJ pwpdp { Uj[nJpfrpfrs• 

lJ.¥_htfr 9whp ( -30°C) ynt/rJwf.t 'fhUjpn~J, UfLU'lUjLU'l.W~f! 
w¥_btfr ntJb'l { q.frJw'lpnul {wlJwLp, pw& -18°C- /rs J;hmnt 

. llwLp JnUf.wlf&'ffrftLbpfr pwpAp ynflsbLmpwofrw& 7wL'1w~l- · 

Ln~..J ~ UfUI'l.Ufll!'lw~fr t;wtniJet 
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llluulUiw'lw~~ wrwm&hre- : fTiw'l.UfLU'l.UJ~~ t:wJwp 't.wJuw 

urhut/_w~ JuulftLntp'ff! uwppw¥_npJw& t:btn ( Jwf.lq.n·m:f_wJ. 111"'1. · 

. U(wmfr ywJ Uf'lLA.~ 1:hUI) zt/rqbtf,-u; upw Jbp_ tntJ.¥_ntJ hL Jb

tnw'l.Lbf'l! £. U(LU'l."/Uif[UI~fr Jb1. {wJmb¥_ntJ { JbmLU'f.f ~LUJ(!t 

{tt<J-:f.wJ. hp~wfll! ~wJ "!'lfruA[! bU(wumntJ H ~wflbwjnttzp 
Oj!ufr'lwoJwLf!·• np{! UjLU'l.U(W'f.wyfr Jht wrtwt t phpntJ Swp • 

UfP• otbfrufr, fru* hpphJL a~wL t:wJ, 

Bnt'I.Jr opufr'lwoJwL t;bmkwL.pnq U(W'f.UfLU'l.W~f!• t;wmftw

U(hu, Jp'fLUJ/r'll[!, hpphi{_L umwflntJ { LbJuwd- -\wJ: ?ow pw

owtnpr/_mJ { Jpq.wJfrll U(LU'f.U(UI'l.tu~p pwpAp flfJ¥_n<f1JwJp, 

n pL. ,.,Jh'lw u'ilntJ t opufr'1wgl[ wb J"L'f.hpfr t; wJ [!I "'LU'l.U( LU 'l wV 

Jbt 0,00013% Uf'lHfr U(lllpntbw~n<fiJntfs~ U(wt;htnL '1bUfj!ntJ, 

biHJflUjhu LUrtLU2 { phpntJ WJ'1Uffruft fJbjuwJ. ~U/Jt 

"'w'I.Ufw'lwftfr ytrU(/rLn umpnl~LnntpwL UfwjJwfnut/_npr/_Uid- { 

Lpw Jht uwn.ufr Jun;.np PJ"L(fh'l.Upfr wrtftwJntfiJwJpt U.J'IU(/r· 

ufr utnpntftmntpwJfr 'fhU(pntJ JUwfmtJ 6L o'lwJfr& 4_w&'1w~

&bp[! lt pwpwftwfmtJ hu ¥_wuq.wy&hpfr Jfrt.iL h'lwd- Jfrt.unpJ

Uhpf!t 

!lJnt.LwLJ wl. ftwJ t/rwflfrtwLJwfJ umpntytn~L('IP tfrLnu/. t 
LUJ'tl JwJw'ilwft, bpp UfW'l.UfW'lwftfr Jht ftw o'1fr JU .pwllw

/ttrr.fiJwtL' o'lw/JrL funl,;,f' r/_wL'Iw~Hpfr Akn¥_. 1_1tpjfr11Lhpu 

wrtwtwbnt.J h'il fuwn&ntp'ffr Jht J_np bJntfJbpfr UjwywuJ! 'lhUf

.pnult "lw'llllwtzwft~ ~Pfr'lhl'ft9 'fwmwpfthlfru, l[w&~fU~ftbhpft 
UUirtWJ. Jpt.fl-npJflhpf! pw'iJ'Ir/_ntJ hfl £. UjUI'l.U(UI'l_UI*f! JJLnLU-. 

bntJ { t/rwflfrtwLJw& umpnL~Lnn~pLUt 
. . "1w'l.UfW'ltuftfr Jht w¥_wqw<wmfr'tnLfJJntLf!_ t:wJLnllt/_ntJ { 

tulftmnqwJfr pJntph'l.wgJw& JwJw11wftr Ywflbwzw.pwpJr pjnt

ph'l.Lbpf! 111frll'f ltL- b.. pltpwfurtil JfrwLlfwJ/ru z.hL · l"'ttr/_rhJt 

·YuifiLwlwpwpJr pJntphtzwgntJ{! tnb'l.fr t ntULntil fuwn.LnLf''IJ! 

ilbt Lpw w¥_htantftwJfrb U(wpntLwynLfJJwfl- 'lhUfpntJ (t/rn.pp 

['rtJ-btfr rt</IJwb .t; b <n ltwLI!n"-Jt 

lf~fiLwuhrwJfr'il UfLU'lUfw'l.w'tfr ilht. 'lrm.f.ntz t/rzprf.n'l.wftw

LntfiJn'fll! %wUfrf.wb t UUjfrtnw~ntsfshpfr ,,,pwmJw'tl ewttp 

lllll',pt;wLfr {hm (tpn¥_ <w'lburf.wJ.n<fiJwJp), npf! U(LUJJwLw

t/_~rp{wt) {" pwpA.p flflr/.ntfiJwilp ~wJ ~"'l9frntJwyw11 w'lhpfr 

f'lll('~(' "(w('ntflw~n..flruilft ~fl'f.)wfJC'w"'bu "'J'I wpwure wn.w-
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t'u'un1J t Jp 2lll[l.f! UJWU7hwnfihp111f' UfUI'l.U(Ill'lw~p ;_wpwqwb9 

.pwpJ.p ~wp4_htfrnt{JJwJp, O'fwJJrfi /unznp_{wfi'1wft'bhjtnq, Jb. 

lwmjr1tjr gwr}r UJW[Int1tw~nLp1 wJpt 
lufrm ~nf.tuf,uUJh1taflw t umwgqntJ qwm t;wp4_wr} I!(WtzUJW

'lw~p Jb2, <wm~wUJbu, hrp l"£' LJn1flhpfr UJWpnLUwftnL{JJnLUp 

pwp&p tt U.J'lUJfrup ~nf.tupumbuefrw <w-bwJu L~wUJinLJ ~ "1. 

{J b ~£' frtl bpntJ J lU Jl J.. Uf LU 'l Uf Ill rzw~ W U{ Wut(' W U Ur p ;_1t hpni.J Uf UJ ut. 

pwuml/_wr} UJWI[UJW'lw¥fo ilqt · 
fflw'lUfwtzwq~ r}npn11i 1 wnwdq.w~wL, fuJnp!JJLJw'iJ qn'buf'u

urbftgfrwtl fiqwm.j_ntJ I; Jblwmjrf.t{, pwf'a(f ~nf.teMJurrwoJrwJJr 

'thUJ.pntJ, npfi wnwtwef.tnw { wJnl-p q.bLt Uni/_npwpwp WJ'f

'•ujr ljnf.tupumhf.tgpwjfr 'fhUJ.pntJ U[llii[UJUIIJ..Wljp 'fw'il'fw'l t t;wl. . 
I 

lU.fl nru.s n P lltJuU.SU.o·lti.~br 

. fct,a-!J.nl)'a-jWii npn2nLU[! -

lllwqtqwqwlp !lqnt'bwqn['qwJ UJW'lulwtzwljfr Plh/.tnfJJmJ.,~ 
np;;zntJ bf, 'bntj1t .!L.nq, pU;_Ufhu ~w(Jpb(! , 't2nhtntf 5 q UJWIJ..

UfW'lw~ L. wi[b{wr/ilbln4. 30 tit y_m.p·, •• 
U Ulf' .ph p L. w J w fJ b 'l h 'b. 100-150 J'l mwpnqntfJJwU · 

2 lf·n'LwJ.U. ~nl,pwLbp , 5 tl'l.:.wLne U(pUJhU1, 100-dt·wLng ;_w. 

tf>wq[wf.t, mjrurpJwfi uwf'.[l, qwfJneJr4 ~frfmt!fomwthJr'ilfr {"1-

ttRLJflft -<:wJwpt 

fl. h w "m Jr 4._ L b !'· If,}n1 f.twmr•nLJr 0,1 G .• tittr}ntJfJ, !pli. 
ltnt!fmwth JrLfo 1% -wfwe l"tttnLJfJt 

CJ•ntf.twl/_np{wr} UJWI[_UfWfJ..W~p fJfJJ/_nt{Jjuifl n f' n z J w f.t J h

fJ n '1P ft w fi t;hurhJwlL {. U(pUJhmnl[_ z.un/w-d hf.t 5 J'l ,;h'ln1I, 

u1 wiJ.Iifwrzw~ (mw·{!wg4_wJ JfofilL. 20°C) tsf.tntJ Ifnuwdu · qn[

pwJJr Jbt 1 w{hlw!JUruJ 80 Jl t"Lf' U. 3 qwfJJrt :fJbflnt~lllW[hfrfit · 

P"l"f'l! Juwn.UnLJ h'b L. mjrutpntJ ~Jnt fiwmpn1Ifr 0,1 ti. L"~-
. JntJfJnq Jpf.t;_b.,. qwp'fwqi1LJU hpwf.tq.jr wnwy_wsmJ[!, "PC! lP 

wfiJ;bmw'iJmJ 1 rDUI (!fi{Jwu.pn1J1 

SjrmpJwf.t wqwpmf! "l'"'l.itul hfi qbrw':ui[Jrt hJmzfo · {bm 

-':wJbJwutbtnt/. 1 "fll! q.~~'~fJI/_nLJ t mfrmpqrr'l. lnr.rtn1JPP l[mufrfi, 

t/, bpw,; uljfrl f.tJ 111'l.f 'fw fln1/'iJ { b'l111~ UfW'lu(w'lw~p 5 tft-L { 1 

J86 

fJnupwy{wtt 80 dt y_pn{t 'rJifnL2.{!• frU;_UJhu L. mJunpL{_nq{!, Ll!!J-

1Inuf hf.t ftnuwd.U. ftntpwsfr Jhy_t SpmpJwb {pw rtw{uu4_wr} 

wtftwtm tl't-Jr .[!WUW~f! pwqJwUJwm~htni 20-n{, npnznLJ hb 

{JfJ{nLfJJnLfl{! 0T-n{t . . 
Ubr t flpu/huqjr uhp[! q}Jwf.tw UJwumhpftqwyJw'iJ, UfLW'l_• 

JwJft PfJinLflJnLU[! U(hll'l.[! ~ 30°T -fra iu{htfrU uJrf.t/rt 
Uw['.php L. .,wJwf.th'lh ~f.t. 100-200 dt· wf.tna ~n-

f.twJ.L. ~"LPw, 10 b. 20 tlt-wflny UJfrUJhll'lf.thp, ~~'~frmpJwL uwp.p, 

ljwflnuftlt ~bLnt~thwthfrufr l"Lrtni.Jfdfr <wJwp• 
{/> h w ~ ' 11'1 fr 4_1I h f'• f[r}nL fJuunpnbfr 0,1 ti. f"L,}ntJfJ, ~h-

f.tnt~mw[hpf.tp 1 %-wf.tny f"1r}n1J{Jt 
fl [In 'l. J LU b J b p n 'f p q W f.t {bmfLJWff.t ~I fTJptJfhUinq l_W-

fntJ bf.t 20 tft p_n1p b. 10 dttwi fuwnJn[wtt uhpp f.tJn1z u LP!I

f.tn1J 150-200 dt-wf.tno ljnf.tw&b ~"fPWJ}r rfbt_t 3Jfrlmpp Ptzfln4_ 

~ b fti/J oft ht "''- i[pu" It "'l J ,_J b'l w,} ubI' fr Jbw 9 n p'ff.t hp[!' UJ fr 11
/ b

Lnf! ftp_haf.tn 1J bL y_pnq L94.wrt lfn[pwJfr Jhy_1 fl'ntzflbtn.J., npUJhu

'lP uhpf! <nufr U(pUJhmfro, UIJ'J Juwnb11Lf''f""- WJL nrznrJn1J b'fs 
3-4 wbq.wJ, Jn1pw 11 wf.tun1p wf.tqwJ UJpUJhmt14_ 4_hpothtni 

Jfrf.t;_b.. f.tJr'l.I! L. pntz'ilhtn4_, np p_n1p{! trf.4.. -':nufr, ·wJ'l-UJfrunt[ UJW

mbpfro <hn.wef.thtnq uhpfr Jft~g'npq.thp(!, wJfon<hilfiL Jp wft :. 

q.wJ uu fuwn11htntf_ uhpf! UJfurrrniJ hf, npUJhu _ftwP b npnzn~J . 

{Jf14_ 111p1n1fl(! P.1npf.thrfr wumft-bwLLbpnl/_> l.wtnrq.wpwp ljw

mw[u/_wr} • hp~n1 urfoUJpJwf.t Jfry_h h'lw,} mwpphpnt{JJnLLf! lfr 

ftwf'"'l 10'f -/to w4_htfrf.t tfr'ilhtt 
flpUJhu f.tJn 12 ,}wnw J"LJ ~ 20 tll y_pn4_ U. 10 dt uhpntf_ lf!9• 

il_wr} ltnfpwf.t, "f'l! UJWUif'I,UUUJ{hL t npUJhu fiJntz ~w{Jp ,;w

Jwp, 20% uhrft J"L'lwJflnLfJJwf.t 'fhUJ.pnLJ, 2,5% ~wf.tnu lt"PwL

mfr un 1t!fwmp 1 dt-fo -':bUJ, fouft 20% -foe pwp&p J"LI[WJUnLfJJwf, 

'fhuf.pnLJ 2,5 % -wf,ff!l lfnpW[Uip Uf1L[f}U1U1p 2 tft f11LC}f11j{Jp {bUJt 

Uhpp Jpb.Un11f.t urpmpqn'l fl[ilqnLflJwL 'fhUJ.pnLJ fl'wJp'u 

· Jwup, UJlw'lJwJp {J{JI/_nt{Jjn1Uf! .w4_htfr pwp&p fttfrf.t/, wqh[p 

J;,LI[W[P uhpfr Jby_ , Uhpp unw'lJwjp pp.j_mfJJntbp npn2ni-J bf.t 

<hmUJWL pwflwJ.b.nq. 

l67 



#I[ILnlnt K"'l· ~il UflUI'lJwJfr Pfl.J.nLPJnLilil !; , or -n.J., 

K •• ·e uhrfr Pfil.J.mflJnLile, or""""' 
}K.,-JIIL'l.p UfW[InLiJ'w~m.flJ"L'j,iJ !; ubrfr J/zl_, 0j0-n'/_l 

Opt.flw~. 20 k 40% l""l"'Jfm<PJn<fl n<flhsn'l ubpf! n<Lp n•or "'P"'f'"-"'1. 

PPY.n<PJn<h 20% -wfms J";'l"'Jfln<PJwfl ubpjr "fltu'l.J"'JP PPY.rrtp1rr<L[! 

Hw'l.Jfr. 

17 ·100 

I00-20 
21 ,2or, 

17· 100 
I00-4o ·=28,30T, 

5m'l.r UjW(1mGw4mra!wG nrn2nttl[! 

Uhr: BnL'l.fr UfW[InLf.lw~nLfJJnLL[! uhpfr Jhp_ npnznLJ hf., ~w-
1fr L. uhrfr J"L'l.wtwtfrhpn,Jt · . 

lJ. Uf w {' w m n Lf' w. uhrrfr L. ~wpfr J"l'lwttiltfrbp, 5 It 10/l'l 

dt-wLns UfpU(hmf.lhp, 1 L. 10 dt-wf.lns ~.f.mnJwm "lfrUfhtnf.lbp, 

mh/uLMw~wL Jrzhnp ~wJ J"t'l.wz.w.frhpfr ~w,Jwp Jbmw'L

JW zwwmp.f. nLf.lhgn'l. ~WLnnL~ ~zbnp (f.l~. 26 ), shflmpfr!/JnLqW, 

ff'~JfrL pw'l.LJrp J"L'Lwz.w.frhrfr ~wJ~p, zmwmfr.f. J"L'l.UIJ.LUI/J_b~ . 
pfr ~wJwpt U hpJr 40% -Jrg pwpA.p J"L'lw JLIILfiJwL '1-bUfpttLJ oq

mwq.np.tnLJ hL 0,5 dt pwcluiLnLJLbpn.[ 10 dt Lnl!l{'"'l"LfJJwJp 

l.w.frwqlwf.l, 100-150 dt-wLng 2 pfrJfrw~wf.l ptuclw.ltt 

II- h w ~ <n p 4_ fJ b f'· 1 ,815±0 ,005 /u<nmfiJnLL nLLhsn'l 

_ .)aJpw~wf., PflnL, frqnwJfrL uUffrp<nt 

fl {' n 2 J w L J h p n '1 /r ~ w L ~b<nL.Jwlfl l;t lugwfm.[ J/rn~p 
~"lPwj/r Jht l9f1wa uhpfr fJJnLlf! Lwlf.. fu~nflhtnt ~wJwp <nw~ 
pwgf.lnLJ hL 'l.f'wJfrL pwqLfrpnLJ JfrLz.L. 35-40°C. p_hpJwum[t

tiwfl, luwn.LhtnLg ~hmn uhpf! ·qqnLznphL Jfr ~"LPwJfr9 tsf.lnLJ 

hfl JjnLup Jht, wnwLg flw.frw~wpblm, U{wqbgLnLJ JJrf.lz.L. 

20°C /uwnLbtn.f.t lJ.JLnL~b<nu ubpf! fru~nLJfl l.w.frnLJ hL J"L'l.w-

z.w.frn.[t · 

Uhr~ JDULW(wl}lhrnLd: Ubpfr bp~nL l."f' J"L'lwz.wf/rbpp (L~. 

27) LnLf'(' Jh<nw'Lwtwp_n~ ~wJunLJ bL ~zbnl1~ lllw~~ w: 4 

Jfja . 

!w/u pwqnL~Lbpfr ~bnP,~Lbpps iL '1-frwtp .<wiJ.wuwpw~znnLJ! 
i,zb~.pfr wp_ flwufr Jbp_ '1-flnLJ 5 'f awflpn9, 'fru~ law~fr dw/u 

pwqnL~nLJ b'l.wa J"L'l.uiz.w.frfr Jhy_ ~znntJ hfl uhp[! (wJfl LI!S

ltbln.f. Uffo"lbmn.f.) Jfrflz.b.. ~zbn.pfr ~w.[wuwpw~zn.f.bll!' U.JflnL· 

~bm/J.., .[bpgflhl~"- 5 'f awflpng(!, ~1nnLJ hfl [qw~fr W1_ pwqnL~~ 
~b~fr~fr9 ~w/u.f.wa hp~('ff{''1 Jff'L'l.WJ.W.frf uh{'(!l . 

!JnL'l.W tw.frhpp, flpwflg J by_ h'l.w~ uhpn.f. '1-LnLJ H zmwLn fr
.f.fr Jbtt !JnLpwpwflunLf' J"L'l.wtw.frfr Jb'l. LsflnLJ bfl 5 dt f"Lf', 

10 dt ~aJpw~wL pfJnL (w.f.mnJwmfrg) b. 1 dt frqnwJfrL UU(f{'Lnt 

8RL'f.LUJ.UIJ/rbf'(! ,Pw~RLJ bfl /ugwflri.[, flw.frw~UJ('nLJ JfrfiJ...fL 

u"lfrmw~nLsflbpfr Lf'fr.f. L"Ltt.f.blt! L. /uswflflbpn.[ '1-hUffr flbppL. 

'1-flnLJ 65±,20C p_pwJfrf.l pw'l.f.lfrpfr Jbt_ 5 rmq mL.rr'l.nLfl-JwJpt 

. ?opwflfrB ~limn J"L'l.wtw.frbp[! ~wLnLJ bfl . tf'fr9• _ mb'l.w . .f.npnLJ 

.ghflmp{t!pnu1-fr Jbp_ /uswf.lf.lb-pn~ '1-b"lfr awJphp[!t · . . 
. 8hfnppfr!/Jn~q.llpf! UfLnLnnLJ bf., 100{) upnfrnUf wpwqnL• 

PJwJpt 5 rDUJ. ~hLnn JnL'l.WJ.W.frhpf! ~wflntJ hfl shf.lmpfr!/JnLq.frs 

L. /uswflf.lhpn.[ '1-J,"Ifr f.lhppL. '1-f.lnLJ y_pwJfrf., pw'Lf.lfrpfr Jht_, 65-

'\.~. 26. ltzbn." JRLJ}W~n•.flhp~ llwJwp 2mwm~~n~: 

'IOOC p_hpJwuwfr'SwfatLJ L. 5 rnll}_ U(w~blnLg ~b<nn, wpwq ~wz;. 
Jl.nLJ J~"lP UJnLL/t~l! (frLtUfbu ~wflfr Jbp_ J"_L'Lf! npnzlltfru )t 
Cu;, J"L~wz.w.frfr gnLgtiLJfr; .. npnznLJ bf.l ubpfr Jb'l. J"L'LP mn-

Jnuw JfrL U(wpntLwqntpJn~fle t 



tot 
-.qp lJmptuJu 1JmFf1-,u~m'lwJmm "iflnuf lqp 1~,LmmLmm ·:'J,, 
•mlJfimiJ illiuflqp 'J"'I'ZuJu IJmFfi-,uiJmtpudmlrt {lnuf 6qp 11Jmb 

·~ mmLmln 'J4f mJqn m1£1m t, : ~mumlnumln: 'J~r mJqnmr.Jdmq 
. . ;(fu-%) il'J~uFI!{wiJmiJWU 

· ~min 'l1F",nu1Ju~ pnuF H p1uluuu 'p~-6'6 pu1qiJurmmmpbmrJ 

ilp1uG1uG 1rfrm7mb~-UfJ til'T1fJ1ufn t{b1uf .pmLq lqp 1rfrm7mL7UF

'1'1 p1uplm~ uurq~ G1u1q~mm lqp 1il11JLmd 'J1fmJ6 1[ G4p1ub 

~-,utj;tJJu,jqG ltJaJJu0 :lnuJ _S lqp tJiltJtjLmd TJ.1fmJl Joa'.+~9" 

IJ!f plU~mln fJFm pmb'Jm thuF7'!,milmJ7uf. 'pu'Jmmmln'!, 1ulqrjt 

-mmunj G4p1uGqLmlrt J/lfrmlmL-,ur; tpmb'Im y p1Ub1utf;1Jin~qG 
_lJ lqp 1il'I/1JLrrtd '!t/FmJ6 IT,!( p1u'Ib dpmFflluLulJm lnu..1 g 

tpu 

-:lnu.Jjmln 0001 lnu.J g J'7ulnurJ;Ijdm1JqG umq:, 61/Ju 'J'1Ulini:,mz/r. 

· ~inti 'I!fJuZ-,ubb ·~r mlqpmJ~'Jnf u/'1;1J ~11."f_-f-,':1 p'fJ1 !JuuJ-,uF'J 

TT,4FmG1UIJmm11rtn lJ11J11' J'1UIJmy{mnmpJq6 Jo6+.5'9 l'll' 1il11J 
-Lmd '11Fmd6 p1ur!b '7JildqfJ. 1f lJJ'IP ruUl pmb'lm lJIJmil 11' 

'pu11,mGnj 'l'!t/ur'lu IJ'I p-,uJr.pmf ilrjtmlmU1UfJ tmd11rtn 11/pmub1 

lp [7J 1uf}f} ljmT,mdpff lp 91 mup f'1UijGm1qpm Lqm'JFm 7JU7!{:, 

-lutjFm •G11Jmf11ilvqZir '1.1 p-rurtJmlr t1iftm1mL7uF Jmpm:, mJof.J· 

-dimLmlnLmlrt IJ1Fmqflmlf b g IJ!( f1111Vllf dJ7mf£11umZy. b lO'O 

1f11J11' lqJ7. 1tJrm7mL7Uf Jjl!fmt, :~mumlnhmln 'J~rm'jdmft 
lflUIJVmnj pudpm!JnJ JruiJI/:,mJ mlnm 7J pull/p 1/mdql 

hi' 1/FmFlump 'FI J11UUm1tjcj; iludlUijVmtJi :il7tjpm7 •iJbf-,uiJ'Jil 

<i/JqbJI' '11! J71UIJGmvq:, 1f i/p-,uGmurn 1fmrb'Jmb 'J1F,;,Jqn 

-mpfltJ 1fl1JI/1' J'1Uijmy.l/urnmpJ'16 '!,t/FmiJmF'!,qn '!,'/ p-ru1m:, 'lf'fl 
:i/JqTT,ltJ·,u'!,umnj n-rufp 1f '1.1lr/;m]r <i/urJqlmJmd'mZ 'I!f p1#'!, . . 

-m:, GtJ'TmLmlnLmtu tj '!,1mF.,urq:, 'Jmq~f.IUd!fp iJmplu.IIJ 
tmJtjlnn 1tJpmubl/ '7uf!ltf 

IJmiJmill'ff dpmFfllumnJ !l!l'-l-O!l' l ·J q 'J p 1m 7 m q .y 
t1Jml'hm1pm7 GuiJm-lp· !16 'iftmlmpJq6 'Jmpm:, 1JqLj7m1mL1uF 

JqiJij"'GnJ !{'Jt/urqv 'Jmpm,'7 tjJqrjtmlmL11{F pl/mmml 'Jmrm:r 

l/d1lfrmlmL1uF illjtjLml tjljFm-J6 •Jq'Jmqln<l{lrt mmrumpm Gu'Jm 

-.lp l 1f OJ 'mqi111jln Guljm-:lp U/Ol 'b1urfj'I/JurnG 'uqiftm1mL 

-1uF tjfimt, •J q 'l d' '1m J m I' J m :r 1f m J 1 u m m J m lrt 'f1 
· tumq:, B1p7Uhurf;1JmljqB 

~~mumil 1ypurm6~m ~ LuJm7 iJL-,uF ~ininu ''rl (nursGm~Jqbur , , ,I . , I . • , • 0 , I 0 

06t 
·u:r ill11hu'J"IImnj mJlriurnmJmmm lfmLmmbmtu ·qmumlnllmiJJ 

:G1F 
-mlf1bufiqp -~m]rrpub'lil Jmpm:, 1Jqf1,d'Jqflpm1JI!fmiJ {lmpGm'J.qh 

-:upu:,l '!,mnjnmmmmmpm~ p1upJqJJmm 1{7 i/Ju ']rubufiql' '!.Fm 

'!9 p1upJm]r p1uimbmmq( :]ru1'1:rmln lnuJ!: J'luili/'!,LmJ '!.lJimJl 

;nu-J.~6+!l9 lJ f7ui1Gmf1'1.il tjmph1iicj;IjJmfjqG iJqiftm7m7J-,uF 
']rul'{fJu-bmmbo J'1ub7Ucj;ljJm'JqG I/lfmvq lnuJ "!Jmqm-g J'lUdqtfr 

-m7mL-,uF '1q p1uluJu · lqr 1Jq'!,d'Jufr -fJm]rlfJmfi'Jq 'Jmr 

_Gmtj![huru:r in/tim 7J fmpGmmn GlfG'JmJ'!. 7J I/Jqn 'ljflmiJ 

rm]rGm'Jqh!Up·u:, il'J_7uFfl-,ulfm'!.1uJmhr ljL-,uF mlrtm '1/Jqfj 

-lilfb'!.-b Jd',utf7 ljl'l]rm 'lq p7u]r·'1,.mpmJ i/J'I'f~'I{UtjbmLluF 'Tmri 

-mpmp '!,mpBmiJqbupJI:, Ju 4'Jmif :6~Jqn T( :~>m\mL JUf 

6~d:mq qm"{t6mljqbupug J!{'JJJqtlpm'Jdmtt •lllqn 'l<; 'h 
til f'lUGuJG. 1J/r n:1mL1UF '1. ~ B 

, '% 'j '!,fJ1uFf11ulrm'11uJmlrt if1nuf il-x LqmJu 

'Bg6'9=X 

·runm!Jmd 
1mf7Jmq:, '!II p1uplm:, i/'!.-,uFfi-,ulfmtjluJmlrt 
ljL-,.uF umq:, G-.,.u1q]rlm:, ilp'1uG1uG t/rjtm7mL 

-1uf! :6'11' t/fimlf Ju 7'!.1 ']ru7J'{' f1,Fm '!.9 p7uluJu 

iltpuf£1-,u'Tm'JlUJmlrt JjL111f 1fmq::,1UIJF'(} zmJijlrzn 

11jpmub1lp l 7J Jqn .pmpGmJnuq '!,!{ )'1ufJ.Gm7 

-qpm ]r,umqlrtljln Gu'!.m-lp u, 'Ol mlrtm '1ufltf -II \: 
'jm'TmJI'ff 'J,q f1Uf1,81 6qJ7 ljLj1mlmL1uF ljflmt, 

tmljmlmvm J-,uLjJJLjJ 1bnqlrtJu 

']ru1qtj.Luff7 'pu1q1Jummmu pmbqm ,9-!l p·up 

-n mntjbfJ,m:, iln-,ufp GI/IJmpmJ 11' f11u'!,umnj 

'JlUl lp O!l 'J'I J'1UIJGml·q]r'(} tl'll' lj"mpmd 

Ju7 JpmFfi1uLuJmm lp OOt-0.5'1 f17'!'!.G7 7J 

Jqn b 1, '!,q· ,P1uvlt, :pmJqqtmlmlnur ~elmft 
:]r.u-6 1q-l] mmlrtmp 

-bmd ~ Ju]rmlfJ:m:, p111d'ln'11J nfm Utjluf£1111-fl 

· -qp 1'T4'11uFn ljL1rur; :J111l lp g'L, '!.9 p1u1Jffin1q]rm tjqJmnjutfr 

-utfr lj-lp g 1f Uqf'! b !/'6 1Fm •b g qfl lu '1'1 pwuliJ lqp Jjrjtm7 

~~~1«F mlnm ·~ JrJmJ B1~o;~Qr il1'ur~..,u1FmL1UF yuyn yd~ 



. . 
Pn'l~l mwpphp,j_n~:J ~ Lpwtn~, np S Cf ~wfl&wu!pwlj,j, UfW'l.*

UfW'I.UI~[! ~znn~:J bL nz. fl£ ftwpp J"L'lwz.wtf.p J£t, wJl ubpp 
JifL'I.wz.wq,n~:J 1 8n~:'lwz.wq,jr gn'tgn~:Jp JUtttfiJwJp wl~Jfrtw-

} . .. 
~wLnpbL npnzn~:J bfl J"L'I./r 'fi/Uipn~:Lw~ntfiJnLL[! ~wfiLwuhpw-
J/rL UfW'I.UfW'I.w~fr Jbp_ mir~nuLbpiu[t 

flNl-RNfflUIJUt btl_ S,)l~fl\JU.-.f.lNfNliiU.'b 
lllP08bU\.bPI! '-IU.P.\,U.(a-,.tJ.USfl\, btl. 'l-JlbSJl'-1 

lffa'bP-Rtbrte USU.BifU.t d-U.lfU.tU.lt 

l.:,wflilwflflqwJfrL JtlhppLhpfr wpurw'11'nt.JiiJ~J.,- rlwJ~'flw~ 
f!L!wsn'l. -\frJ'hw~wL "ll'"Shuflhpfl hfl ~wflllwzw.pwpfr JuJn

vn~:Jf h ~wflfr ~w'lhft1Jfr ~nwqnL£1fi:Jft Uflwgw~ "11'"9huLhp[!; 

uphbpb'lfrue, _4mflfr u"ffr",w~n~;.8L/,f'p UihU[IIInfllii811Lj[! It UIJ£fl 

~n'I.Jiiw~Jr U[pnghuHp h£ It llftwmqnd 111.1 wnJMU/rfl Jflhp.p
Lhpfr Ulf'UIUI 'ff'IJLP JWfJ rJwJ wflw~1 

tuufiiLwzw.pwpf! JJni.u wdJuwtplpft 1ulwll '1.91411~ .pwf11u .. · 
JtntfiJwJp tUpqfr~ t U[Wf'DLflwtn~:J It ~hLtp.wLfr opq111lifr'lJnLJ 

4111f'n'll; oq~:nwqnp~qbl npU[hu tLhr'lfrwJfr W'lPJ"Lf' WJh wq!.lf'" 

U[Wf''l J/twgntf1Jnt1JUrrfr 111pn-\qhlnl. Jwjwltsu~t IMJuUittrhp/r 

luJ~U(/ru/r tnpn-\ntJ[!, npe tnb'lfr t -,tflh'Ln[J _4hfl'lwf1Jr Of''l"'l~ 
fiJrquLhpn~:J PP'iwr)fl/r Jwuf,ubntfiJ'uJp, 4n~'i,u! t zliz.w- . 

nn~:fiJntL ( w~l'"ll G.J,'li!"LJ ), fu~ wn111L1 ppqm~Lfr JwuLw~-

91Hfi1Jwfl' JuJnpn~:J (wLwtt'"P G.6'li!"LJ}, Mwp~h, z./r ~iUph£/r . 
G.h'l.pJwfl "'1'1 bp~nL mbu111~fl£p2 Ju/ruur uw-\Jwflllltwurlit- /rpw-

p/rgt . . 
llwflfr Jhp_ ~wL JHrnopqwflpqJUp, npnfla/rs -\frJ!Jw~wL 

J,zwflw~ntfiJnl:fl · n~:flhfl ~Uiflilwflfl'i.t~~J/rL pw4urhf1frwUppt '~>e

pwfl.p Jrphflg ~bLuw'f"l'~n~:fthntfiJwL -\wJUip wHpwrlbzur t&bp- . 
qfrwL uurU/fln~:J hL ftwflllwzw:pmpfr fuJnpJw_fl -\hurklllflpn·'/.t 

\~2 

·. __ 

UnLJL J.lwq h1 'bbrz.pn,J ~wpLwzw.pwpp L. ~wfJ"uwJJ.'h '1/'nJ

"ubpp, Ufi'~Uffrn"uwfdfdqwJJ."u, qwpwq.wppqwjp"u L. WJL pwqmh

pfrw"ubp[!t 
uh pqw J" lJ u u1 wrqtf_h £ ~ J'fr l wr.p !pbpJh "umbbpfr J wu"u w q-

9 n,p1wJp f!liPwsntz nbwl[sfrw"ubpfr ttitPJnLL[!t LwJwnnUI 
qbpu1nq .p"u"uwp~h"u.p L[wp1,wzu..pwpfr urpn'\JwL tqpnshul!: 

~w/1mwqw !phpJ'h"umfr JwuLwqsnLPJwJp p"ufdwgnq L[w{J-

"uwflpqwjfrll juJnpJ~'h wnwy_fr"u umw'lfrwL l[utfJ"uwzwpwpfr 

(Lwlfmnqw) <fr'lP"LPtzh !;. 

· C12H~20 11 +. H20 = CaH120o + CflH120s 
J.wllwn'l;" ~u .n•~"'l"' ~"'l"'~"'"'l"' 

Uurw9qwJ .t;hpunqLhrf!, Hf1wrlf4_btnl/_ Jfr lwf1.p !pbpJh"u

mwmfrq q,njuwpl[n,J"ubpfr, qbf'P.fr"u' .t:wlqnq wnwttus"un~:J h"u 2 

J "l bl[nLL Uf frpn fuwq nqw PJdnu 
fTJ /t ft n ju w '1. n '1. wp[JqJ. f n fu wp qJ w "u hpqp n (I '1- uur w '1/tw "u 

fuJnpJwfJ ft.. zhlwnntflj_wli JwJw"uwq r!'ilfJwlind !; mwpphp 

J.lt.nt{_: lfwllpthhpfr J"',Pwpwuuntp mhuwq{! wnwl ~ phpt1LJ 

juJnrJwL 1ntpw-\wmm4 p"uraJfd, Lpw"us Jntpwt:wmndt "ujn·tfJL 

pft UJITWfW9nLJnqt 

. '4wfi1"uw{Jfdqwjpu fuJnpJ'wfl JwJwf,w~ Uffrpnfu'wqnqwflflnt"u 

L w l[m n'1H P'1Pw qw !pbpJ bf, mp J w u'h w~sn,p J wJ p q hpw q wL q.

"u[!qntJ ~ JftLlL. qw{J"uwpfdqfr. 

CH3 CH3 · I . I 
C = ·o + 2H -C:H-OH 
I I 

COH COOH 
tiJfornJuw•I"
'lw flfl ~~ L 

, llwfJ'bwfJfJnL 

Lh.punqfr Jnlblfntlf! f[wJd"uwJdJdqwJpfl fuJnpJw"u Jw.JwLwy 

q,nfuqn,J t .t;bmiLJtul l[hJlU[· 

CsH120o- 2CJH403+4H, 
~lr~un'l"' IIJftrnfo•wqn

'l"'fJfJn'-

663--13 

2CaH40 3+4H --.2C3H60a. 
't.,p.-,...,ppnL 
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lJw[Jfr ?Jindf.tbpp ~wpnLgwfl . UUfppmwJfr'b fuJnpJw'b JwJw

'bw~ utf1pnfuw'lnt[LU{J{JnL'il ~~ppopufrlwqw !flhpJb'binfr wq~h-
gn•JIJwJp C.b'lpqnLJ ~· . 

CH 3 0 
I II : 

C=0-7 C02 t CH 3-C 
1- . I 

COOH H 
tfJppro/•"'"1"-
~UifJfJnL 

.P.wswft.inl.:_ 

'lHf't 

#wgwfuwl'1Hfr~f!1 qbpw~w'bq.'bqblnq, qbpwNnLJ ~ ~flh
u"'u( fr p UJ fr , 

0 
il 

CH3-C +2H-+ CHJ-CH20H 
I 

H 

1J.JuUffrunq, ~bpunqfr Jntb~nLLf! UUffrpmwJfr'il fuJnpJw'b dw

J w'b w~ wn.wp_wu'ilui.J ~ 2 J ntbftnLL f.Pfrl UUf frpm b: 2 J ntbftnLl 

wflfuwfJ{Jni. qwq. 

C6H12r,6 -+2C3H40 3+4H, · 2C3fj 40 3+2H-2C2H50H+2C02 

U nq n pw pll,l p ~ w(J'b wzwpw pfr. fuJ npJ wfl ~ frJ'b w ft w 'iJ Uf p ng b u

'bhp{r ~b0 Jpwufr'iJ [!'b{Jw'il.nLJ b'b 'bwl. ~n'lJ'bwftfr U[pngbu'bbp, 

npn'bg . ~burl.w'bpnq hppbJ'iJ wnwp_w'bmJ b'b wpwwqpnLfJJw'it 

~wJwp · nl gwLfrrotfr 'iiJnLpbp ( y'b'ln'l {JfJnLftli'p [, w~l'b ): 'tJ_Jw'iJ 

hpL.mJfJflhpfrg funwwtfrhtnL 'bUfwmwftnq, qnpflwpw'il'bbpnLJ 

.~wfll! Jw~wp~nLJ bft pw~wbpfrw'bbpfr JwpnLp ~nL[LnnLpwH
pn.f, npnftg C.frl~ p'il:r,pnL{JJnL'il[! pwpdpnpw~ ~wfJ'bwfJfJqwJfr'il · 

- J{Jbpp'bbpfr umws_Jw'b ~frJ~wqw'b UfWJJw'b'b ~~ 

Pwp'l ' L. pwq_Jwqw'b tfrnfuwpqnLJ'ilbpfr ~ ~'b{Jwp~qnLJ ~w{J

'bwzwpwpf! w'lfrPwJfr'il gnLUffr~Hpfr fuJpfr pw~wbpfrw'bbpfr t;w_ 

pnL!Jwfl fuJnpJw'b 'lhUf.f!nLJ (Bact. col, Bac.t. aerogenes): 
luJnpnLII[! f!bfJw'bnLJ ~ ~fJh -'u:Uffrpwfr, · pwgwfuwfi{Jqfr- L. ~wfl-
1rwp(Jqfr, witfuw{JfJnL q.wqfr L. p_pwfl'ilp wnwp_wgndnq : ll.JqUffrufr 
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bJnpJw'b JwJwLw4 umwgqwJ q.wqhpf! 4nLmw41_htnif., opfo

'bw~, UfW'bpfr qw'bq.qwflp Jbp_ , wnwp_ h'b pbp nLJ 'bpw nLnl nLJ, 

L. qwmwg'ilnLJ {JflnL ~w{J'bu.JJ{Jhp.f!'bbpfr ~n'bufr uwb'bgfrw'bt 

9-nLJwpwJfr'il J.L.nq wJ~ nbw~ofrut'bbp[! ~wpblfr t wpu11 

~WJLnbf WJUUfbU , 

C12H22011+H20-~2C6 f--1 1206 
{"'~"'"'l "' ~ lqn.nq~•ltr 

2C6H120d-H 20-rC2H 50H+CH3COOH+ 2C3H60 3+ 
~J,W"''f'bl.p t-fJfol uulfp.n oflousutft.ou- lliufl'bwflflro L 

flfJnL 

ffp zwpp pw~wbpfrw'iJbp -$.b'l.f-nLJ b'iJ ~UifJ'flwzwpJJJ(I(! 1 WnW

p_wg'flb[nq wpnJwwfr¥ 'iiJnL{Jhp, npn'ilp ~w{J'bwJ(Jbpp'ilbpfr 'b 

inW[pu b'iJ rLf'W~W~nL~ ~nUJ 1 opp'flw~ 1 'ffrwgbmfrlf! t lfW WttW

p_w'iJnLJ ~ ~w{J'bwzw.f!,wpfrg pwf''l nbwf[sfrw Hpfr ~bwl.w'b.f!_nq 
L. ~'btupwqnp ~~ ~frwpn'bwfJ{Jqfr Jwu'bw~gnLfJJwJp , htt~nL J n 

l b~ nLL pw 9 w fu w l 'IH frrl-fr q hp w/1 :.u'b q.'b n LJ mL. 

CH3 CHj 
I -2H I 

2C=0--C=0 
I I 

H c-o 
I 
CH3 

oflws"'[""'l'lHf'l- '1-t"'s""'ft 

lJw{J'bw1wpwpp pwp'f fuJnpJwft ~bmlt..w'bpnq ~wf'n'l t 
w',_wp_w'bwl ~frurpnftw{J{Jnu . . 

lJwfJ'bwfJ{JqwJfr'il fuJnpnLJ[! u~uqnLJ ~ ~w[Jfo Jbp_, ~b'bg. np 

~pw Jbp_ bpl.w'b b'b qwlfru ~wfJ'bwfJfJqw~Jr ft pwftmbpfow'bbp t 

UwftwJ'il npnz JwJwftwf[, pw'bfr 'Ibn pw~mbpfrw'bbpfr pw'bw~l! 

~w{Jfo Jbp_ ~wJbJwmwpwp JbJ 1L ftwJ 'fpui'ilp q.w'bqn ,J b'iJ 

nl wqwfrq tf_frb.w~nLJ_( pwqmhpfoofr'lwJfr'il L. fr'bqnLpwgJrnft tfria

lbf' ) , qw{Jfr {J{JqnL{JJnL'il[! lP pwpdpwftnLJ: flwqmbpfrw'bbp[! 

pwqJwftwlnLg ~bmn, qw{Jfr {J{JqntfJJnLft[! w p w q pwpdpwftnLJ ~~ 

9-npflftwqwbnLJ hpphJ'b ·~wpqwqnp ~ pJwftwl nl J p w J'il 

19.? 



L6[ 

ilni/'171n!'uiJ IJ,qfmmmtj;hut/;mJI1Ui/G1miJm'Ji/qbm~ ~lfl' i/t/ml] tlmlql] 
1mF7Jm'1:, 1'1tlmmSmd ~ 41qtlmlf ilf}i1u7Jtlq Mm Sifmql]mnqm 

ljfnu/l'lfil bifulul] tlqp ~ f1UIJ,Gm~mvm ']wrrr qil{>mpmn'! '!· 
Jl1upmm"l'lm "'1. JJ'1u'{GTml] ~ f'1UIJGJul] iliJ'{qbmlj tiltlqttiJif'JnmJI 

J/nil'lllnl'uiJ 'llfFmmmrJ;nutj;mJ11uifG1miJm'JtJqbmiJ '/ f1ufmi/Fmif 

ilJmifmlmtJtfmlf {>mSm~mvm Bt/1'1uJu!'nJ tt1Fmpflflmtt£lm1J. 

· ~JN.lHr1lN.II'b'filJI-t '-1'\'-IQI:i'fitt 

09£ 
•Jmilm/m,~eJm~ h 60l.'O=LH'O·ltf: 

~ lr{f'l'lm!fmln JmJ•m:r 'JmriJmurn -!Ju 
1
>uefefm'lefm'T h ,t,t-l.'O= 600'0"£fJ ~ 1.'18 

-mlmunr •Jmilm'lur'I'J 'pu-l,0cs.= u-OOl C, lqGmlqpm il'l•uTf'l•uJ.ef-d 

~lnJ'l'T 1mT71'n'l:r ~ pupplm!f il'Tm'lmif 

-!JmflmZ fmpfmilfmil mlnm 'loOOI 'I 1nuphm'T j/tpufe}tupe}ef 1e/m'T 'f{/q 

1.10001 lq'J. 

·7ub'lj}' ~ 17vJm'T pu'folm!Y 'l111r .iJ'JwFtf.'u.peJtf IJm'TmiJdh'Tn 1dm'T ·rJm-11 

liJ<pufeJ7Uf'{J' -tJ'{'J'J_m·f-!mnm 'J.mfeJ7Ufdd tfefm'T rJmef 

17'lm!Y GtfrpufeJ,uf1J' ft11Jtl'J. 'lmfeJtupfief " llll'lfmJ!f'lm 'ill'lfJUJmlnmrhmrl 

]<u-600'0 JJ'I'l'lmy'fmnm 'lmf[JlupeJeJ 'lmiln/m'J. mlnm 'iJptu6ml'{pm C'lmJ'l qeJ 
7u 'I •iJJ'l'l'lmytf"'nm 'lmTeftu]refpf •ftJmfJ 'l'l r•upliJ r•ufJm'ltfJa 1(!/q 

09£' -x 
:b ap..•o-o<:wo·c,t£ 

:oc:;!I'O-X 
09£-Ztf: 

•Jmitmlm.'ltfmlt '/'T"!'lmil lmT'I"''I'J ~ r•upl'Jm:,mln Jmrm:, 'lmrllmlmum 

qJu ''ilrddm'lefmf] h OSt-'0 = 600'0'0S :, fi'"'lmn/nmonmlnmrm:, J-loOS 
<l'fJrFmilfmil :, Jmilml 

. ·m'lefm? 'lwmiiJy :pu·lo'OS ~ l'{Gml'fpm iJ'l'uTd•upefd 'fflmr, :?m'ltfJo 

tl'lpFmdi,;il '! 
IJm'lmd ljnifln7'l1 ifumdmlmiJflmiJ qej '7q]tlm:, ~ 11qJml] t/y.m 
'lmf£17u]teJeJ ljflmll mnil f1uillnqu 'Jml'tluf'nJ IJ,IjfmpfifimlJfim'l 

600'0 __..,__ 
u/-.lo~?' 9t 

I0t>'O 

l J11U'Jmn/nmmmlnmJim:, IJ1ueJeJ~IJelmiJ :b lZr'O fJmdm"'fmq( 

96[ 

:b 600'0 = 

·mJ]t 1-oooJ "'I 1-o1 'l'l !'1u1Jmpmd ilvt/llJ 'l1Fm1 
-1ul]qlul' ljpfleJm1£lmlf dJq ''/f'1UpBmmn JJu ''lt/htlu'Jmd IJ,Fm 

~ tlmnmpm:, i/Ju 'IJmiJmif 'lnt/ln~Fm 't/]leJeJmrt,eJmiJ '! Jl•ulfmiJ 

-1utlmln J-lp 1 4f'IF1uf1u1 'IJ I'O ''l4flF1uf1u1lp l 1rdd 'IJ l'O '! 
JI1UIJmnJnmmmlnml'm:, 'l-.1 ol tpu.JqiJ'Jmy-'fmnm ljtlqiJ,tluF.g lqm 

-fm:,mmJm 'I ljlqJmlf iiiJmiJmif ljpfiflmiJflmlf fmSm~mv'fl 

nueJfl 

-m'lf!miJ h r'O ,f'1Uillnqu 'Jmi'IJdm]tlm:, fm]tBqbJmln .l'mlf 

miJi/mt;i/miJ b 1 (;t>''O 

x :_ t'o 
ogr-ttE 

(;J1f: 

·fo · 098 
X 

\ 

·if'lmiJ,mmn'T lfmiJml'mf IJ,ml'lftlmplm:, 1n41nhfm mlnm 'tlmilml 

-mtJflmlt :b r'O .f 1qpFmdimil 6'11' ljefml] qefq •Jmdm"'fmq( 

09f: 91 Z~£ 

£09Bc::>r = O"H + 110uH~':) 

•(ilJ1ul l1u1Jqlul' If'! I' 1uliiJmlJ 

-nmr fJ1Fm4BIJmqv pu1qf!vm7 1/plm:,) 7u£lflmiJ£lmiJ nmrmvllf 
I 'I rnulJBmlmunt, i/Jmilmlm'Ifimlf nmjrmvliJ l Ju 11q~J,1Uh1Jil 

~ ljlqtlmiJ 11mnJn f'1J' SIJ,mum Jmrm:, 1tlqlJIJmmmln'l fl.miJmiJ 

-ftlub ']JUniflnni'fl •( 06 '! 'Jvrfllt IJ1fmhulf'11ul' 1r£1i!lmiJfimiJ) 

1uefflm'IfimiJ nmrmuUj 09C ~ p1u'JSmlmum ( 8l iluifllt 'L1Fm1 

-7u1Jq1ul') Jq'JIJ1'Jnml' 1J~ pu1qiJ,Bm1r JrmF£17UtlqJmJm~ tp/f 

-mvll] (v1liJ 1J4Fm17u1Jq1ul') JJmifmlmf1.£1mlf nml'muliJ zn: 
tQ9H£::>t = o~H + 110~~H~1J . 
'1u£lfi",''Ie/m1J 11u1Jq1ul' p '/ J'"''ISmlmvm 1'1ui/ 

· ·In qft,IJm I'J upnJ '11 F m peJfi m'!!!l m If ill1u IJ'!l u !' 1Jmilmlm 'Jfi m lj 

tilfJmy.ljmnm IJ,mlfi1u]tfid •fdtlq£11' lqlutlu ~ !'1u]tl1J,m~. 
-min •iiiJm'lmil t/tlmilml fm]t:,utlm ]tu1m1Jml't/ 'f'1Utlqdlnqh• 11iJ 

tJJ17u:,utlm 1Jmilmlm~eJmiJ pufJ!flJ1U ljLqtn '! )ulf1m7 ?lJif q£1 

'qim "'lm'! 7fm 'iliJ1ulf'I7Ufdef 'lefmlt 1'1uy.m 1 "!fln7'J1 qf'l ''!Fm 



'l'n_'Ll[nLJ t Jbd · JlJiuUIJp 50-fro .JfrLz.IL 200 &.t.fl urplJIJlJiq~fr 

.. JU1LpU1qft.tJL Jfrsh[Hpfr dlutqt bpU1L9 j!UI'Lwlfl! 1 Ul ~wfJfr Jbf 

fJUiqJntJ t 3.J012_fr9 JfrLz.IL 6.10121 

l:tUifJf! fJfJ.f_htfru pwptlpwLntJ t LplJI fJ/11/_ntfJJnt'L[!, rtblJI~-
9PwL t{lnt{lnfuqntJ t IL Lpw .t;bur Jhqurb'l tf.nfuz/.ntJ h'L hulL 

Jfrsh[Lhpft JwuLMLbpfr ..Jth~mpwqlJI'L LP9/lbf'l!' l:tlJiqbfrLfr 

Jwu'Lfrqltbpfo JwqbpL.n•JfJfr'L qur'Ll[nrz U(nurh'Lafrwll! t{lnppfu~ 
LntJ t, IL .t;b'lnt!Jfr Jhf. . 'LpUILs ·lJIL[!L'I.t;lJiur llJif'JJwL 'lhUf~ 

pniJ Ufw!JwuntJ ~ pwfuJw'L 'L~wurJwJp brzwu .t;wqwq'l.hsin

fJJntLf!t r./,hptUIUJhu, qwflfo Jht bf[LUU f.(IUIU'LUIJpL frn'L'Lbpp ~n'L~. 

ah'LurpwafrlJI'L pwptlpwLntJ t Jfr'Lz.IL qwqbfr'Lfr Jrqn~thfJUJpwqw'L 

. !Jhutf! (pH 4,6 )• . 

IJ./'1 UfwJJUI'iJLhpntJ qwqbfrLfr. Jwq.hpb.ntJflfrL qmL.fn'l 'ff'LU-

qw'L IL pwawu~~lJih LPB/lbf'f' pU1LlJiqf!. .t;lJI.f_wuwrrt[ntJ hL, 

n~fr .t;btnb.w'Lpnl[ uUffrutwqnts/r Jwu'LfrqLh,pf! 'flJirtf.mtJ b'L 

~Lh!Jtn f'lJil_bq npt l.fw 'lbfr'L I• J lU u'L fr!J 'Lb rfr JnLf'LUPUf 'Luntp w 1'1-

- llffr·ufr f!lJifurnJI! .t;_r.il'Lqhs'Lnul t . LUJ'f Jwu'LJdi'Lhpfr wlfphq.w9 _ 

Jw'Ll! ( JfrwaJw'Lf!): U.Jullffrunt[, J!!!uufti(Ubfrfr fuitznpwa·nLf{f! 

npnzqntJ t pwjuJw'L .t;lJI&wfuntfJJwJp, npJ! lf,J.fuwl[npw~ · 

Ufhu qwfu.f_wu I; thpJwumfd.w'Lfos IL qwqbfrLfr Jmu'Lfrqflhp/t 

q nfl sb'Ltn f'LU 9 pLU Jfr9t 

l:twfJfr .t;lJI'L'1fruur fln'l£tfwu J~Jw'Lwq LUttlJitw'LntJ bL fJUI~ 
'[ b fr£ fr flbl b [I J LU Jfl nL.t; /, U1 fL !JLU£9' u 'u, LU 9q ntJ I; J LU" ~ f' 'f~ lJIJ. p 1 

bfJk qwfJ'LwfJ{J:/}1 wtttut.w9Jw'Lf! Jwu'Lwlfsn'l [!Uiqurhpfrw"Lhp[! 

, '1lJI'lbf' th'L UlpLnLUf].pntJ, Jwqwp'f~wO.pf! utrrlJisz/.ntJ I; .t;wpfJ, 

'Lntpp tlb.nl[t l:twfJ'LwfJfJ.fwJfr'L pU1qurbpfrw'Lhpfr Jwpntp qnt[~ 
tnntpw'Lhpfr qhf[tnnlftJw'L JwJw'Lwq wntuttu'LntJ h'L lftuqbp, 

J w q w f''l.fwu PI! 'fLU n'L n tJ t n l. wJ n tp 1 fr uq Uf pnur b n tfr~ fr4 !php~ · 

Jb'LtnLhp wLf.LULnn'l J/rl(pn!p[npurJfr urnqwJnLfJJwL 'lhUJpntJ, 

uUffruiwqntsLhf'l! JuruurJp tntuz/.ntJ hL: l:turqhfr'L{t JuruLfrqLh

pft w'fpbquraJwf.J lf'lw'LntJ qurfJ/t fuw;,'LntJf! L11flJIIiurntJ I; 
Jurqurp'ftfwupfr tf.nfuwpbL !Jurczbfr'Lfr tf.wfJfrt'Lhpfo wni.up_w0 _ 

JwL~1 

If lU" lU f''l.f LU upfr !pfr rzlr" urqw u .t; ur Ln" ntfJ J nt,Hhpf! . . qui fu4_ wJ 

bL thpJ,.;;uutfr&urLfrs• ~nurqntttual{urJ JwuLM'i.ibpfr [!urLur~fry b. 

1 1 'j,J=10-3 J~: 
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· qwfJft qwqJ~91 flwptlp fhpJwu/.n{tGw'L/! L. fJfJt[ntfJJn<Lf! LUfwu

LntnJ b'iJ urqbzfr urJntp J.ur~urf''fzlUI~pf u'urwaJwflf!t Sq_JUf[ 

llfWJJUI'LLbpfr .t;urJurp OllfurfrJwl .t;urL'Ifruwan'l thpJurutnfrGur1tfr 

pwptlpursn<Jf! Jurlfurrr'l.furJpfr Jh2 wn.uJ1ur9 LntJ 1; Jfr LUJ[ hph- · 

qntJfJ- 'Lpur ufrLbphq.fru: · · . 

Ufr1tbphqfrul! zfob.nt~/t . urLf.UiLnntJnt[ Jur~LUp'fl[ur~pfr fu:nw~ 
gntJL f ~h'burpn'LurantJ, . lfwqur.piJlqw~.pfr.o zfr&nt~fr urLtur· 

UtrntJf! nt gwft.!Jurlfr bph.nt1p ~ .t;wJwpqntJ w 1!iU(fruft . Jfilhpp

Lhp UI/'LnlJI'ff'blfru, fr'LtUffrufrp b1t ufpnuutn~t[wzur'L, ~h!pfrpf!t 
f!'iJ'I.t;ur~wnw~L, znn Utnurftwtfru UfWJJur'Lftbp .H utnbf[O.nul 

urnwturgl[uut Jur~wp'f.fwJpfr ntclh'lurs.f_uri ufrLhpbqfrufr .t;w~ 

·fwp, WJU{tLpL zfo&nt~/t w.fhtsnt~/ro LUJh wqwmhtnL LU(urtnur~ . 
~nl[: UfrLbphqfrul! ntclh'lursLhtnL .t;urJwp Jw~urptp/_uru/2{! Jb" 

JuwL{t~w~w'il JurLpuraJwf.J · hL bltfJurp~ntJ, purpapwgLnLJ h'L 

flfJqn<fJJnL'lif! fL f.hpJwuurfrGwL/! 1 . . . 

· l:turfJl! fJfJ.fhtfru tf.nfuqtnJ t nl. JfrurJ'L ~urqhfrLI! , WJL Lwb. 

~wfJfr JJntu purf[LU'ff'frl .Jwuhpp, <:wtn~urUfhu ftpw .t;w&pliiJfrL 

• ~UfqJ[!t l:turfJfr fJfJl[ntfJJw'L pwptlpuran;_.rf!, qwqhfr'ilfr ur'Lttutn

Jw'L IL tntuhtfr ~wfJLw-fJ~LB/tntJwq~L w'lfr wnwtwaJwf.J .t;btn 

JjtwupL, Ullliut I; pb~nLJ Lwb. w[pn.LJfr'Lfr b. q[npnttfrLfr ~LUJnL
'LntfJJwL fu·urfuu'",;J, npnL12 fJfJnt fwfJI! LnlJijlLUSLbtfru .t;bzmnt~ 
fJJ'!dp wfltwurt[nuf bL: frfJt[btfru ntclh'l l.wtf.nl[ fuurfutnqntJ t 
JfJhppfr !f>frqpqur~wL <:wifwubnntfJJnLL[!, <:wut~wUfbu JnLf[W

JfrL tnbuwqhutfrs: llfrwJ'L .t;;,Jnq.h'LwgntJL -~ qhpwaftntJ WJ'f 

fJbpn_LfJJnLbf!t , 

Jii>I"'OJl lJU.Jito),llO'ta-bP.V\,bPfl USllBifll\, d-lllfllhlllJ 
~\,~llBO, ~Pfl8bU\,bP~ 

Pntnl' fJfJttL qwfJ.LwJfJhppLhpf! llfLUJJwLw~w'Lnph'L ~wp£
lf ~ pwclwftbl bp~"• fuJpfr' J{JbppLhp, npnfts utnlJiaJwft ci~
Jwflw~ .t;frJ1tw~wL~LJ f!LfJlJiftntJ t ~wfJ'LUifJfJ.furJfr'il fuJnpntJf! 

IL JflbnLhp, n!'nftp umwgt[ntJ bu fuwnft fuJnpJwft (!JwfJLw

fJfJl[w Jfrft IL UUfppmw JfrL) .t; hurb.wLpnt/_1 U.nwtfoL fui/ fi/i Jflhl'f!-

. 'LbppfJ bfJ 11fLUU1~wLntJ llff'IIUtnn~qwzLhp[! 1 fl.fl.f_wu#rpp, znnf!, 

,hf'!JI'"f''f fuJp/t'L' ftb!pfrpf!, ~ntJfruf!t . 
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(1 frwtbf'fr q bL uui q.npJ-n cU h nL[l JhLhf! t U w ~w jL q wfl'uw {JfJq w J pfl 

pwqmhpfrwtbpfr 111hiJwlffrs qwfu,l_wJ- ~w{JLwzwi!"PP pwj~ 
pwjilw'ii uwt:ilwLI! qwpnrz t wt/.htfrL tfLh£1 U.jull(hu, f'"L£'f.LII

pwqwL onwtfr¥1! lfwPfr ilbt LUriiJJp_ws'i.intil t JfLl.U. 3 % qwp .. 
Lw {J{Jnu . . 

~i.J!fJI!. . qw{JLw{JfJt/.wjpb pwqinhpfrwLbpfr iltupitL(1 l[hL[Li1hL

pwLbpnt/. ilwqwp'Jblfu, hpp wt/_htwB~hLil bL flwu '1-findLhp 

(1wpw~wJfr'i.J Uf(fituinnqt/_wzw, wsf'l-n!f>fttfrL), bpiJJ Jh2 qw(fttrz 

l 'wnwtwLwl /!Pl. pwhw!tf- uu[ftput, "PI! uwqwj~ (wqwft wtz ~ 

'l-bsmfJJnLfl lf nLLhflnLJ J{Jhp,pfr npwqfr t/_pw, .pwtfr np '1-f'"J~ 

Lbpfr qwp'fw9nLilf! '1-w'ii'lwrzbst/.nLJ t ufprltJinnqqwzwJf' fJf!f1~ 
i/_nL{JjwL wpwq. pwpJ.pwsilwL ':butuwkpnt/.: 

U~~111-n~~L~ii u wg~I'J-n.'l>rLwJrG 4VJ~ 

U.sf'l-n!f>btfLp u wsf'l-n!f>frLwJfrU qw{Jp UJWihpwumnul bL 
Ufwu~bpfczwsqwJ- qw{Jfg. · qh(lfpl,u Jwf(wp'l-nLJ bL wgp?tt- . 

!f>frlwJfrL gnw{frqfr ilwpnL(I.l[nL£Lnflt(IWLh(ln{ wgf'l-n!/.>fLfrLfr ilhf 

wqblw!JLhtmL qw(JLw[J[J{wJfrL ull7(1hll(mriftnq u qb!ffrf'wjfrL 

Jwqwp'f{wJ-p, fruq LU_Bfr'l-n!f>frLwJfL ~ ·w@fr ilbf, qw{JLwjfrL 

'1-f'"JLbpp qnL[Lnllt(IW·Lb{' ( '1-l'wflp l[wf'blfr t l.J'mo~bL}t 

U.gfrrl.n!f>frLfr&fr {J{Jt{nt{JjnLflf! ll(hmp t tfr11fr 75-frg Jf,tllt. 
13(/JT-fr . uw<:JwttbpnLil, wgfr'l-n!ffrLwJfrt f(w{Jfrbf!' 90-

1400'[, U.sfr'l-n!f>frLwJft qw{Jf!, . f'lrlUfbu fliult. wgfr'l-n!f>frtwJfrL 

Uff'"".mnqqwll!, qwpnrz t nLlihLwl {JbfJ.U. <:nunLL qnfJUfrumbb..: 

gfrw, w&11zwt q.wqwwnw1.w!JnLiln{t 

4b!pfrfrl! umwbw[nL t;wJwjt qw{JI! iluif(wp'fnd bL qb!pfrpw~ 

Jfr'L uLqh(lnqt lfwphtft t oq.mwq.npJh£ Lwu ilpq(lnopq.w1lfrczJ

bbpfr JwpnLp qnL£U111L(1UJLh[t 1 uwqwjb Wj'fll(pufr JwqUJ{''ft/.wJ-pf! 
. r-·-, • 

frrhLfrs LhpfJwJwsf'"Lil t qwLwrzwL pwf[mbf'frwLbpfr ':wJw-
UfLU mw ufuwt t;wJ wlfbsnL{JJnLL ( ufril pfr.nq)t 

lfb!pfrpwJfrL ubqh[i[!' 'f[w[Jf qwqbfr1lfr ilwlfwf''l-tf.w~p'ii bh, 
npnflp -'>JnLutf.bL bL 9"LUfpfJw1J_JwL JwtptLbf'fr fJbLbpfr -':bm, 
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rJ., Pttqt[.wbnqfr 'fpliinLilbhpp ':llii/uiJwjU, Wj'] gi1tll(pq141LJwfl 

Jw&p(L 1-{nm t · phmw-..pwqu,hpfrwtbpfrL: 4h!f>frrwJfri, uLqbpft .. 

uUffrmwqnLgwjpb Jwqwp']qwJ-pbhpf! l."l'iugth£nL9 ':bmu riLLh~ 
'fmul bf.r Ulwpphp J.h.bp' q.t,.wAU., tLfrUfriwtllt., wL~wf.rnb lfL"f' 

npnLp qwpJhp {Jb qwczil,l_wJ hb bf.1wp {pw 'fwpuq'wJ ':wmf+

Lbpfr9 (111(. ·28 ): U.J'l- ':win{,f(L h(lf! {w czful 'iiqw uihlfr nmfoqt h ~ 
[inq ilfrw1lnLil bt · ppwp ft. wnwpwgflmJ Jufrin wri':"J.q.wqw'ii , 

qwLq.t/_wJ, h(lf! JH 'lrJ4_wf1n<{Jjwilp q~epb£fr t t.h'ljh£ zw-. . 

pwqgw~wL 1jnLiJI/_wJn 1fozhgLnrz JwLpwfJb£hpfri 

4b!pfrpfr -'>wmfrq1lbpf! l.JU/rbp bL lfnl.t/.n,Lil wJL ulwm-&.wnn.I/_, 

npnt/_-':b111u qw{Jfr ilhf q.mL{hlnq, Lp~Lp JhJ-wgLnLil bL frf'bLg 

lwfbl'l!• qwpJhp wG.nLil bt uLqbpfr. LilwL: PpiuqwLnLil qb!ffrf'f 

uLqbpl! lhL wG.nLil, ~Jl JbJ-wsLnLil bL frf'hL9 Jw{wll!, L(lwLg 

ilbt f(w{Jft qwczbfrLfr f(nLmwf(Jwt -'>wzt/.frbt 4b!f>frf'f' ·uUffmw

ltnLgLbpf!, Jwqwp'ft/.h[nq, frf'bLg ilbf b'iJ LbpwnnLJ qbipfpf' 

Jf,q['n!/>L"f'w'iJ, WJ'f {Jt/_nLil qw{J'iJwffJt/.wJfrL pwqmbf'frw'iJbp Lt. 

'1-l'"Jtb(ll 
.· 4w[J'iJw{1(JI/_wjfrL pwqmhf'frwtbl}f! ':utmfrf[bhf1fr ilhf wnw-

1.wBfl"til b'iJ .lfwiJfiw{J{JnL1 11[1[! JwuwJp f!hqhnLJ t <:wmpqtb(lp 

qWJII.WiJUJuet 1.~urfrfb/ipf! lf11,UIU{UJLnll'l_ qwfJp -':hut z.fit/.h[fUJ 
. qwp&wP,{Jt/.fr wcz'l-hsnLpjwJp L(lwLfrs wLfwutt/_nLil t qiuq.hfrL, 

"f'l! LuutnLil t ':wmff[Lbpfr t/.pwt U.juUffrun4_, f(b.~frf'fr ':'iJfJhpf! 

f[b!pfrpfr · Jfrf({'n!/>l"l'wJf qpnrzLbpL b'iJ, "PI! h(lf(wp Jwilwflwq 

(Jfrtlu 6 wilfru, f111q h(lpbJL (£ mw{tfr), wqmfrt/. t iiLttLil LnLjL-

fuq uLIJfrf[Lh(lf! l"l'w9Lbtfrut 

4b!f>frf'P Jwqw{''l-/r ll(~urf'wumilwt ':wilwp LwJuwmhuL4_wJ

u'iJqhpf! Ltf.wLnLil bt p_pn4_ u wltnLil qw{J{t Jh2,_ npmbtz mbrzft t . 

. ~ nLHL ntil <; w m frq tb {' fr n Lnl_ nLil ( b (Jh o q.m iu q.n {'Jqrail bL l" (lUI 9-

tl_wJ uLqhp) 1 lfwLptLhpf! ..;wmfrf[tbpfrg [!hqLnLil btt . qw{Jfr ' 

ilbtt · 4b!pfrpfr Jfrf(pn!pl~f'wJnt/. ':wpumwsw& WJ'l f(wfJI! f[b!ffrf'fr 
11( w m pw um J w L cfwil wLw q q w {' b Lfr ( o.qm w q.n pJ L £ n (1"1 bu i1 w

qwp'ft lfb!pfrf'fr uLIJbf'fr Ufiu':ll(wLJwL ''lf1"9bun<il, Ll'wts .Jb1. 

q.mhqn'l Jfrqpn!ftnpwfl ilwuwilp uthUfm~LwsLnui ( q~qbfrLf!, 
npfr L;hmuwLpnq · <:H9 f[b!pj..pfr uLqbpfr q~Lq.qwrinLil wlptiL-

. JnqLbpfr -u ll(Ll.'lurnLtbpfr pw'u.;,q[! w~blwLnLil tt 
2(,3 



~tltp •••• 0 ...... 

Sntq . • • • • • . . , . 
U"'f•tnuJ~n<swJpb bjntfJLp 

luJ'I flqntJ L'"JbLP ui'lnmwJf•& 'i.Jn<fJhp , 
l!nfupp 

/.;wfJLwjJf/nL 4 wuL ,. 

"L~ . 28. t1h~~l'~ liwm~l1Ghp: 

12 
4 

75 
40 
6 
3 

4wf1ft Jb2. . ubftwJf't Jwqwp'ff' <:ftJwu 't/_pw · qh!pf'l'P UfWUr

,,wumJwL dwJwflwq f!LfJwsn'l pfrni>fttlftwqwL L. !f>bqfqw-jJp

Jfrwf[wL U[['nghuLhpf! qwJwLntJ bL ~wfhwppqwJfrh h. uUffrl'

mwJftb fuJnpJwb Jh2z 'lwfll! Jwqwp']I/_nLJ ~ U. bpw Jby_ <:w1u,_ 

L[!qnLJ ~ UUfppm h. wd-{uwf1fJnL q.wq 1 · 

flwsfr WJ'I• ftwf1twf1f1tf.wJftL pwftmbpfrwLhpfr b ubqwJftL 

Jwf[wp'ffr JwLptLhpft 4nqJfrg Wbf_tumtf.n'l UfhlljmnLwgLnq 

!pbpJhLmLI.pfl wq'lb!JnLf1JwJp mLqfr t ntbf.LI1LJ UUfpmwqnL~ 

. swJfr.L LJnLf1hpft flmu U[hU[mnLwgnLJ, UJuUfbu, U[hUjt(JnflLbjlft 

UfWpnLLwftnLfJJmLI! qb!pftp/t Jb2 w-G.nLJ L qwfut/_wd- -t:wunL

bwgJwb miLn'[nLfJJnLLfrs' Jbf[opJw f[b!pfrpfr Jbl JfrLlh. 0,035, 

hpqopJw f[wpfi Jbf.' 0,048 h. lmopJw ftwf1fr Jbf. 0,081%t 
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lJb.'f>ftp/t lf['Wq[! f[wp11/_wd- ~ f[wfJ1twf1fJt/_fr L. uUfi'£11nfr [!WLw

qfr <:wpwphpntfJJnL11frg1 

. luJnpJwL f_hpJwumftC.wLI! JfrLzJ'- 30-35°C pwpJ.pwgLh

Lfru, umwgt/_nLJ ~ qwqbftLfr funznjt !fwfJ/t[flhpnt/_ ppnL f[h!pftp, 

np[! {wtlwpJw zJr 'Pf'tf{'nLJ _nufbqwgt/_wJ qwfJLwfJfJt/.~Jfrfl 
fuJnpJwL <:hmL.wL.pnt/_1 .f?hpJwumfd.wLf! nufhq gwd-pwsflhtftu, 

ftwflLwfJfJt/_wjpL fuJnpnLtlf! 'lwL'Iw'lnLJ ~, nulbqwLnLJ ~ uUffrl'

mwJfrL futlnpntJ[! lr qh!pfrpf! J.bn.p ~ phpnLJ wL'fnLp 'll'ndw. 

JfrL nlflflt/_w JfrL <: wJ 1 

lJb!pfrpft Jb£ f[tiJfJLwzwpwpfr qwfJflwfJf1t/_wJfr11 fUJnpntJ[! . 

. ,,fJmbLu/tt/_ ~ eL.fJwLntJ JftwJL uf[qpntJ, WJhnt<:LmL. PfJt/_nLfJJ~L 
. wC.Jt <:hm WJL 'lwhrfW'[nLJ ~ L. •/wfuwppft~/_nttl UUff.pmwJftL 

fuJnpJwJpl · 

'-lh!pftp/t Jhf. f[wfJflw].w[!Wf'p f!WJf!WJt!wL uw<:JwLI! UfWJ

JwLwt/_npt/_wd- ~ wttWf_wgtuJ f[wfJLwfJfJt/_fo f!WLwqnt/_ , npL wfl

t;pwclhzm ~ f[wf1Lwf1f1t/_wJpfl tlfoluropqwLfoqt!Lhpft qnpi}ntLhnL

flJnLflf! {uwflqwph[nL .t:wJwp1 UJ'I uw<:Jwhf! unqnpwpwp lP 

· wflgLn,J f[wf1LwfJf1t/_fo qnLshfrmpwsftwJfo 1% -p91 

9·nJnLf1JnLL ntLhsn'l uurwfl'fwpmp t;wtlwJ.wJL, JwuuwJw

f[wL qnprtw<tntfhw& <:wJwp Lwfuwmhut/_wct f[h!pftp/t Jhf. Ufhm.p 

~ tfrll{t 0,60fo-/ts nl_ wt/_htft uw/tpuiz £/Jwumnp·H 4h!f>ftpft wpmw

'IPn'flJwL qnpd-n'l mbfuflntnrf-ftwJft 'lhUf.pnLJ, UUfppmp UfW['n.L

flwqnLfJ.JnLLf! Lpw Jhf. qqwlftnphL g.wd-p ~ umwgqntJ, tFfrlfrflf! 

0,1%: ll.J'fUfpuft n1. Jhct pwLw4nLfJJwilp UUfppmft qriJwgtlwL 

'lhUf.pntJ wd-fuwf1f1nL qiuqp UfwpnLLwqnLf1JnLL[! LnLJLtqhu wL·

LzwL ~' .pwLJt rrp f!Um UUfppmwJJtL fuJnpJwL nbwftoftwJft, 

UUffpmft JnlhftnL[Lhpfr Pftil! <:wt/_wuwp ~ wd-fuwf1f1nL qwqft 

rlnthknL[Lhpfr f1t/_frLz 

lJ.J{uwf1fJnL qwq[! wq'fnlJ ~ qh!pftp/t <:wJfr L. !pftqMwf[wL 

tf_JtC.wqJt t/_pwt Ud-fuwfJfJnL qwqp UjUI['nLhJuqnLfJJwh fu/tum UfUI

qw u h 9 nLJ I! ft h !/>fop p m p Ufpq <: w m ft n LfJ J n LhLh p p tj1 n 1/I nfu n Lp JLU L 
Uf wmC. umLh [' fr 9 J h q L ~ 1 ll.pm w 'fpn tfJ JwL nh q h pqn Ltu [' w Jfh 

_h'lwhwqp 'fhU[[!nLJ umwflnuf bfJ zwur 11/rz. wd-fuwf1f1nL qwq 

UfLUpntLwlfn'l h. !fn.pp ftLz. WJL {wtlft qh!pfrp, fJbh. flpw ubh'fw

f'wp wpdhn gwd-p l~' 
. 4h!pftpfo Jh2 {wunLhwgtlwL dwtliuL·wq mbqft ntflhgn'l tftn-
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t/tnfunLPJn~LLbpf! wbqpwqwnbnt.J bL bpw ..:wmq~LfiJnLhbbpp 
I . 

t/_pw, "PP9 ~wfuqwc) ~b[/Jf'lll! umnpwpw·d~Lqnt.J f {JnLJl · . 
( Jfoo.pJw ), Jfotfoh ( bp~Of1JW) l.t {Jnt.bq ( bnopJw) ~b!pfophhppt 

lJ nq_JLw ~fo Uf pnob uh bp fo ~ b m l.twhpnt/_ ~b!pfo pfo J bt 4w pn tz. 

bL .t: w Jmf,t/_ bl 4 w p·w lf-w [Jfiq w_ Jf7L, · pwow fu w ppq w tfoh, L!J fuwu, 

wJnh/Jw~wJ/Jh .t;u,Jf7 lL .t:nm/J wpwmhbpt 

lJwpwq.wfJ{Jt/_wjpU .t:wJI! /.,_ .t:nml!· ~/;,cpfopfo Jb2. ~wpntz. bL _ · 

~.t;wJm.LlfbL ~wpwq.w{JfJlfwJ/Jb fuJnpJwL qhu([!11LLF, npfl - wnw

twfuit.J J ~w{Jft Jh2. I!L4wc) ~wpwq..wflfJquJJpb_ pw4mhpfowLbpfo 

qwpq.wont.Jnqt .f!wowfuwfJfJqwJfoL fuJnpnt.Jf! mbrzfo ~ nt.LbLni..J 

~b!pfop/J Ufw.t:,Jwh_ qbUf[!"t.J, bpp zzhpf! wJnt.p lhb 1pw~qwu /.,_ 

LpwL9 Jbt oq t wLohnt.Jt 

t /1.-A nL~ f7 wh2_w mq htl! Ll[wmq niJ t ~b!pf'PP lw 'P wqwh9 
~wunt.LwoJwL l.t. 8°C-foo pwpJ.p £_hpJwumf7'SwLnt.J · Ufw~htn~. 
qbUf[!11LJt flwpJ.p thpJwumfo'Swhnt.J q.wqbpfo wh2_wmnul I! nt.db_ 

'lwbnt.J t., Jw4wplff! UfWmnt/_nt.J t f.t. wnwtwflnt.J /; zp'Snt.~t 

. 8wuj' fbpifwum.p'Swbnt.J wufuw{J{JnL Cf-UI'l_f! J -w4wpq.p9 wfltwm-

qnt.J I; {Jnt.if J.l.tnq, .t:wJwpJw lfuwLq.~ph.[nt/_ Lpwht . 

4b!pfopf7 Jht znnp ~LJ.foqLhpp _.t:wJmhlfbLI! pwowmpqnt.J t 
LpwLm[, n p tb pJw u mjt.C. wL /t 'P m{w fun t.fJ JwL ( J frw 4n'lJ wb fo 

mwpwont.J ), zfr-Ant.qfr Jwubw~ft uthutmntwoJw'iJ ~wJ wb~Uf

qwuwpw[l-lllf wL2_wmJwL ·q.bUfpn1.J, ~UJ{J/J {J{Jqblf! lZP P"l"P 

· Jwi!.bpnt.J I!LfJwoht t "l Jf7wmbuwl1: 

ltnLuru , 

lJnt.Jpuf! Ufwmpwumnt.J bL ~wfJLw{JfJt/__wJfrL /.,_. uUfppmw

JfrL fuJnpJwu bLfJwpqqwu qwJpfo~fr ~wfJfoo: 'Jow, {J{Jnt. qnt.

pb~wL- .t:wJ-nq ,PpfpwL fuJfrll! t, npL frp ~nuufrumbLofrwJnt/.. 
I!Pl t mwpphpt/_nt.J ~wfJ.frs: 

lJnt.Jpuf! wpdhpwqnp pnLCipl fut!p[.p t, npf! Ufwpmbw~ni.J 

t whmfopfrnm/!_~Lhp, npnbp wpmwqpqnt.J bL ~wpfr /.,_ npnz 

mb uw ~ /J qw fJLUJ fJ{Jq i.u Jfrh pw qm bpfowL hpfo ·q n'lJ P9l U.Lm /t pfon

mfr~Lbpf! pw~mbpfr9Pif wqqhont.fJJnLb nt.Lhit mnt.pbpqnt.tjnqp 

u'n LUf" qL b [ip l.t. w tzP/!_w J frL .t: fr4_1ub qn L{J J nt.Lf,bp" ~ wp nL9 f7i.L b ['" 
'iftw: P~wpqb .t:foqwLq opq.wLpqJfo .t:wJiup Lz~Lwqnt.fiJnL1J 
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nt.LbL Lwf.t qwJpfo~/t qwpfr .f!pJpwqwL ~wqJfr LfJnwLJ.Lw~w·m

qnt.fJJriLLLbpf!1 wnwtfrL ~bpfJfrL lnuJqn'l uutfomwqnt.oLbpfo UfW

pnt.Lwqnt.fJJnt.Lf!, npnLp wlfhtf7 Lw{ bL J"Lf1W94_nt.J opq.wLfoq

Jfr ~n'lJf7o: · 
4nulfrul! pfmpfrJf7w~wL UfpnohuLbpf, mbuwqbmfto zwm Jnm 

. t qb!pftpfo'il, pu:J9 Lpwi'fr9 u11.upphpqn~.J ~ f7p qwqJnq, f7hl.

'lf.bu Lwf.t UtL[/Jpmp qq.wlfr JbJ IJ.(Wpnt.Lw4nt.fJJwJpt 'low . pw

owmpqnt.J t ~nt.Jpufr Jbl qwptwpp~wJfrL [.,_ UUfPf'UllJ!Jf7L 
juJ npJwL ~wJ bt!wmwpw p Jfrwmhuw~ frLm bLufoq nt.fJJwJ p, npf! 

lP L~wmqn~.J. Jrb!pfrpf7 Jhtt lJb~frP/' Jht q.bpfrzfunq Jf7~l'"fPLn- · 
pwb ~wfJLwfJfJtfwJfrL umphUfmn~nqbpL bL, npnb.p wpq.blw~nq 

wqq.hont.{JJI1LL nt.bbL 'lf'nJL/Jpfr t/_pw., f7u4 4nt.Jfoufr t!ht ~wfJ

hlli{JfJt[wif'L Jfr~pn!fotnpwL LbpqwJwotfwu t q.Jfuwt/_npwUfbu 

qwfJLw{JfJtfwJfoL 9"LUffrqLhpnt[, npn'ilg 'SLJ..n'l ~qqbonLfJJnLL J_bb . 

nt.LbLnt.J 'fl'ndLbp fo qwpq.wot!wL {pw 1 

lJnulfr,;l! .t:wunt.bwbnt.J t uwnl! UfWJ_JwLLbpnLJ (5-7°C) . 

Ufw.t:blfrut Upw fi[JqnLfJJnLUf! PPl I; pwpJ.pwbnul, /Ju4 UUf/Jpmfr 

[.,_ wafuwfJ{JnL q.wqft pwhw~l! wtfblwLnt.J tr 1.wunt.LwsJwL mb- . 

qnrznt.{Jjnt.Lfro q'wfut[wu, qn~.Jfrul! tfrLn~.J t {JnLJL (.t:wunt.Lw

_hnLJ t 1 opnt.J), Jfr2./1L (2 opnt.ll) /.,_ finiLq (3 opnu/}1 frnLJl 

. Jfr1Pli . h ~~Llnf ftnulfou'p mwpphpt[nt.J bL nJ_ Jfow1L, frpbt9 
· fJfJqnl.fiJwJ·p l.t. Ul.l(ppinfr p~Lw_~nt[, LUJL hwf.t uUfpmw~nLSWJpL 

L J n LfJ b p p Uf b Uf m n L w 9 J w J p t 

'-lnt.Jfrufo fJfJqnt.{JjnLbf! C.zqpftm ~wpbtfr t npnlbl JfrwJL WJb 
· 'wafuwfJf14_fos wLt_wmhtnt.s .t:bmn ( JfrLll.t. 50°C mw.pu1ybhtnt9 

.t: hmn }t U.J'fUf fru p fJfit/_ nLfi J"Lbf! ~ n1_q n_LJ I; · J 2mw ~~u fJ{Jq nt..-

fiiJnt.'b /r uuupphpmfiiJm'b f!'/_,'fr,w'b,Lp fil{tltJut.[iiJm'b, np'b ,uUJIUS.tJ."uf 

!: uu} fu IU p fltJJt 9 l_ Ul 'I Ul uJIJ IU J q fluf[tu /t UJ p UJ p d U1 'j, J 1U d 1U 'iJw~ I 

P·nLJl 4nLJf7u.fo Jzmw~wh fJ{Jqrrt.{Jjnt.hp ut.hm.p t tfoLf7 60--

80°T, JfrtfrLjrL' 81-105°T Lt. fJat.bJff!' 106-120°Tt ULLfppmp 

pwLwql! {JnLJl ~nLJf7ufo Jbt .t:wuLnuJ t flfrLll.t 1, Jfrtfrufo Jbl ' 

· Jf1u1.Lt. 1 J75 · it pn~.LIJ ~n~.Jfrufo Jbt_ Jf7ull.t 2,5%-p: 

bpbp opfos wtfbtfr .t:wuntLwoJwL qbutf!"LJ ~niJful! J._bn.p 

t phpnLJ qpnclfr .t:wJ' Lpw Jht 4nt.mw44_wJ- J ·b'U pwuwqfr 

qpndLbpfr .t:bmf.twL[!nqr 1.foL ~n~._:Jfoup Jhp_ UUfppmjr UfWpnt.Lw- . 

~nL{JJnLbf! ~wpniJ. t _t; WUUh[ 3% -pt 
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lJnulfw]t wpwm'bhpp fnlw'£ h'£ ~h' [/Jfopfo wpwm'hhpfo'£ u wnw

t.wfmLJ hfi Cflfuwt/_ npw Ufhu ftnqJ1ou~fo J Hpnf/>inpw JP wq_'lh

gnt{Jjwtlpt 

4 111/_p ~w{Jfo 9 UfW m pwu urif_ w d" ftntJ four ftw q_h fo'£ fo wt/_ b lp 

pwpdp UfWpntbutftntfJJwb J;burL.wbp.ntL ntbb'&ntJ ~ qnUffom 

~n'i.Jufouurh'ilgpwt fil'wLfowl;wpnvlfrg wp'lh'iJ ftbu d-un! l;bmn WJ'l

'lffoufr ftndfrup Jbt_ '1umnul h'i.J ULiffrurwftntg'if.bp L. w'1t.wmt/_nu! 

~ zfr-Antqt f},wtlpfoftp ftwpfrg Lifw'utrtwuuJLfwJ ftntJpufr J'bt. l;w

qpif_ hqwmblfr UfLupqif._w0./!1! wnwlw'imtJ t 6 d UfwJ;blnL9 11)_ 

l11LU11 4 nt/_fo ~wfJfro Ufw mpwumif_ wd" ~ntJpu fo J' ht. f!kfJws n 'l 

Uf (' ng hu'b h PI! J: wll w p JW 'in! w 'b h'i.J u111[n pw ftwll ~ n u! fo u fo J' ht. 

l!f.tfJw gnrz Ufpngh uthpft'in 

ra ru4. ulU b r 

fJ'{Jt/_wuhpf! umwgif_ntJ t UfWumbpfoq_wg1_wJ lL UflWumH 

ubpfoo' will ftw{Jflwp{JqwJfob umphUfmnftnftbpfr Jw[!ntp ~ntt
t{111Lf'Wb bpfoo UfW m[Jwumif_ wtt Jw ftw pTfnif_ J wftw p'Jbl nif_, fTJ w m _ 

pwumntJ b'£ 30%-w'ung, 36%-wf.tng lL 40%-wLng {Jflt/_wubpt 

fJ•[Jq~ubpfr UJwmpwumJwf.t d-wJwfJwft uhpp Liht. p'i.JfJulgntz 

!Pftq_frltw-.pfrJfrwftw'i.t tfrnifrnfunt{J.{ntflthp[! ftwfuif_wJ h'il uhpfr 

llJ~uLI7bpfrq_wgtlU[ft , JmftwplfJw'il iL ~wuntf.twoJwfJ f_hpJmumfr

C.w'i.Jfrqt 

fTJwumbpfrqmghhlfru ubpfr Jht mh'lfo bfl nt'i!hbntJ bnt/lillfpup 

!fonpnfuntfJJm'hbh{u fTJwumbpfrqwontJpg <hull7 ubpfo Jht JI1U[f! 

ljmUqntJ t J;b'l_ntq t/_pC.wftntJ Lt. uhpf! <:wJbJwmu1pwp pwpdp 

t_bpJmumfoC.wbntJ Jwftwp'Jblfru (16-18°C) WJb )_p LlJb'lw

bnuft 

lf Ul ftwpq.nui Po .<; h U1 n ( [JfJif_ntfJ .f11Lflf! 65 -fro J fr11llt. 11 oro) 
fJfJ1_wubpli nL'i.Jb'ilntJ t .<:brzndt ftnhfrumhbgpwt fdofJt/_wubpp 

fJw'ild.p, ~frur ftn!tupmnh'i.tgfrw!t wnwt.wbntJ ~ bpw <wumbwg

Jwf.t .t;bmuwf.t.pnif_, "f'l! mbrzfr t ntflhflntJ 5-6°C~ntJ 1-.2 'f' 

L'Jw<hlnL. f!1tfJwq.pnttlt fJow'i.JdpwynLJ[! mbrzfo t ntLbbnHT ~u..Jrl

hwJntrz/r Jp Jwup llf'r.t'lw9Jwh zftnp<:p1_, np[! llfWJUlUbWqnpntJ 

~ JwJ-ntgfr'tntfJJwb pwpdpwgntJ[! u fJfJif_wuhpp Jwftwpfjqw~pfo 

~wnntgif_wrt.pwJpb gwft9p mwpphpfr Lifttlt b'l_wrt qwllfl!t 
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U., "lwupf.tuftnL atzfuwmw'i.J.p'i.Jhpf! 911LJ9 mif_bgpf.t, 11[' frq_n~£b~
li1['WqW'iJ ftburfo'il (pH=4,6) Jnm fJfJif_ntfJJwb q.hu[.ptnJ L. gw~p 

fbpJwumft-Aw'i/iJbpntJ uLiffrmwqntg'i!bpfr J:fr'lpwmwgn 1J l! q.npJ-• . 

'£ w ft w 1mp h f.t lfr 1w fr"{_n t.! i 

Ubpfr <wuntf.twsJ'wfJ dwJ'w'iJw~ Ufbfjwgw,} JI11'J.p .pwf.t 1ii~l! 
ftwfut/_wtt t t.hpJ'wuL11frSwhfrg ( wtz. 18 )t 

U.'lJn•uwft 18 

fiJ'i"f:"'9'",} 1nL11f. {!ru'b-~f!. %- n'{ ~UiunL 'bru9J,..'b 

llJUI'lblJ,fw'b £krr- Hr.nl.l""l u•L.n'l"'-PI"''b '1/,"Ji!nL•f, J 
Jouuonf.t>,,'r.e' nc 

2 3 4 

12 15 23 24 24 
8 25 32 34 . 34 
5 30 37 3R 38 
4 33 :m 41 41 
2 41 46 47 48 

1lJw<:wht_t/_nrr_ ~nbufrumhhofrwJp {J{Jt/_wuhp umwgif_ntt! ~~ 

hpp llfU'lwowJ Jntrr_p .pw1tw~l! ftwq_Jnd ~ tinm 45%1 ?pw <w

Jwp pwif_w~w'r.t ~ flf/if_Uiubpf! L'Jw'l.bo'ilht Jfo'r.ttlt 2°C Lt. "lw{hl 

2-4 d: _ f!'ilflwgl!ntJ t 8 ~L'lP Ufb'lw !JRLJ l! wpw q.wbnLJ t, . b fib 

Jwftwpq.mJfrg wnwt. ubp[• U(lll'l_bgif_p Jp'b)_lt. 2-6°C u llfW{if_p 

wJq. thpJwumfrC.wlinul Jtrm 1 d, wJ'ilnt<hwlt. mwpwgif_fo JfrLtU. . 

J w~w ft'lJ' w'il f.h pJw u m frt..w'b[!t !J ntrzf! l'J 'b ifWbntJ ~ J w ftw pq

Jw'i.J llfpngbutnJ, ~wJnth d.lt.·ntJ bpw JpwdtuJwbwftJw p.fntpb- . 

qwgntJ m/_t '· 

fil'{Jt/_wubpfr Jwqwpq.Jwfl 'lbUfpnLJ wnwpwgnrr_ ftwfJtwfi{Jntb 

.pw J;f!W JnLJ ~ f(wq bphw q "'l9 pmJwpnu!pwmw tfrft. ~nJ Llflb.puf!, 

npfr <hmltwfl.pnif_ qwq_bp'r.tf! wbp_p.~mif_mJ t 'ilumif_wapft d.Lt.nif_t 

lfwrlntopqntfJJnLflf! pnfuqntJ t n)_ J'fowJf.t .<:wunt'i!w0 Jw'i.J 

mlt.nrzntfJJnL'ilfrs, wuLL ubpfr L'JwumhpfoqwgJw'b n.bd-frJpg ( wrr_. 

19, 'b. U w1_fr'i.J nq u~nL 'mqJw['ilhp[!) "w fuq wJt . 

ll.l'mwqpntfJJwh Jh2 [J{Jif_wuh.pp ftn'ilppuL11h'i.tgfrwb npnzntJ 

blt Jp JbfJn'lnif_ (CJ.. St/_bp'lnfuthp, r.f.. lfhuhfiJw4nt/. Lt. lf. lfw.p-

. ufoJb'bftn), npf! <frJtif_w~ t J:npfrq_nbwftwfi Jw~bpunLJflnt/_ 

fJfJt/_wuh[tfo mwpw<nublnL f!U'lntbWqntfJJwb if_pwt fTJlwum_nJbp 
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~nl'ltr'l liiJ'f ulil[ip[! (Lq: 29) qwq_J</_wJ- ~ {rzHwJ- WUfW~JU. 
mw'f'l-f.l'P9t '&pw m_wl[ '1-l''intJ ~ Uf~pq_ q.d-wqpqwJ- l[nLgbLm

pfol[ ll'lwLfoi[Lbpnq fJqfJfo wJntp fJbpfJ, npnh.p {wJwU[wmwu

fuwLntJ bL mwppbp mbuwl[p {ri{Jqwuhpp mwpw,;nuntfJJwh 

uw{Jw.LLbpfoL I r/, hpb.fog 'lhntJ 'LL z_r!wLq.mmL nq Uf nrzllf Win P9 

_ uLwJht {wmwJ- l[nL, npfo Jbtl9U~nJ bL fJ{Jt[wubp[! /.,_ Jwl[wp

. '1-wi[{! {wpfJbghntJ pw{wl[nq1 U.JLn·t{bmb. l[nL'{! {wLntJ bL /.,_ 

fJfJI[wuhp(! toLntJ wll[uii[nt 'i_pw lptwLfo J.b.nqt 2 rntq wLg 

npnlntJ bL mwpwJ;nuntfJJL•ifl uw-\Jw1t[!t 

D 

lr~. 29. flllwumn.fbt'~ ufubd'm(i. · 
· w-~wmw~ ~n'l., 'p-w"fw~nL uowh/rp, l-li-u•fw'i.w~'bhpJr 

~wJwp"bl.pf!.i 

IJ. 'l J n < u UJ · /1 19 

· -------------------~----------------~------
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lw unL "bwo<! w"b 

urlrn'ln'-fJ 1"'-"l!.• d . 

~uu1nL'bwo~. LJfr9 Uln.w!_ 

(jd)OC) 
24. 
48. 
72· 

.16 % -w"b_.,9J"LI[WJ~"''-fil Jw'b fJfJ1w"hl'fo 
Jw~n '-9~~nLfJ jnL "bf!. ( uw'burpU[n<•u1'bh

l'"1) "lwu<n"l'fo'lwoJw"b u ... t..,..,l 
IZ"'ulf.tlhhp/! 'lb"fl!"'-" 

630C, I 7{iOC 1850C wn.w'b9 · 
30 (HIIlJ 10 (IOUJ "/_WU[nL 

62,5 
250 
637 
811 

88 
285 
812 
915 

153 
750 

1025 
1091 

20-p'f W'l_JnLuwl[ntJ pbp_</_wJ bL WUfW~nt Jwqbp/;u;u/_ fJl!P• 

qwubpfo mwpw{nun~hntfJJwL z_wfbp[! ~wfuqtud- fJfJI[wubpft. 

mbuwl[pg, unpmpg b. fbpJw,jmp-&wftpgt - . 

P't'l'i_wuhpp l[nLupumbLgputL npnlntJ MJ Lwk. Jft hqw'b~-. 
l[nq, np[! {p,JL'i_wJ- ~ fJ{Jqwubpp Jht l[nLwA.b. t)wJpwUJwLwqft 

Lbppwfw'iJgJwL funpntfJJ~L qpw (i[RLufoumnJhmp uwp

·.pf!}t U.p'fjntL.ptbpf! pwqwi[wLwz_wf lwq {wJpLI[~nLJ bL 

fJfJI{wubpp l[nLuf1UmbLgfowJfo qLw<'wmJwL UfLWumnJhpp gnt

gntJLbpfrht 

30 I p .. l'J.l' . ' 
30 u..,_wtr"' 

30 n~ uuow'b'lwf'rn ~II-

'1"'-~ . 
20 Umw"b'l"'l"" .. 
20 n,_ uuuu'i.,.,,.., ~.lr-

'I'"~~' 

IJ. 'l J , l u lU ~ 20 

• fl'fJ1iuu1Ipp ur•pw~nunL'hnLfJJw'i. 2wnw-

1f•'ff!_ 111r -n1. °C £l.pJwuuop&,.,'i,nul 

4-6 15 

1,85 2,6 1,85-2,7 2,3-3,3 
2,5-3,6 2,55-3,7 2,'!5-,.3,9 

3,75--3,9 3,0-4,0 4,0-4,2 
2,8-3,6) 2,9-3,65 3,2 -3,R 

4,2-4,4 - 4,2-4,4 4,4.:.,-4,7 

U.pmw'fpnLfJJwL mbfuLtrtnq.pwjp l[wJ UfiP{JwL UfWJJwfJ_ 

Lhpp fuwfumntJ{! l[wpnq ~ wnwt · phpbl fJfJqutubpfo w{btnl''l

fJfJ~t J;wJ, npe l[wfu'i_wJ- t pwpA.p thpJwumfoG.wLntJ bpft-w

pwmb. J~l[wp'fntJpg, Ufw{hlfou b. ' '1-wL'l-'u'l UfW'lhoLht/tut 

IJwfJLwfJfJI{wJfoL fuJnpJwL fJnLJL q_wpqwgJwh 'lhUfpnLJ [JfJ'i_w.;. 

. uhp(! 'ntLbLntJ t P~'l9P <~Jt 

enn 

· Cnn/t wputw'fpntfJJwh {pJhwl[wfl !fl/tqfol[w-pfoJpwl[wfl It 
l[bfl~wpwflw~w'b U[pnohuLhpfl bL ~wfJ/t' Jwl[wp'fnLJf!-.. Jw_ 

l[wp'fl{wJ-pp fpwq_pl[ntJ[! b. ianz_nL.![!t IJwfJl! Jwl[wp'fnLJ bf.t 

{JfJI{wJph ~wJ lP'lwf.tw-fJfJI{wJph btzwLwl[~qt 
Cnnp UfwmpwumJw£ JwJwflw~ ~wpl.t.np t nz_ JfrwJfl ~w.,. 
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fJI! J w~ wp '1bll!, w Jl bw b w jbU[ pup J II,J ~w p']-4_ wJ-p u mw f1 w Ll! 1 

11(1[! -\ bz mnLfiJwJ p zfo-G.n~qwq_{'qi/_/11 1. bzmntp JWJ f1 ' zfo&ntqUJ

l(_{' f[rf. If 'l l w 4_ J w lf wp'ft/_ w J PI! lf w {' b LP { u m wf.t w l fi[Jt{_ w JP f.t b 'lw-

. f.twf[nt/_ J"L'lwqntpq f[wfJI! f[wpLw[Jflt{_ w Jfob pwqmhppwf.tbpfo 

lfnt1mntpwjllt/_ Jwf[wp'fblflut IJ.'ilwpwm f[wflfoe WJ'f bntjb U[Wj

Jwf.tf.tbpntJ umwf.trnJ bf.t lwt{_ Jwf[IUp'ft/_wJp, uwf[utjb lfo ,;w.;. 

. P."'lt/_nLJ f.tpwf.tfoe wbP.wthbl wf.t-;pwrlbzm P.wf.twf[fo zfoG.ntqt 

fltumfo J"L'lwlfo qwJ qfouwjnt'lwlfo znn umwf.twlfou, qwfJI! Jw_ 

f[wp'fnLJ bf.t q~pf.twfJ[Jt{_wjpb pwf[mbpfowhbpfo qntlmntpwf.tb

f'"t{_, wt/_blwef.tblnt{_ 21''1-wf.tw!pbpJbf.tmt llwf.tfo np zfo&ntq[! '1/!J

t/_wp t : Wbf.wmbl JI1L'lWLfo znnfoe, w/if umwbntJ bf.t . WhJ11Lf[ 

znn U[Wln(IUIUUlbfnt/_ 1 11(1ph U1 zfl&ntqfo wt{_b[gntq[! whf.WU1h[I1L9 

-;bm;,, juwnbntJ bf.t ubpt . · . 

lJIMflbwpp~wJfob pwqmbpfow'bbpfo "l P"l"f' mbuwf[f.tbpf.t b'L 

UJrtWf.Wef.tntJ znnfo U[WU1(1WUU1Jwf.t -\wJwp Uffo.mwbfo JwqW('']-

t/_wJpt /fbqnfP/tL f[w[Jf.tw[ilflt{_wJfob umphU[mnf[nf[bpf!• npnbp 

un1_npw-pwp OifU1'f!lf11f't}t/_ntJ bf.t znnp JwffW(''ff.tbpfo -;wJwp, 

pbdtfJwq.pt{_ntJ bf.t [Jflt/_wqnJweJwf.t -\wJbJwmwpwp ewJp 

uw.-\Jwttntf_; ll.f'fo -;bmuwf.tpntf_ znnfo ppt[ntp1wtt ftlfium pwrr~.:. 

pwentJ mb'lfo. lP ntf.tbf.tntJt ' 
Cfo&ntq[! ·lwt{_ wf.tP.wtnn'l f[wp oqmwqnpJbLfou !J. qnpJwpw

bntJ znnfo wpwq. Ufw'lbeJw'b U[WJJwf.tf.tbpfo wnqwjntfiJwf.t 

'1bUfpntJ . hU[wmwqw-;wpJwp { Jwf[wp'f.fo JbP. Jmyf.tb[ f.bp

Jw!pfot umphU[mnf[nlfhp .u pwpdpwef.tbl Jwf[wpq.JuJb P.bpJwu-

mfo&wb[!t 
llwf.tfo np . zfo-G.ntqfo bpf[wpwm!J. wf.tP.wmJwf.t !J. znnfo 'f11Jh-

'1w'l UfW'lbeJwf.t '1bUf,pntJ P.hpJwfPfoL umphU[mnqnqhpf! wpwq 

b'iJ l{_Wf'IfWhnLJ 1 znnfo [JfJ.t/_nLfiJ11Lhf! · f[LU('I1'l { pwpdf' tfof.thl (nl 

JUU1Wh']-W{'ln z;,n}t Pwpdp mbuwqfo JI1L'lWLf znnfo PfJt/_nLPJnLhf! 

200°T -foe, I mbuwqfobf!' 225°T -he• f[fouwJnL'lwlfof.t' 210 !J. 

:U0°T -foe, foul[ 1nuzwqntpf[pf.tf!' 220 !J. 270oT -fos pwpd.p t.Ufbm.,P 

t tfobfot 
Cnnfo npwlfl! (f.tpw. JbP. b'lwc) folnbwt/_ntfljwb U[WfJnthwqnt-

PJnthf!} qwU[t/_wJ { ntnlwt} f[wqbfobfo lfnlnfoq. t{_pG.wf[fo -;bm, ntu

mfo !J. f.tpw U[wmpwumJwf.t JwJwf.twf[ .wf.t-;pwrlhzm { WJ'f nw

t.htl! qwpq.wt/_npbf U 11L'l'lbf ew1.Jlfwlfo 11L'l'li1LfJJwJpi lfwq_b.fbfo 
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nwlblnL wumfo&wf.tl! npnzntJ bf.t ebf.tmpfo!pntq.Jwf.t . JwJwf.twf[ 

wf.tP.wmt/_wJ ~umt/_wJpfo J':"t{_wlf! !J. 'bpw JbP. b'lwt} P.f'fo U[W-

pntbw I[ nt[J j mf.t I! lwtfobt nt J fo P."9 nt/_t . 

liwqbf,f.tfo nwlJwf.t wu!"f'G.wf.tl! qwU[t{_wt} ~ znnfo umweJwf.t 

JwJwf.twf[ f!bf1won'l Uff'"9buhbpfo -;bm, npf! w-G.ntJ { [Jflt/_nt

fJJwf.t pwptlpweJw'b qntq[!Lflwe ( uUfp.mwf[ntefo lwt/_wq.ntjb 

P.fowqpf[ntJI! mb'lfo { ntf.tbf.tntJ pH=4,6-4,7-fo 'fhU[pntJ}z Cn

nfo f.bpJwumfoG.w'&fo pwptlpwentJnt/_ qwczbbf.tl! Ufwlfwu t ntn

l" LJ I !l nnfo J bf. q bpw qp fo W'l_ Wt/_ h[W ef.thtfo U 1 f[w l{_ b fob fo W rtWt{_ h

fWCf11LJb ntrt,~bll! f.tf[wmt[ntJ { pH =4, 1-4-fo ']-hU[pntJt lJ.t{_h-

Lfo ppn_L JfoP.wt/_wjpntJ (pH=3,91) w'lfo wt/_blwfJn~eJ[! qw- ·. 

ubef.tntJ { ntnlblf!' 

.J!p fo Uf iupntii wf[ nt[J JI1Lhf! ~ nnfo J hP. f.t p w um weJ wf.t m w p

php U[WJJ wf.tf.tbpntJ pbpt[ wJ { 21-p'f W'ljntuwqntJ t 

U. 'l J n L u UJ ~ 21 

' J 
J!pfr · "iwpnL'bw~nLfJJnL'bf!. ~!:...-:.-

Bntrzwqnt{'~ ~wfl 
t..~· = 

pl-1 
znnfr Jbf % -n1, ftwfu1 ... ~ 

~ .J I 
fbpJwu~nfrC. w'bfro ~=f-

~!=I 

~~~ 
I 

' 

t ·I . l!:::l~,:: 40 46 50 65.• 

' -

f 65.5 4,88 69,4 67,5 65,2 64.3 
~nLJ , • . . 

l 
76,5 4,52 73,o 7o,7 69,0 67,2 
84,3 4,48 75,4 73,4 67,0 66.0 

'{ 61,3 4. 77 70,0 68,1 6r,o 64,0 
tfJw umbpfr'lwfl-/w.} 70,0 4,62 72.3 70,6 16 ,3 65,9 

85,8 4,40 73,0 73,0 69.0 67,4 

Cnnfo wt{_bl"f''1 PfJnt -\wJI! qwpn'l f U[WjJwf.twt/_npt{_wt} Lfo
f.tbl qw[Jfo "l G.fozm J~f[wprjndnt/_ !J. Jwlfwpift/_wJpfo P.f'.w

~Lf'lfntJ nt/_, Iipw U[WU1{'WumJwf.t JwJw'itwq Jwqw('']-q wJpfo "l 

pwt/_ wqw'itwlwtfo Ufw'lbentJ nt/_t 

lJn'itufoumHyfowJf' put/_n'l, tfozpt/.n'l, lnp, qnU[fom !J. . nbmfo

'itwJfob wpwmbhpf! qwU[t{_wJ b'it wptnw']-pntfJJwfJ mbftliinLn

qfouJqw'it nbrlfoJfo UljbU[foufo ftlwfolmntJbhpfo -;b~, fobt_U[bu f.hp

J wu 111 foG.w'&ft p wpJ.pwentJb f, wt{_ blnf''l fJ {J1L ntfl JI1Lbf!, J w

f[wpq.4_wJpp wpwq. U[b'1wonLJf! !J. WJtbt £:um umw'it'fwpmfo, I 
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mbuw4fr znn.p t;wJwp {JnLJI.'wmpl/_ntJ ~ t{rfupntf.t, .pul/_~'l U 

tfrzpqn'l 4n1tufrumHofrw i 8m'lw'(ihp4. znnfr 4n1tufwmHofrwJ.t 

qwpnl[ ~ [pf.tb[ 9f'l/_Wb U {JnLJ[Uiln[ll/_nLJ ~ zpC.ntqp w'i,f.tzw~ wf.t

fUit,l1nLJt 

fiJrnumnql}_wzw, qb~~r· h._ qnn£~u: U.Ju · JfJbp.pf.tbpfr fJfJl/_nL

fJJnLf.tJ! npnznLJ bf.t l.4zn.wqwU(l/_Wb l/_frC.w4nLJ U zzbpnLJt 

U w I' .p b I' b. .w J w 1t b 'l b f.t. 100-150 tft mwpn'£nLfJJwf.t 

qnf.twJb. 4ntpw, 10 k 20 dt-wf.tno Ufp~b~f.tbp, mpmpJwf.t uwp.p, 

qwfJnofr/i !pbf.tnt!f1mwtbfr1tfr [NLhnLJfJfr t;wJwp: 

(J. b w 4 ~ p l/_f.t b.f'• . 4fl-IIL f.twmpnf.tp 0,1 . li., [f1Lhf1LJfJ, ~b-, 
'4lnt!f1urwtbfr1tfr 1% -wf.tn9 tni..hnLJfJ: . , . 

fl I' n z J w 1t • J b p n 'lP q w 1t t;bmkJwtL f: LzqwJ Jf1bp.p-

1tbpfro npb.frot Jbqfrs lwtfrbl 10 ' Jl, l91tbl qnf.twJ.k 4ntpwJfr 

Jbft ff/pUfbmJ! · l_t;wf.tbtnl/_ qn[p111Jf9• WJf.t onl[nLJ bf.t JJnLU 

20 dt-wf.tng UfPUfbmfr fpnq' Jflbp.pfr J&wonp'Jf.tbl'J! '11' 111. t1wp

pbtnl/_ k qn[pwJfr Jb'lt91tb[itl/_: luwn.f.tnLJ bf.t 4ntpwJfr Jb'l b'lwJ 

t;iU,_ntqf!, wl/_btwof.tni_J 3 qw[Jfrl !pbf.tnt!f1mwtbfr1tfr tntJnLJfJ• 

· mpmpntJ wt/iwLfrfr 0,1 li. LnLJnLJ{Jnq Jfr1tlk {JnLJ[ qwp'JwqnLJf.t 

b.pw1tqfr {J!J1ur&l/_btJ!• npJ! lfr wHbmwf.tn_LJ 1 rn"l J!f.tfJwol!nLJ: 

SpmpJu.f.t l/_pw JwfuuqwJ NaOH-p 0,1 ~· . tntJnLJfJfr . Jfrlfr.-, 

tfr 111pbpfr {Jfrt/.1! pwqJwUfw=4btnt/. 10-111[, npnznLJ bf.t fJ{Jl/_nL~ 

flJnL&t! 0T -nq: . . 

bpb npnznLJ bf.t zzbpp Jbf qmf.tl/_n'l 4b!f1ppf 4wJ 4nLJpup 

ppqn~fJJ~Lf.tJ!, zzbpfr UfUI"[If1LfiW4nLflJnLfiJ! 1fUIUI/Uf'linLJ bfJ Jp 

JbJ pwJw4ft Jb'l b. fuwn.f.ttnJ lffi:Wtnl/_: U.JfuwfJ{JnLfJ t;bn.wo

f.tbtnL t;wJwp qb!pfrpm/_ 4wJ qnLJpunq pwrlwql! mb'lwqnpnLJ 

bfJ mwp, 'll'fr Jb2 (40.:_45°C) k qqnLznpbf.t fuwn.f.tbtnt/. Ufwt;nLJ 

10. rn"l: '1-pwflfoo t;bmn fllr'lflnLJ bfJ 41i!f1fol'l! 4wJ 4nLJfoup tfrn-

1!1!1' pfJl_ UfW'[f U JtwJfJ LUJb JwJwflwq l/_bpoflnLJ bfl 10 Ul 
{JflqntfJJnLf.tJ! npnzbtnL t;wJwp: 
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tnn: LJnL~Wtt.nL uwp.pm/_ w1twlfr'lfr t;wJwp wf.tt;pwrlbzm 

znnfr f.tJntzf! l/_bpof.tntJ hf.t wJw1tfr Jfr ,Pwf.tp mb'lfr!J, uwp.pf! 

l!f.t~'lJbtnl/_ wJw1tfr t;wmw41' bpb.p mwppbp n.L'l'lnLfJJwJp: 

. r.J.bpop~J 1tJmz1tbpp fuwn.fmtJ bf.t k _ qbp,'JfmiJ npnzJwf.t 1w

Jwl' wf.tt;pwdbzm .pwf.tw4nLfJJnLf.t: 

lJ. Uf ui p w. m n L p w · k w J w 1t b 'l b f.t. mbfu1tfr4w4wf.t 41'
. zb11..p1 150-200 tft lnW[If1'[f1LfJJwp .pfrJfrw4wf.t pwJw4, n.bmfr.;. 

f.tb hWJ[1WUfW1tw4nt/. t;wum wUfwfuw d1f'lfr4, mfrmpJwf.t uwp.p", 

. 50 tft mwpnl[nLfJJuif.t l.wtfrwrflwf.t: 

fl. b w4 m fr q 1t b I'· 4JnL f.twmpn1tft 0,1 G.. [f1Lhn~!fl• . !pb

f.tnt!fomwtbfr1tfr 1% -wf.tno tnthnLJfJI . 

n I' n l J wf.t J b p n '1 "· 4 w 1t t;bmkjwlf.t ~~ . #frJf.w4w1t 
pwJw4fr Jbf fuwn.f.tnLJ bf.t 5· q znn: ·u f.tpw l/_pw t{rn.pp pwJfrf.t

f.tbpnl/_toflnLJ Jfrfll_U 35-40°C tnUJ/!WowJ 50 tft fnLf'• WUfUI4JW 

Jn'lfr4nl/_ fu~wJ .pnl/_ fuwn.f.tbtnl/_ znn.fr . lf~'J/rlif.thf'f'! . UliTWknLJ bk 

t;wJwubn. qw&q.qwJ: ll.Jf.tntt;bmk wl/_btwof.tnLJ bf.t !pb&nt!f1mw

.LI!fr1tfr [f1Lhf1LJ{Jfr 3 4w{Jfrl U mfrmpnLJ w't4W[f1L 0,1 li. [11Lbf1LJ

{Jnl/_ Jfr1tlb. {JnLJL-qwp'Jwlfi'LJf.t bpwhqfr wn.wtwe.nufJ!, "l'l! lfr 
wHbmwf.tnu( 2 rn"l J!kfJwo.pnLJI SfrurpJwf.t qpw Jwfuuqwtl 

wt4wtn'i.. Jfrlfrl~~npbpfr {Jfrt/.1! pwqJiiiUfwm4n~il b& 20-nq li 
umwknLJ JilpqntfJ.Jni.f.tp 0T -nq: . 

fa'pl}_wubr : ~fl'qwubpfr fJ{Jl/_ntfJJwf.t npnzJw& JbfJn'1fr4lu1t 

. .pfrL t mwppbpqnLJ ubpfr fJ{Jl/_nLfJJwf.t npnzJw& JbfJ-n'J/r4WJf91 

U. Uf w I' w m n Lf' w k w J wf.t b 'l b f.t.l__. mbfu1tfr4iu4w't 

qzbn.p, 100-1/iO dt mwpnl[nLfJ.Jwk pfrJfrw4wL pwJw4, 5 dt- · 
wf.tny ulfrUfbm, 1 dt pwJw&n"LJf.thpn{ 50 1ft .nwrntz,niflJmf.t 

lwtfrwqlwf.t, mfrmp,Jwf.t uwpp, 4wflnofr4 !pbf.tnt!fomwlbpf.tp [NL
h,nLJfJfr t;wJwp, WUfW4Jw J.n'lfr4: .. . 

. fl. b w 4 Ul fr q fJ b f'• 4Jn.L f.twmpnf.tp 0,1 li. tnLhnLJfJ• j/J_b .. 

f.tnt!fomwtbfr1tfr 1% -wLno . tnLhnLJ{Jt . . 

fl p Tl z J w f.t .J b fJ n 'fft 4 w 1t 1btnkJI.utf.t tr lJznnLJ bfl 

Jfr'inb. 0,01 q C.zu,nfJJwf.t 5 q fJfJqwubp b. LoknLJ .pfr,Jpw~wf, 

pwJw4fr Jbft fdofJqwubpf! fuwn.f.tbtnl/_ w~w4!w Jn'lfo4nq, wqb-. 

lwof.tnLJ bt 30"--40 U[ {JnpwJ 'lnLp, iJ 4wfJfrL !pbf.tnt!fotnwtbfr'bfr 

l•nLilnLj{J. U U1fLn[lf1LJ qJ-nL kUitnpnflp 0;1&, [f1_Lqf1LJfJnll. JtfiJ.U 
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{JnLJL-qwpqwq.ntj'h hpw&q.fr Wllllll_WSnulf!, "f'l! ;_fr wf,t;tn .... u, 

bnul 1 rnll.f £!bfJ~9.P"LJt SpmpJwu qpw rtwfuutf.LI.Irt wl4wlnL 

JfrLPlfmphpfr {Jfrql! pwqJwU(wmqnd bu 20-nt/. b umwUntJ 

Ji1/1tf_wubpp fJ/Ji/.ntfJJntb[! 0T -ntf.: 

"lrnumnlplwzw, ~h~~P, qnnf~u: lJwfJflw(JfJt/_wJfth JfJbpp~ 
~hpfr Jh2 J"L'lf! un{npwpwp npn.zn<J Mt ~wfJfr J"t~wz.wfbpnt/. 1 
ftftjrwn.btnt/_ LnLJU Jb{JniJ.Ub/1! · L. bpphJL ht'i.lhtn.f. .t;burwqnuit/.n'l 
JfJbl'.f!fr9 fJnLJL hU mpt/_ntJ npnz zh'lntJLbpt . 

Oqmwq.npJn~J hu U.NLJU WUfwpwmntpw& b n.IJLuqmpt/_~bp[!, 
pL1_ np ftwflp Jb'l JnL'l£! npnzbtnL dwJw~wft: · 

· fl [1 N l J LU U J h fl n 'f p" Ul ft ->bm!J.JLU[U ~I lJwfJp JfiLI[W-

'-l_LUtfp J hp_ wtf. m nJ wm UfPUf bmntf. l9ltntJ bu 10 dt HJ pwftw& 

fJPnu ll.Jhnt':bmb UfPU(hmnt/. UfWLnhpfr qpwJnq qq.ntznpbu wt/_b

Lwoun.tJ hfJ 5 Jl qh!pftp, 4ntJpu fJwJ Ufl'"umnqqwzw, w 1t_ 
U(hu "f1 flpw&p z.fuwn.f.Jt/_Mt HJpwftwu fJ{Jt/.fr {hm: fTJpt'{btnl! <h

tt.wg& b l n t/. J n<'l w z.w p /t Uf w mb pfr 9, w J 11 tt/_ w'iJ ntJ bfJ G J t P.f' 111/_1 
?-pwuf9 {bmn J"L'lwz.wfft Jh2 wtf.bLwstntJ hlt 1 tft frqnwJfit 

uurftpm, tfrwfJmJ fuow&nq it WU[lll 1/.W[ft[ntJ wJLuthu, fru;_LI.(hU 

ftusflfr Jbt J"Lilf! npnzbl''L 'lhUfpnttl: 8nt'lwlwf/t yntsJ'ntU.p[J" 
pwqJwUfwmfJntJ bu 2,15-nq I.J.. umw&ntJ Jnt'lfr UfwpntLwqnt

fJJntflf! mnftnuubpntf.i 

. (;nn. I.. znnpg Jpbrf~hP: ·oq.mwq.nprtqntt! h& UfiLJ~ WU(UI· 

pwmtbpf! lt n.hwqmfot/_'iJbpf! 1 frul. np ftwfilfr Jhp_ j.nuzfr UfWpnt&w_ 

fJn tfJ J" tf..l [! n p nz b Lfr u: 

n I' n zJ JU L . J h p, '1 fr" w 'iJ -':bmkJLU['h ~I tnnft hJntzf! 

fu w n.u ntJ b t · .t; w fuC. WUf wIt Jill .t; w if. w t qfr J h 2. mp n p hl nt/. J frhlb 

qwuq.qwttjr LPP'i fuwnLntJ{! L. -':wJwnbn. ftnltufrumb1lsfrwJft 

umw9ntJ{!t &nn.fr J{Jhp.pLhpfto, 'i.twfrl.pw& qw'itqtf.wJfr fuwn.bbil!• 

-':bnwoltntJ hu Jpq.w~lbUf£! 1 J.wJpl_l! 1 zwpwpwzhpmf!, [!LqntJlf.l! 
. ,, JJnLU [9LUUJn<f1bpf! 1 npn'i.t.p fuwfumnLJ bL qwuqt/_w~p ':wt!w

ubnntfJJnLlt[!, puq mnpf/P9 Lpw Jh'l. hq~~ fuwn.fintpqLhp£! 1 bpb 

l~fr.£! uwnb( ~ 1 WU(W ppfr"-hmf! -':bnw9hntJ hU pwfJh{Jpgt tnn/! 

m.lut_wt/_npnLJ bL ftwfwpft;_nt/. w,fn·tp fwfttf.wJ pw'iJ~w~~ Jhf 4 
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uhf.JJw4wJpu f.hptlwump-&wunttl fJn'l.unul Jpuz.b LPP'i 'lh!ppnu-
lnW!JntJ (!I · 

U b p p J n L 'lUi l w ,P b p .n ttl: Sbfu&pqwftwb . ftzhn{!nt 

~zninJ bu 5 q znn, znnwJpU q_whqqwrt ftwJ UJU1hpf1~ u wuntJ 

Jinqwz.wq•p Jhy_: lJznJ'wf.J ftwpq[! b npnzJw& JbfJn'lfrqw'iJ 'hntJbh · 

L fbt. np uhpfr Jbf jnt'l.f npnztlwh JhfJn'lftftwh·, 

(;w~wp z.ufwpntbwftn'l. zntr.p9 J'fJhp.[!Ubpt1LJ JlfL'l.£! npnzh[n~ . 
{wJwf o'fmwqnrrtnttl hfJ 1 ,815+ 0,005 fumntfJJwJ'p H·J'piu

ftwu f1/Jni: 20°C~ntJ, .[!lll'l9P znnp qwbq.1_wttntJ b U(wfipPftp Jbp_ 

JfiUl£! npnzntJ b& 1 ,805±0,005 /tllnnLfJJwJp H-Jpwftw& PP.f.nq 

20°C-nttlt Pw&fr rrp 'I.PwJfrb ptu'l&fo.pfr Jbr. J"L'lwz.w.pbp[! 11.(111-

~b L" L Jw J wU w fJ. UUf fo mw ft n L9 u b p l! · 'lwL '1'" 'l h L l n trtt/_ n tJ 

H-Jpw~wb fJ{Jt/.fr Jhl 9b&mpp!pnt'fnttlfr9 wnwl, 'f['Wb[! Jj. pw

bp !IJUq.wJ bnwltqnt& fJw,Pw<~pntJ b&, bpp pn[np UUfpmw

ftnt9wJf:u hJntf1hp£! [trttt{nLJ blt J"t'[w;_wfhp[! 'l&nttl b'f.1 

ybltmpfr!pntqp Jb2 b wUJ_w qwpqntJ' uhp/t Jh'l JiiL'l.P n[tnzJwfl 

J bf1n'1f:ftw JNt/_t Bnt'lwz.wffr ynt9ntJ l! .t;wJ w U[UILn wuJuw'bntJ t 
znnp Jb'l JlfL'l.p mn~nuwJfru U{UI[tnLbwqntfJJUIU[!t 

;wp~ JfiiJtW(wtphrnnf: flpnzntJ{! ftwmwpntJ bu Ln<Jb 

Muitf., fr1Il. np tJhpfr Jh'l, f!~J9 1/Zn.ntt! hh 2 q zntr. ; znnp qwhq.·

. t[wtt b dt~Lpf.li. Lt. J"<'lwz.wfht'l! shLmpjt!pn<'lfr Jh2 'lhntJ bu 

JfrwJU uUffrmwllnL9WJph Jwuufrfthhp[! lf1Pi Ln<rtt/_htn<y -':bmnt 
Bnt'l.fo U(utpn<'iJwqn<[IJn<Lf! ·.t;wzqntJ h'iJ {bmlt.Jwl pwhwJ.U.;,q; 

x=5,5 a, 

npmh'l X-[! Jlf<'lfr UfWpntbwqn<fJJnLUlt {, %-ntf., 

a-f.J JfiLilUil_LIItfP 9fiL9fiLJf! 1 

5 ,5-[! -':wumwmntu q.npJwqfr9 2 q qznwLpfr 'lhU[.pntJt 

11'-ptl_wuhr: Oq.mw'fnf1d-ntt! b'iJ &ntJL WU(Wpwmntpwu J.,. 

n.hwqmfrt/_Uhp[! 1 frhz. np ftwfJfr Jb2 JnL'l.f U(wpntuwftntfJJnLUf! 

npnz~Lfrut 

fl p n z J w t J bfJ n '1 fr ft w L -':hurltJuilf.t t: P.ptf.wubpfr 
flt!ntz{! pw{pqntf. fuLwJpm/. . fuwnLnul h&, bph ppqwubf1fr . 

· ftn'itufoumblt9frwh uih':wJwuhn L ntLJ. -':wmfrftuhf', qnuzdhp, 

wll.(w Lwtf. fuwnhbtn< .t;wJwp 1ulntz{! mw.pw9&ntJ h& Jpuz.b · 

3D-40°C, ppq"wubpnq fnpp pwhftwL '1Lhtnt/. mw.p U'P Jh'l.t 
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U.JLnt-;btnu jJ{Jq_wubpp Ufuuzh9 LittJ bL Jft'i.Jlu 20°C u 4wfuntJ 

J"L'lwtwtf.h[i/r ,fh~t 

Bnt'lwlw'Pp Jb~ (4wfJft 4wJ ulipfr -;wJwp} {JjJqwuhpp 

t.sLntJ bL U[hpqwJbLmfr .p~nw4uuJ·wdb. fJ'lfJfrs' Ufwmpwum-
. ' I 

qwt} dwqwpnq (9 X 9 ud): !lwqwpfr Jh2_ qrJ.wtfr4nt/. 4wJ pw'(.p-

4nt[ L9LntJ bL wHp~Jbzm .pwLw4fr J{Jhp[!t U.Jfttn<hmb. wJntp 

t}wtntJ hL UfhpqwJhLmh Awqwpfr qbpb.fr Jwul! uiJUU[hu, n[I

U[buqfr Lhp.pb.fr untp J-ulJ[if! qmr.thtnt/_, qbpb./ts Slizhtml <fJwpw• 

qnp tfrLfr wHI!.wJbzlh pw'Lw4fr ppqwubp JmsLht Jht'lwz.wtftfr 

J b ~: '-lz nntJ. bL nL'lP 'l ·s q b. L9L n iJ u b p fr Jn L'l w l w tf. fr q wJ 

1,5 q 4w{Jfr JNL'lwz.w•frfr Jb~, wUfwluw J.n'lft4nq wl/.htwoitb. 

tnt[ ftwJ w J'lm h'lfr9 q hpsLht nq· {J{Jq w u b pf!t U. 1 L~.-; hmb. tih pfr 

JnL'lwlwtf.fr Jb~ wt/.htwsLnLJ hL 5 Ut> 4wJ 4wfJfr JNL'[Wlwtf.fr 

Jb~ 8,5 ift ~NL(' b. WLI[W . J!'L'lf! npnznLJ frLi_uthu znnfr Jb~ Lpw 

npnzJwL JwJwLwqz 

fl'{Jqwuhpfr Jht h'lwt} J"L'lP U[WpntLwqntfJJnLLf! 2 q qznwL

.P/t -;wJwp npnzit,J ht x=5,5a pwLwdlwq: 

1,5 q qzn.wL.pfr <wJwp' 

. X= 7,333 a pw'itwdbnt/., 

npurb'l a-L JiiL'[wz.wtftp gnLgJnLL.pfi ~~ 

--
~f'lr UjWf'lmGw4nLJClJWU nj'manui[! 2nn~ ub2: 

102-105°C-mu t.nrwguw& ubpn:q: r/,hpofinLJ bfi JfrLz.L 

0,001 q Sz_mnL{JJwJp lfint[wJ 3-5 q z_nn. b. z.npwaJwL U[w<w

pwfinLJ, z.npwoJwfi Jb{Jn'}nq npnznLJ ;_np UJnt{Jhpfr ·· U[LUpn~: 

Lw qntfJJntfip t 100-fro < wLht nq ;_np L Jnt{Jhpfr mnqn uw JfrL U[LU

pntfiwqntfiJntfip qmLntJ hfi z_nn.fr Jb~ -b'lwt} p;ntwt[nLfJJwL 

U[ LU f' ntfl LU q n L{J J n tfi f! t 

HuUJrhu-uhpnq: · U.J'l Jbfln'lfr 'lhUf.pnLJ z.npwontJp qw

mwpnLJ hfi 160-165 °C-ntJt 

U w f' .p b p b. w J w L b 'l b fi. mbfuLfrqwqiufi qzh~f!' Jnm 

4 uu mpwJwqJfr <wfuSwUfwftJw [Jwu, 5-6 uu hpqwpntfJJwJp 

WIJ(WqJw J.n'lfrq, z.npwoJwfi ti{W~wpwfi' thpJwz.wtfinq, <wfu

bWU[IilqJw bnwfiqJnLfiJt' nmfrqthpfr db.nq Jn.qwt} Jbmw'lwlwf'fr 

JwJphpnq (<wfuSwUfwlfJw · flwufr <wJwp) u taLhlfll 
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n- h w 4 111 fr 1_. t4.wo1_wt} b. zfr4wgpwt} wqwq, 

n f' n z J ~L J b p n '1P 4 w ·L <hU!b.JwLL t. 20-25 q wqw

qnq LBqwJ SbfiwU[wqJw fJwul' WU[LUqJw dn'lHP {1~, Jjrwufoit 

1 cJ 'lfinLJ bfi 102-105°C ~hpJ~umfrSwfi mfihsn'l z.npwoJwL 

U[w<wpwfinLJ: '1-pwLfrs ~b11m,wn.wft9 ulw'lbgfihtnL, {Jwul! '}f!

LnLJ bL bn.wLlfJntfint •[pw, npf! qmLqnJ f ftzbn.pfr Awfu fJw-' 

ufr t[pw b. WJU qzttnLJ JfrLlb. 0,01 q Sz_mn·LfJJwJp, b. [Jwufr Jb~ 
l9LnLJ 5 q znnt fil'wuft II[WiJiiLfiwqnL{JJnLfl(! fufiwJ.pnt/_ fuwii ;; 

LntJ hfi Wll[tU4Jw J.n'lfr4nt/., <htnb.ht-nt/. NpU[buqfr wqwi[p qn

pnLum z.tfrLpt . . 
fl'.wup nt'llnz 20 rnUJ '1-LnLJ bL 160-165°C ~bpJwumfrSwfi 

ntfihgn'l z.npw9 Jwt· ll[w<wpwfintJ b. wn.wfig UfLU'lbsLhl'IL fin-' 

f'P9 mb'lwtf.'nfuntJ qzbn..pfr hn.wfiqJntfinL qpw nt '}wpd

JLU[ LUpLUlf qznnLJt 
- l;nnfr Jb~ funLwt/_nLf1Jwfi U[Wpn~LwqnLfJJntfip npnz1nJ hL 

~hmb.JWL pwfiwJ.b.nt[ . 

( cr - <7 ) l 00 w - _!:__b_l __ , 

.. _· 5 

. npinh'l w-fi funLwqntfiJwL .ll[wpntLwqnt/lJnLLL- t z_nn.fr Jbt, 

%-nq, 
g-L {Jwufr qzfrnp hn.nUiwUnr._, wqwq_fr, WUfwft,Jw dn

'lP b. znn.fr ftznwLpfr .t;bm JfrLz.b. z.nrwon•Jp, q, _ 
g

1
-p finLJfi [Jwup qzpn.f! znn.p .t;bm, 1_ilf'W9iltJfr9 .t;b

mn, q, 
5-p znn.fr qzn.wfin, q: -

~ntqw-;bn. npnzntJLbpfr Jfr~h. b'lwt} mwppbpntfJJnLU[! i_U[bm.p 

~ 0,2% -fro wt/.htfrL tfrhfr: 
!lnrwgmu rqwrm!Mt&p ubt: l;nn.fr Jb~. funLwqntf/Jntfip qw-

phtfr ~ npnzht, WJL ;_npw_ofihtnt/. Uf~pw!pfrbfr Jbi_t 
U.ll[wpwmntpw b. ~wpJwpwfi.pfihp. 50 dt mwr 

pn'lnLfJJwfi WLJntJpL/; pwJwq, mbfufipqwqiufi _qzbn.p U LULJiiL

J"foflh pwJwqp U[W~n'l ntthtfrt . 

flpnzJwh · JbfJn'lfrftwL .t;buib.Jwlfi ~~ f!JhpqwJbL-

.- 111P9 qmpniJ bfi Jfr ZPtwLH, npfr mpwJwqfrt}p 1 uu-nq wt[h

-lf t wuntJfrbh. pwJwqfr ~wmwqfrot fTJbpq.wJhLme JmofinLJ hfi 
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It0 

rupmm617,m ~ iflJu1ub pulnJq~ 1J,7UV1J,m-uq 'lif~mln 11,m~m17,Jb~n 

11,mpBmJu? ~mf!mpmp f!mpGmJu? tfdqf!i!JuJJ' Btf-uul 1f.tf-uu2 

tpu~m11,mJ'mp fmpf!mJ' 

-~mn .rnu:,mhr 1f pun/m6o1mn tf1Jtlqp '!!{ pw~mt/r 'lqp tfiltlmn 

LupBmilmm ilf!my.tfmnmptlql Luplf!m:,mln 1Jl'!tfl' BFmJ 'Lup 

-Gmilmm Ji-,u£1 pwf!b 1J '!!{ r-,u~mt/r ilJmJf 1Jmq:,7uf!iYJ tpu1qn/ 

-lmJ tfrm?mJmnmpm:, d'f!mtlb 'Itf£1F-,u1JJq~mp t/ntlqf! '(Jqf!iltlq£1. 

-ilp fmpmnmtlmmln Btf-uul 1-uul} ili!Jqt}p Lupmubmmq:, p7uf!G1 

11,!{ lqp tfJmJf 1J p7u-ul~ bmJm JpmF£1-,umly. h lO'O 1J?'ItfJJ 

t'ItfLu~ tfJmJf pwJb ilutflilf 1f '!!{ pwvl~ rp-,uJ'I'IJumm~ 

-tfni!J '!!{ J17UIJB qL min ilJqf!J mJf 1fU1 q :,7uf!FYJ t J17U 'jmy.t/m nm pJq6 

f!mpBmJu? p-,ui/Bm£l'Iil lnu.1 8 p7~tfrm?mpmf!un/ tfpupt/0 pm'J 

illm'Immn vtflq IJ7ummmnm:, 1fl'!tf!' pu1qt~GmJu7 'Jo!:Ot-60l 

1fl'Jtfl' ii'ImJb ru'Imdm:,mln f!mpGmJu? '( l8 ·IJIJ) Jq'!JmJf 'J7 

p-,umnmJmmw t1 f!1mf1Jmq:, 'I m 'J t/ b u £1 q J' '! m J' l u J U 

t"fu1q:,mln 'J.m'Jmpmp y.Jtn~ mml ilf!iny.tfmnmpJql dfJ"!rJ 

Jmdmmrnpqpm:, 1Jl1Jt/J' il£1-,uF'J Lupmubmmq:, fmpn/lmd putn 

-Jql JJ-,ul1, lqp t/JmJf tf£1L£l 1 pwppu:,mlnm il'JwF£1-,ubmJm 

tJmpBmJu? 6yp tfd'Jmn :puJqtJ£JFmbmvmy. (tJtfFmpJq6} tltfp 

:~w•\m~mnun! •II"'P~o 'm: ·~·•. 

-Jm~mJr/;'lif fm~mvJm tf'Jptlmp ilmm b1up 'J!{ p1u'!Bmilmm 

il£)7uitj LuMJmvJuLjr Ju 'p7uf!mJIJ 1 Jt7u.'!mim'T iJ 1J 7 u F fl 7 u 1 
t/ b u £1 q J' tJmpluJu f!mF£17upm'lun/ putfrm?mpm'Jun/ tfpupt/0 

tpu?if~Jmn/utfr JOuJupmbJm~ 'lFm 

1J 'lmpBmilmm 7F-,ufl '!If p1Uqdmn/utfr 1fmq:,-,ur!Jm ili!Jmn '~m'!. 

00~ 

-mpmp ~T,mrBmJu~ .1 r..,u~'Imln~mln i!Ju 'f!my.tfmnmrJq6 mlqp 

-mJ:,'Im 1Jl'Itfl' '!!{ p7u'JBmilmm ili!Jmn lmvm Gtfii'Jmmmn/lYJ 

I J17uGmilmm 1F7U:eJ pmq Lqp7u f!1i J17U f!metn J rmf eJw'Ibo tf?tfq 

;.J_mn/utP :BtfG'Im.G ljmpJml ~ OU pm~ LZ l 1 pwpf!n-ild'Jmn 

:puii'ImJmpJm:, q7umm~ 1 J17t:'pJupmbJ:"q iltJ-,uf£1-,utlupmvq:, 

fmLq 1J6tfp tftlqf!nfmlolmn tiln/mlolmn tf1Jtlqp lq6Jl nt/lmm 1 
7f7u£l iJJu 'puJqlttm~mbu:, '!If p7upBmJrm ilJqtJn/m6olmn 

ttftm?mpJq6 1f ?ifG?uvq6mtlmh1j 

tf'J-,U •h~ g'z · 1 .rnuvlq iJJ-,uF?'JmilmJ-,ui GtfG'JuJu '(ililfmp 

-lwfmpm:, tff!7ub-,u7 1J t/'Jt/p-,uflm} Gtfn/m6olmn mfLmm 

-qp 6 if1J'f FJmF_?'1mvmil rm~ Ju~q 1 fmprbmq (08 ·q'J) iliftm? 

-mf.m'!uflj_ :ilp1u~Jubmmho (lifo) qiftmlm~m~unf q~upq0 'I] 

:h 'ililf!mvl~ tfvlfl il-g 

•h 'umq:, G-,ulqf!Dmvq:, 

iJ'I-,uffJwpmf!un/ GtfJ:ul ilvtfl'T t/~mpmd f!F7UIJ il-,~ 

. •h 'ilp-,uBmilmm 1fl'It/J' mq:, tfi!'!mvl~ tfi!tlqflp '1 tfm'IU 

-Jlf{:; 't/f!tfcJ;mJmln 1 IJ-utfl~ t/~mpmd qf!ifpwrlm il-,~ 
'pu-% 

'9q J' ifvul 1 ~'!7uF£l7u~ m'I7uJ min 'JmF £}7u pmf! un/ TI-A\ Lq mJu 

OOl(~iJ-)!) 

g -A\ 

·"funmtJmd lmF1fmq:, 'J.lf r7up 

-lm:, lqp t/vul L7'!7uitlw"fm'Juflj :IJq p7uul'~ t~Fm umq:, •lnuJ 
g-P. mdp iff}Jqfi mLmtnq [' J1uil'mp pu1qf!DqLrnln il~mpmiJ 

:( umq:, lnu..I g) 'J!{ p7umm:,bf!il ilp7uGmi! 

-mm '1 p7u'JmlJub iJfiq£1 ilbJuGm'!J' 1J 1 p1uJ,;,'Lmb ilp7uJLjrdtf: 

dJq ttfmFmG? i1~7uLq:, 1J m'Jm6mvm7 ~huLjrJLjr Lqp7u ifbnqln 

.:Ju 'mvq mnifb'Im:, 1f tfrm?mJmnmpm:, 1 ilmqln UfJ1uFeJ-,u~m'l, 

-;uJmln t/~mpmtJ :'lFm 'Jlf J''lUFJBmd'mm ~T,qJul7ub'b pu1q:,mln 

il~mpmJ puiflqrpu 1J vul h g '!If 1'7uvl'T fipmFeJ..,umly. h lO'O 

1Jl'ltf1' 1fmq:,w:~Fyj tr!t/nmtfp 1'7uvl~ i1Ju1uJ 1f Jum~ t/r tf.'Jt/V 

-mJmln LuBq'Jw vtfl~ h g mup '!If p7u'Ib· mJp tfmnpmbdqln 

' 6qp tf~mpmtJ. tpu-pn g'o ilnmp tf1Ji1Jq'J tftlymmln 1f ii'Tmm 

-m:, if'JmpmJ 4'Tmtfr '!Fm tf'bnylnJu · 'nqln'Jim ilnJqiJ if'TmpmJI 



/i Jpwf'l! tp~qnLJ t, nLump z.npwyJwf.J uqq_pnd &pwpp Uf'M 

Lnf!nt/_ht"LS /unLuwt/thtnL t)wJwp tlhpLLfo uwloy_wful! _pwpd.pwy

'itnLJ h'it iL Wjf}-U[ bu Ufwt;nLJ Jfo'itz.LL wnwm 'I"L"Plf'ithpp w'ity_w
utnLJf! f!'itf}-t)wwt/_fo, npf! unt[npwpw[' whnLJ t 30-50 qrq: 
U.jbn LJ;hmfL UI11[02i..ufuf! f7y_by'iJnu! b'it h zwpnLbWqnLJ z_npwynL-, 
tlf! uw;;JwftqwJ JwJwtiu't.fo l!'itfJw!fpnLj, -

ElCJ D I 
I 

9npwy1_wJ 'itJnLzLhpnq Jpwpf.tbp[! Uf'urzhyf.tntJ hf.t t.pufr.~ 
ftwmnpntJ 3-5 rmq I!LfJwy.pntJ iL : f[znnult llflhp.pthpfr Jht . 

h~wJ fun'itw4_;Lf1J~'~l! npft1_nLJ hfl J;buiL.Jwl pw'itwd.fwt{_, 

nptnhrz \V-b Jf/bp.pfr Jby_ /un'uwt/_ntf/JwU Uf~pnLflwfJnt{JJnL'ilh t,_ 
% -n4_, \ 

g-u Jpwpfr fJzfrnl! lft.nwullfr t;btn Jfouz.LL z.npw9 nLJf!, q, 
go-[! Jpwpfr qzpn[! qznw'it.pfr J; hm z.npwyntJpg J;bwn, q; 
a-u J{Jhp.pfo fJznwflnt 

. !l.nLq.wt)hn npnznLJ'itbpfo Jjry_LL hqwJ mwpphpniTJJnLU[! qwq_-

. JntJ t 0,2 % -Jts nz. w4_htfo' 
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~L()Nv . VII 

Snl1'l.Jl USUBlfU1, d-Ulfll.1U.4 Sbfl.lt 
OJttbB(\fl_ !hfl!!f14U.-.fn•ITflU.4U.\, 0\POBbU'LbP(! 

- . 
~uru~~ ~u~u~rn~~on~tc b~ ~n~n~a~uu~~ 

4w p·w q.p t)pJ'itwftw'it q_w'it q.t/_ wJI! fJwfJ'itw Jnuz'it t, !inuz/rs 

pwyfr qwpwgfo Jhy_ h'it ui'ity'itnuf ubpfo P"L"l' pwrzw'fpwJwuhpf! ' 

,. y_nLpf!, !pnu_!pwtnpf}-Lhp[', . uUffrmwfJnLyUhpf!, fJwfJLwzwpwpf! 1 

fouq fJfJnL uhpwqwpwq.p Jhy_ ' 'itwfL U[[Wq_JwJp fJwfJ'itwfJfJnL'itt 

UUfpmuFqnLsLhpfr Jfy_fo'it UfwpnLf,w't.nLfJJnLLf! J"Uf.f Jhj 

¥wq_JmJ t Jnw 0,50% (0,35-foy Jfo'itz.L. 0,80% mwww'itnLJ

bbpnt/_) t 4wpwq.fr J"L'l_WJLnL{JJw'it l;wztf.Jwfl JwJwLwq J"L'l_i.JJ· 

q_n~pq z.np LJnLfJ/r .pwLwftl! (wnwfls qhpwfJpp IJ!'l/r) f!'it'lnL'itt/_nLJ 

t 1 % ( WJ'}- 'itnLJU Pfr~u [!L'fnLflt/_wJ t rJwiL t;nu.ptuJfrL Jhfln'ln~ 
umwyqwJ f[wpwgfr t)wJwp, fJhiL t/Huumnph'ii LUJ'it pwptlp t LP-

- ~nLJ) , l. nupwJft 'it hrzw'itwf[nt[ umwytf.wJ f[wpwq.fo Jhy_ uU[fr

wwftnLs'ithpfo .pw'itwftl! t)wu'iinLJ t 1,1-1,6% -fl, JI<Lf[_WCf."Lf'¥• 

z.np 'itr~fJbpfr [!Lqt)w'itnLp pw'itwqp' Jfo'itz.LL 2 %' • · 

. lf111jrwq.{! U[btnp t UfwpnLLwftfr Lpw J"Lfiu.pw'iiunLp mbuw-. 

f[jr J;wJwp npnz ~wLwftfo p_nLp, pwJ9 16% -fry nz. wqh[pt .R[Ip . 
'itzqwJ .pw'itwfJI! pwptlpwsLht/ru t/_www'itnLJ t J"Lilf fJn'itufru-

. mh'itsfow'it iL npwftf!t _ 

funLwt/_nLfJJw'ii "fwpn LLwqmfJJnLLf! q_q.wlfr z.wtpnt{_ ftwfut{_wt} 

t J"L'lp funLw.1_nLfJJnL'iifo'9, wJufoL.pf.t ' JzwqJwf.t JwJw'iiwfJ y_nL-

1'1! IIJwt)blnL f!L'lnL'itu.dtnLfJJnLflfry nLUtnjr U[hw p t t;wzqfl wn
Ubl funflwt{_nLflwftnLfJJwfl 4_pw tnwppbp gnphnuflhpfr (JnLflP 

f[wq_JnLfJJnLU[! , J;wptf.htnL, Ltf.wyJwL iL tFzwqJw.L_ y_hpJwutnjr

C.wLf! 1 t) LULn /rftth f' jr J bJnLfJ J nLfl f! fL LU Jl fl) LU Cf. 1}-b QnLfJ JnLflf! 1 

100 q J"Lilf! Jfor-fru t; wztf_n4_ UfwpnLLwfJnLJ t JfoLz.L. 2 ,8 tft 
q.wq_ (80%-f! tuq_wtn t/_jrfi.wqnLJ, 20%-f! unwq_JLUJnLJ .fnLh-
4_wJ ) t . 

. 4wpwq.{! (!Utn fJwnnLy_t{_wJ.pjr w11[!1ff}-J;ww J"L'lw;pf.t Jfop_w~ 
qw_Jp t, np[! ftwqJ~w& t J"Lflp fopwp JjrwywJ l(utJ Jp mhq_nLJ 

J;w{w.pt/_wJ Jwf.tpwq.nLJli Cff!Lil_d.bpjry, U'P ftwJ Uflw'i_JwJfr tpn-
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.[2[! p ft w {J p l 'bb p p 9 lL o 'IP Uf 'l Uf 2w ft tbp p 9, [!b '1 n p nLJ ftul Uf w ft 9 nq 

q_ wh q.q w ,}{! w q_ w m ~ h 'l n Lft !" L'l h t 1 2. h 'l n Lft J n L'lP p w2/zwLJ {! 

ftw fuq w,} t hpw J h fuwhfoftw ftwh J zw ftnuf P9, ftuft ~ hqnLft J w_ 

up .pwhwftl!' J~hpJwumfoC.whfo9 lL hpw thpqnp,}Jwh mlLn'l!IIL-

fJJnLbp91 
4wpwqfo Jwhpw'fpmwftwJpb ftwnnL9lf.w.t.pf! ftwpb.Lfo t mhu- . 

h b l J /zit f7n l n LIJ w'u ftw pth p fo 4_p w1 '1- u1 J fo J"L'lUI 'lwzm f fu w J

,}wqnp4_w,} Uf[WI[_Jw!fo ftwfJfLthpnq, npnb.p fopwp ~bm Jfow9-

4_w,} bt wnwh.!foh mbqwJwubpnLJI BnLtzWJfib ~pJ.pn1.J ftwpb

LP t mwppbpb[ J"L'lP ~bqn1.ft lL Uffo'i.J'I !ppwft9f1whbp[!, /zhlUfbu 

h wlL p! n L[' b qw9 4_w.t ! n L'l/! 1 b p p hJ'i.J ~ w h TfPUf nul bh {Jw 'l w h {J

hhpm/_ wnwh.!foh JnLqwq.h'fpfthhp ( wlf.btfo ~ur&.wfr! U[[wq_t!w

Jfi funznp ftwfJfothhpfo) lL o~'lfi Uf'llif2wfthbp1 
Bntq.ft !pwq_w J fo whph'l~ wmn1.{J J.nLb l! ~ wu m wmq nLJ ~ J"L'lP 

zbpmp Jh2 unLI'/W'iJ-lJ/ J"Lff..UI[nu} thpftp {Jwtpwfl9ntJnq1 

b{Jb J"L'lfi J w ftbphufoh ftw {Jh9thh.p ff'LU[nLJ,} thpft, w Uf w J fiut 1h 

wnwh.!foh mhqhpn1.J WJb tfin.pp fiLl ft{Jwtfiwh9fo JnLii_p Jb2: 

4wpwqf Jh2 J"L'lf! qmhqnLJ t mwppbp JL.tnLfJJwb pjnL

pbqtbpp J.ILnqt l.wpJwh JbfJnlfnlf. umw9qw.t J"L'lP Jh2 wnw

'iwbnLJ bh J. b,} .puihw ftnLfJJwJ p J tub p pjnLpbqhbp t l.nu.ptu Jfih 

bqwhwftnq umtugqw.t J"L'lP Jb2 ~wL'IfoUfnLJ bh J""lP mtup-

php J.ILfi Jb,} PJnLpbqhbp lL Jtubp pjnLpbqthpt . 

l.tupJwfl bqwbtuftnq ULnU19lf.t.iJ,} ftwptuq.p JbJ' J"L'lf! U[fl'ftu

b n 1.J t ft tu J n 1.b J.fLnq, n LUmp U ~ Jb Wl.f!P { /! b ft b nLJ p [' qpJ tu 9-

ftnL'i.JnL{JjtuJpt l.nu.pUIJp'i.J hqtubwftnq ULnU19lf.wit ftwpwqfi J~z 
pjnLphqthpfi ,J b,} J UIUf! qmhq n1.J t t! hm tuumw Pfil, 'IJ"L('tu-\ tu( 

J.ILnq, · np[! npnzwftp UftuJJwLhhptnJ wb9bn1.J t ftwJntb -1/_fi-

. C.wft/z: · 
Bnui_fi ftwnntslf.wJ-.pfi qptu tuq_qntt! · hh J"L'ltu'fh'lfiftthpfo 

{Jtuqtufl{JfJbpft UUffim U1 ftnL9UI Jfib b JnL{Jhp[! U jiJL'lfi UflUII[_J tu JnLJ 

qmhqnq uu1fimtuqnLjjbbp[!t U.qhpf!, ftw{Jhtu{J{JttLb lL ftw{Jhw

Z w.ptu Pl! lh h tu q_ qn1.J J n L'lP ft w nn tgq tu.t.pp qpw, n (' nq~ h m lL i[[!Ln

b[!qnLJ hh LnLHLfi qfrC.tuftnuii ~ptu.thfi frnhhbpfr ftnhyhhmpw

Sfrwh fL btumpppLJfr .f!l"PP'IP U[UipnLhwftntfJJnLbp wq_qni.J bl 

1
nuzfr uUffrmtuftn~.s'i.thpfi nmlbtfrnLfiJtub tuumfrC.whfo . qpwt 

8n,~.~fi ftwnnL9lf.w.t.pfr Jh2 npnz qbp h'i.t fuwqnLJ flwb. q.w~ 
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q_ h ['{!, J w ub wq n p w Uf b u 'o '11!, n PI! J nuf.fi ,J hp_ t J m fl~ ~.J J nulw

q.nJtu9tftu'u f!bflw'9.f!nLJt 3trttzfi Jbf. IJ['j!Uib ztum. t ~'ffJ WJb-

.pwh hw .f!Pl 4w1 n~.t {: - _ . 

fTJ l w q_ J tub ·;n ttz/r tf b 2 pwzfu4. w.t { 'flfu Ul4_ n pwui h u 1 ,0- fr 9 

Jfrhl"- 2,5 d~ mpwJwqfr.t ntthsn'l fttu{JfiJ.hhpfr J.ILnq ( wq. 22 }t · 
htnznp ftwflfrlthf'f! (5 -tf~-frs Jb,}) ~tuhqpLl{nLJ . - bt Jptuj'il 

~ wpJ wh Jh{Jnqn{ um wslf. w,} ftwptu qp J h21 

'-lwptuqfr Jhp_ Ufltuq_JtuJfr pwzfuntJ{! fttupb[p t mb·utbl, bflb 

jnLqfr {JwpJ . ftmpqw.t.pph 'lbbh.p ppnJ!pbhnl qutU[nLJmfr [IJL

.tnLJfJnq hhpMw.t flnLtzflf!t fil'nL'lfJf' ~bnw9bh[nq ftwpb[/r .. t 
U[[Wq_Jw.!fr qmhlf.h£nL mbqn1.J mhubbL bpftLwqnt.t'ii p.thp, npn'il.p 

J.fLn4_ hJtufl bL JnLtzfo Jb2 qmhqnq Uflw'lJtuJp ftwflfLLbpf,Lt · 

U.J'I Jbflnqnq ~w!mbtuphpntt! hh 50 d~-fr9 Jb,} mptuJwq,t,;q_ 

U[[Wq_Jw!fi fttufJfiLH('[!t f!Jlwq_JtuJp ftwflfrLhhpfr .pwhwftf! wqb

LP C.frzm fttuphtfo t ~tuzlf.ht Jtuhpwqfimwftnq: 

lf'!'PI>L"'"e'-' 
"'l'"''!"''f~~/!.. 

d~-nf 

1-2,5 
2,5-5,0 
5,0-7,5 

_7,5-10,0 
10,0-15,0 
15,0-20,0-
20,0-30,0 

lJ. 'l J n t u w ~ 22 

fiJl"''l,r,.,IP ~wpp(ulzpp pwtfunL.!f!_ w1'b ~•pwy} .tlzJ:, 
- "l'l!. umwu11zt t . 

82,69 26,5 
16,45 57,0 
0,72 9,9 
0,11 4,6 
0,.03 2,9 

~.,..t,.,'i. - ~,.,,i,~u·~,,l · 

~ ... pf(,;a,.J.. ~- tflt ... 'I.J~IP 
,e,.,'iJ..,~l! % ~,.r/,.,Ll!. . % 

82,79 ' 14.9 
15,69 30,0 
0,83 7, 1· 
0,33 7;9 
0,27 ·18,5 
0,08 15,0 
0,01 6,3 

Slll>fl,r USU.8\TU.t fllfl08bUtbPl! - . 

4wptuqp t;wmftnLfJJnLhLhpp U[tuJJtuhtu{itpqtu.t hh ftwfJfiUJ~ 

i"'-'l nqt ~q tu flbtu J" L'l/! mw p ph l' ~ w m ftn 1.f/ JnLb'i.t bp n1.'i.tb 9 nq 11-LP

sbpfiq'i.thpfi futun'i.tnL(''f L npp tuq'qni.J t fipw t;tuLJw'i.t u Uf[!'i.t

'IUIOUUJb 'fhpJtuumfi-Aw'i.tp qpw: 'Liui(twqfi Jhp_ Jnm 20°C p_hp. 
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Jwumfo'bwlmtJ Uffo'bq t/_p'bwqntJ ~ q.mLt/_ntJ J"•'lfo lftfoobpfo'f

lthpfo 30 % -fo!j "l wt/_htfo1t 1 fouft Jlt.wow~Lhl'f! ' JLntJ h& -\hqndt 

t/_ft&w ftrnJ 1 P "l",.-1' CflP9 b pfo r{u h f'l! utfolt '1 t/_frG. w ft p ft wpb[ft t q h

pwHt1 J"Lil.f! Jfoltth -8.0°C-/ro 9w~p UfwqhsLhtm/.t 

B m.qfo · ,/ frb.lt n tjfl '1lft9 hp Jt IJL h PI! ft w pn '1. h& PJ ntp bqw& w l 

m~pphp p_hpJwumfr&wltLbpmJ1 f!1t'1 npmJ PJ"L('bq1tbpfr Jp 

auf! t/_hpwcl-t/_ntJ t Jp UIJL J.b.fot fipnz ~hbp ftwJ"_LL bL (umw

PPL)I fouq .!JnL.u1thpf! wLft~;UJ"Lfl- {Jbwwumwpftt): '-lwfiUwJnL'l.f! 

~wrn'l /;' LUI1W2_W9irb[ tnr"u pwq.JwJ.J.. wwrwmbuwfbh[' (v, a, 
~ h. ~1) 1 ~-a.kl! wJ'bitw~wJn<'itit 1;, ~- h. rx-akhrl! l!ft ~"'Jm.it 

b'il k wito'imLJ' bit ~1 -k ~-Akhpfot 

Uhr~ &.wluwUJ.wmrwu\nnuJ'e .h fiwum&.wgnuJ'e: '-lwflfr uhp

'l.wmJwlt Ufl'"Shuf! JwflpwJwuf.t 1tqwp"wqp4_wJ t V ' lltfunt.!t 

Snt.'lfr umwsJwf.t .t:wJwp ltwfuwmhut/_uu) uhpf! UfWUlnhflfo'lws

ltn~J bf.t 80-94°C p_bpJwumftC.wlint.Jt ~f.tq npn.J wJpn'1.1 ftw{J

ltw Jinqp 4_bpwJ4_nt.J t .t;hqnLq 4_pG.wft/u UJ'IUffoup J"LTf.P9 ftw

pwq. umwflwtnt .t;wJwp uth,;,.[! t f.tpw Jp Jwul! t/_bjrwUl UfPl.J'l 

4_frC.wqfo: ?Jlw · .t:wJwp uhpf! U(wqbsf.tntJ (.t;wuntliwontJ) . h1t: 

Uhpp qwf.tqwq UfW'lhsJw'b qhU[pntJ uftqpntJ PJnL('hqw- . 

flntJ hf.t wn.w~hl qJ4_wpw.t:.wl '1lft9hl'/t'1Lhl'(!1 fruft 'IJ"L.f'W-\wt 

lftfrsh I'" qf.t b f' I! J nt'l./t J hp_ . Jf.tntJ . bf.t .t; bq ntft !pp IJI Ito" U/ Jfr a b.n4_ 

h JfrwJlt fhpJ~umfr&w1tfr ow&pwoJwf.t '1bUfpntJ qwpnq h..'b 

,[ w uwJ p pjntphqwf.t w [I 

· Ubpfo fhpJwumfoG.wfJI! wpwq. 9 wctpws1thtftu .t:wJm'bqntJ hf.t 

pJntphqwgJ'w'b zwur ftb'bmpn'iJ'bhp l.t. wn.wp_w'bntJ b'i.J Jw'ilp 

pJntphq1thp1 uhpf! Ufw'lhsf.tnw H Jfr1tlb. 2-5°C, npU[huq_fo 

'iJpwf.tj! {wunLbwf.twlt qwpG. JwJwfJwqnLJ: Uhpf! Jfo1tth 1~5-

2,SOC UfW'lhsfJblfru bpwf.tp .t;wum'iJwflntJ h'iJ Jn·m 1 d-ntJ1 

JfrLlb. 2-4°C Ufw'lhof.thtfru wJnwfJe 3 d-mJI l.Jnwf.tl!' 115 d
nLJ, Jfohlb. 5-()'JC-fr '1-hUf.pnLJ wJnw'bp' "l Ufwqwu fi i:l-nt.!1 

J.jnUI'iJ/!' 4 d-nw, Jfo'iiJ.I.t. 6-B~C-ntJ' wJnw'bl! 12 d~n1.J1 A[!J

nwfll!' 8 d -n1.J 1 
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Unt.JLfouq ~wJbJwmwpwp ntJbq Uiwqh(jniJ(! l~ tUfwili.(linJ 

.. J"t'f.p P"L"l' lflfoshpfofJHpfo . Lpfot/_ utfr1t'1 t/_fo&wftfo w1to1thtnt.L h 
1t I' wlls J fr J w u I! Jftnul t -') bq ntq i/_fo-bw ft nt.J 1 !. h 'l" tq qft-bwft n t.J 

t q.mltl[nt.J ( wJnwltp) ftw{Jltw J"Lilp .t:hmb.Jwl .pw1twftnt.fiJm1te 

(8nt.. OthLhq): 

·-10 
0 

.+ 5 
+10 
+15 
+20 
+30 
·-j-40 

v 

l.hqn<~ J',.'LP l"'f.."'ltn<PJn<Lf!, 

%"-nt£ 

16,0 
20,0 
30,8 
46,8 
69,6 
82,4 
86,2 

100,0 

Sntqft pjnlpbqwontJ I! qw pblfr t wpw qw9Lbl Ufw'lhsJ wu 
JwJw1tu;4 uhp[! fuwnfthlnlf.: 

Uhpfo .t;wuntf.twoJUJfJ qhU{.pntJ "l JftwJf.t J"L'lf! pJntpb'lw

bnLJ ~~ wJll.t. rjrnful[ntJ bL lfrutnftqw-uutfrmwftntswJJtf.t pw. 

qlllf.tfJf.tbp[!t -Rw'bp np JffL'l/r b. [JwqwLfJL"hp{t f!Lqwpl.wqJwfJ 
. . . 

qnp'6-iuqfoo1thpf! Jpwmbuwft 1_hfl1 -\wqwf.twf[wL ~. urhqfo ~ na.f.tJ,_ 

LnLJ wn flwqw'bfl'bhpfo JwuLwqft fu'lnlJ, "l'l! 1\hzu!UJS'l.tn.LJ t 
J"L'lf JpwontJ{! ftwpwqfr .t;bmwqw wnwp_•uqJw'l.t 'lhUff!"'-J' 

fl'fJnL ubpwftwpqfo wpmw'lpntfiJwL Jw,Jwf.twl[ ~th[l[! .t;UI[Ib,. · 

l"L9 wnwf1 Ufwumhpfr'lwsntJfos b. Ufwqhsn~.Jfos 1\h,nn, · J/w ... 

qwpqmJ h'b ~wfJltwflflqwJfofl pwqmhpfow'l.t4pfr Jw.[!lfL(1 ~nL[~ 

mnLpwf.tbpfo Jwqwp'fnt/_1 bpftwpwmh Jw~wpqJwf.t clwJUif!w~ 

f[wflltluuhpf! Ufw-\ntJ bL 12-fos Jfr'l.ttl.t. 18 d 14-18°C-ntJ, Ul'l 

chuJwf.twf[ flfl1_nLfJJnL1tf! pwpJ.pw'l.tnLJ ~' J"L'l(! wumfoG.UI'tlwpwp 

PJ"Lf1h'lwLnLJ 1;1 rjrnfut/_nt.J t uhpfr lfntnfr'l l[fr&wftpt 

4wf1Flwzw.pwpfr U1pn-')Jw'l.t Uff'"9huntJ ftwfl'bwflflt/_p . U/nw. 

1.w9Jwf.t t:bml..wLpn4_ pwpdpwf.tntJ ~ p_pwJ-1twJfo1t fon1tLhpfo qn'iJ_ 

gh'burpU/ sftw'b I "PI! pn.ppwoltnLJ ~ ftwflLw JnL'l/r tJ nL[UfiJJ JP 

~UJ J nLb n Lf/ J" tf.t I! 1 [2Wb /r n p q.Lq/tft1t b p fr fltu'l wL fJLb p ft u Uf /r U1UI

~nL9. wJfr11 1tjnt{Jhpfr Jwqhpl.t.nt.JfJwJJt1t wqmpqnLfJJnt'bp J1_fl4_nt

PJnL.'bf! JfoLJ.b. pH= 416 (/rqntlb~mpwltw'l.t qbUT} pwpJ.pwgf.th-
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tfru tflnppwLnLJ tt f!It'1 npnLJ ~w'lbfr'b~~wl9frnLJw!pnp!pw~nw
'Jfr&. . ~nJUJ(h~ul! ~npsitmJ { Jwtsfrnd!l!, ~w'lhfrfll! wity_w~nt/_nLJ' 
l . Lu,;,q_U/~P/r J.b.nq> ntntnLJ {, "1'1! tJw~wp'flf~tl uhpfr {u/Jh

JwurmfJJwJp w.nwy_ { phpnLJ Jw~wl''Jt/.wtl tJhpfr wlfhtfr wpwq. 
{wunLLwsnLJJ · 

f.Jwp&wmb. Jw~wp'fJwfJ JhfJn'1nt{ J"lfl UJW~pwu~hLfw, hpp 

uhpf! ~wpG JwJwfJm~nLJ Jw~wp'ffr {bur fJn'lL;,LJ bt 9wtlp 

f.hpJwumfr&wLnLJ, • WJ'fUJfrufr tflntflnfunLfJJnLLLhp thL L~wm
t{nLJ. U.J'1 '1hUJ/!nd uhpft {wunLLmsJmL JwJwLw~ urh'l.fr hL 

nLLbfJnLU JlfU[WJfrh !pwqUI;/r nt J·wuwJp J"L'l.wq.Lq/rqthpp fJw

'l.wflfJLhpp fPfr'lfr4w~wL ,Pn,PnfunLfJJnLLLhpt 

'twrwq~ wnwtwgnufp ubr~g: Uw pwp'1 ~"L"P'1 UJl'"Shu {: 

Uhpfrs ..;wpJwL JbfJn'1nlf J"L'l./r wnwtwsnLJf! pw9 wurpn'l dw

JwLw~w~frs mhunLfJJn•LLf! ~mphtfr { ..;wJwph[ fPtnurw-afrnL 

inbunLfJJtTLL,l! (luntlif.hpur b. qwL-1-wJ, U.. P.htnnLunq_}t 

:htnurwofrwL LJntfJ/r JwLpwslfw~ JwuLfrqLhpfr ~nLsbLur

pwsnLJL {, "l'l! Jm~bpbu ~ 'f"Lf'U q.wlfru o'lf' UJ'l..UJY.W~Lhpfr 
..;hurt . 

fTJ wpph p w ~w L q.n ptln 'l..nLfJ JwL ~w p UJ q.w UJLU Ln(l uiu Ln frl./r J b 2. 

ubpfr ..;wi'JwL dwJmf.Jw~, Lpw Jhy_ i!L~LntJ { o'1, "l'l! "b'lnL

- ~/t Jbl pwdwLqnw { tfl'tf"Lf' wnwp_wsLn'l wnwfiJ.frL Jwflp_ 

UJ'lUJP.UI~Lbpfrt lwpJwL dwJwfJUJ~ O'ffr UJ'lUftUifiJbpfr Pfrt/.1! r l 
uhpfr Jhi ..;wuflnLJ {5-6 ULI'IJ:-/tt /:Jpp O'fp UJ,'l.UJP.W~Lbpfr Jh

~ntfJJnLtf! "wuLnLJ { 50-100 U~-fr, umb'l~lfnLJ { O'f~JfrL 
..;u~UIJwqmL JUJ~bpbu~ np[! 1 l ..;b'lndtfr Jbp_ "wuLntJ { JfrLtb. 
80 d2: . 

lt.wp/JiqwUJWutpWumfrlfi Jbp_ "b'[nL~fr wLf!fJ'1.t;wm zwpJJwfJ 

'1hUJ1J"tJ J"LIJ.wq.L'1frfilhpf! 1 n(mLp ~i7Lupfra · q.urLt{ntJ hL 1-2 
d~ "bnwqnpnL[iljUJL t{pw, pwfuqntJ bL o'1fr UJ'l.UJP.w~Lbpfr "hLnt 

U.J'1 pwfunLJLhpfr "burb.wLpm[ UJ'lllJP.WftLhpfr . JU!~hphuwJfrL 
JJJqmfrq thsfrmfrLw-uUJ fr.mw4ncsw JfoL LJnLfJf! JwuwJ p UJ" 4-

t/_nLJ { JI1LI[Wq.L'ffrfiJhpfr9t 8nL'[wq.L'1fr~f! 'lf'4tf.nLJ { pp !'f.Wzm:.. 

UJWfiU14wL 'l.hp;,fr Jfr Jwufrs b. o'lfr UJ'l.UJP.W4f! wJL Lhppw'l.ntJ 

{ frp Jw~hphufr tf.pw (fPtnurwsflntJ O, npUJh'l wnwLJ.frL Jnt- . 

'lwq.L'fft4Lhpf! JfrwLntJ H fif'wpt fJopwL LUJwuurntJ ( ~wfJ

Lu.iJnL'lfr lftfrphpMLbpfr nt [.pfrtf. UJ1l'1wsndf!, npnLs Jfr Jwul! 
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JLtaJ { ~b'lnL~ t/JrGw4ntJ b. ~wpHu UJfrL'1 lftfrshpfr~Lhpf! ~w
UJniJ { qnLcfLnJhpwmfr J.b.nt/_t 0'1fr UJ'lUJtwftLbpfr_ Jlwftbpb.nt -, 

fJ/rL 4w~LwJi1L'lf1 WJ'IUJfrufr ~hLurpnLw9nLJp ~wpblfr 1; '1f'"bl 
J wL pw '1/rln w 4n t/_ 1 

. 0'1/r UJ'lUJP.w4Lhpfr Jw~hpb.nLJ/JpL Jnt'[wq.L'1fr~tbpfr "wlfwp-

Jwhl! · LUJwumntJ bL Lwb. ..;wpt/.n'l ..;b'lnrt4fr Jhp_ wnw2w
9

n'l · 

Jpp4wJpfl zwpdntJflhpf!t lfpp~wJfrL 'l.wpJnLJ/! 'fW "b~,t~/r 
JwuLfrfiJbpfr 'l.PP.wLwdb. zwpJnLJL { · Jpp~fr wnwLapf! ..;wL'lfr

uwan'l frLt-np q.~fr '/.11L(Ilf!t U.J'1 Jppfr~Lhpf! (fl-. U.ubJ~frft b. U.. 

'1-pfru.hL~n} fJwtflwLsnLJ bL ..;wplfn'l uhpfr wJpn'll ..;wuurm-

. . fJJwJp, JwuLfr~Lhpf! Lhmhtnt/_ '1bUfp o'lfr UJ'lUf"l_W~fJbpf!t 
. . 0'1fr UJ'lUJlwlfLbpf! f!w.fut/_nd hL nl JfrwJb. J"L'lwq.L'fMLh

pfr, WJL L.UiiL frpwp ..;bm, npfr W'l_'fhsc:nfJJu'Jp tflnfut/_nLJ 1; Lf!

pwLg db.[!, {ru~ LpwL9 Jh2. b'lwrt J"L'lfr q.nLI[dhpf! fuur~LnLJ hfn 

bpp ~wfJ'ii.UIJnL'l.nt/. phnLqUJtl o'lfr UJ'lUJ!W~p "bnwLmJ 1; .t;b;_ 

'[nt~P9> LUJL UJW'!lntf.nLJ { b. J11L'[WJ{rh 4nLq.[i1JhpwurLhpf! f!L4-
Lt1LJ bL .t;b'lnL~fr Jbfl.t 

.' · U.Juurbq LpwLp Lnpfrs nput/_ntJ hL o'lfr Uf'lUJtw~tbpfr ~n'l-
Jfrs, J11 t'lfr q.nL'lJ.bpf! fun.znpwLnLJ bL b. hpp LpwLp "w'!LntJ 

t •P•1.111~fr Jb~!'a.flJwL, JfrwLtnJ hL frpwp; wn.w2w9 H 1,;q_ ~/JI:.. 
pU1q.p ..;wU7fr.4Lhpt U.J'1 rlwJwfJw~ tfPtf"_Lf1P wnwtwonLJf! fufruur 

. f!L'f"WLnt/_nt~ {, 8nL'lwq.L'1fo~Lhpfr fJw'l.wLfJfibpfr Jnur 700/o -{! 
f!LftflntJ I; fJwLfr Jbp_t · 

lwpJ:UfJ lfl(l"9bunLJ wLf!L'I.t;win qnp~n'lntfJJUIL UIUJUipwur- . 

Lh(i tii.J ·JilL'[ w 1fL'1fr ~ Lb l'l! hL pw f1 ~t{ nul bL lit w nL fotfr ':~ pq w~ _ 

'bbpfr wlfhtfr frLmbLufrt/_ Lhpq.np~nLfJjwfJt U.j'1 'wilfuipwmLhpnLJ 

lfrptflpwq.n JwgnLJ I! lfr wq'fnLJ J.IIL'lfr: u,:nwp_w9 JwL ~pw, 'ftfuw

t[np '1/i-l'l! UfUiurqwLntJ ·1; frpU1f1 -'~itr, Jhtf[.Wq.fJ'ffrllthpfr pwfu

Jwfl b. 'l.tflJw·fJ JwJwfrw~ ~nb'lfr nJJbsn'l ~wpt/_w!):Lbpfr'b 1 U.l'1 

P"L"l' q.nptln'i.tLhpf! uiJflpwL ntJh'l -Wf[_'fhsntfJJnLL · bfJ rrtflbLinJ 

. Pw'lw'i.tfJLhpfrs J"~'lw'1fJ'1frltLbpfr wqwmJwL t/.pw, np wLf!L'1-

< W.,'" q.il ptln 'l nLfJ JWL w UJ wpw m'i.t b pn tJ ~ w pw qfr "w Ln frftLbpfr 

wnwp_wgntJf! mb.ntJ { Jh4 pnUJhrs lL UJW~wu, 
Bnt'l/r . uur':'9JwL ..;burb.wLI!nt/. uUJwat/_w~ fJwLf! 1!/rl J"t'l { 

. "lUI pnLL w 4 nLJ 1 -~ w 'l9[' u hp w 4 w pw q.fr b. fJfJnt u b pw ftw pw q.fo 

"lwa.npwumJw& ihuJwb.wft ua.nwgt{w~ fJwLf n~fJb'bnLJ { urwp-
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· php ~wq_J ( wtz. 23 ): Upw Jbl iunwfu!.fr'is pwtzwqpfrJ. Jwubpfr 

pwf.tw~l! ~wfr,[wj. { ubp.fr J"L'lf UfwpnL'iJw~nL{JJnLLfrs, ~wpJw'is 
phpJ wumfrG.w'iJfrs, fl//4_ ntfl Jnt'ilfrs, mbfu'&nlnq.pw~w'iJ Uff1"9L 

Uf9 fJ. WJLfll 

~tf.wgnuf: fTJwmpwump Jnuzw~wmp~flhpf! lqw'ismJ hfn 'lopw 

~wJwp ~wpwq.wU[wurpwumfJ.{r Jbp l9'iJmJ b'iJ pntp, npf! 'ilnu

pwaLntJ ~ J"''lP uuw'lJ:'nL L. JwuwJp LjtnfuwpfrLmJ 'ilpwL: 

VwqwJfl ttlwantJnt/_ -':Lwl'wqnp ll; J"L'l{! U([wqJwJP9 ll'Pt/. 

wlf_wm&l, l!wllfr np Lpw WJb Jwu{!} "1'1! q.urLt/_mJ ~ J"L'lfr ~W

UJ/rqflbl'fr flhpuntJ, Jwurlhlf ll; trfr 'iJbpq.n['c}ntfJJwLf!, npL 

f!L~LntJ I; ~w['wqp qnuz&hpft Jftpb. h'lwd- U([wqJwJfr ~wfJfrL

Lbpfr tlr w' 

. f!uur l;mfiJw'il ~Ufwurwqw~wrJwp ll; .t;bnwoLht WJb UfLW'l_

Jw'iJ, "f'f!.lfurLcf.nul ~ ~w['wq.p q.nt'l&hpp LhpunLJ, WJ[WU[hu 

~uurwoqfo crubwJbp>> J"L'll '-lwpwqfr ~wJntLntfJJwL cf.pw 'ilbr

l!fr'is UflwqJw'it wq_'lhOntfJJntL lP mLbLnLJt I.Jwpb.np ~ wq_wm

qbl Jpp.t;wmp~wjp'iJ U([WqJwJP9• nrfr qwf/p[Lbpp JbJ-ntf/JnLU[! 

~wpn'l ~ ~wuLht JfrLlb. 30 b. wt/_hlfr dq-p: 

U. 'l J JJ L U Ul It 23. 

lfJ,.['"L"'UitJJLfJ/JJL 'J,f!. pw'l>Jo J/,1, % .,,, 

ll"''19l' flw'l> 1- flfJnL flw'b 

.fnL{' • • • 90,50 90,50 
a,.'l 0,50 0,30 
UUffr111wlfnt9WJ/1b 'bJnLfJhp 
ilwfl'bwJ"L'l • • • . • • 

3,30 3,30 
4,95 4,30 

ilwfl'bw[J{Jnt • • • • • 0,30 
·lf nfu{rp • • • • • • • • • 0,75 0,80 

lTzwqmdF: {qwot/_w~ J"~'lf! Jlw~ntJ bbt ~rfr piuzfuuwL tftn

tftn{unLfJJntbf! ~wpwq.p J2w~JiuL cfwJwfJw~ ~",uphtfr I; U[Wur 

~hpwa'~Jh£ [!UU1 24-(f'f Ul'[JI1LUWqpt ll.tzJntUW~f9 hpb.t~tJ /;, np 

Jfrlrlb. 15 d~ L11pwJwq.c}n4_ ~wfJftLHp[! wuurfr~Zwf.twpw,p wqb. 
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l wL n tJ b'iJ b. t/r n /!1' w L ntJ I; fu "l n p ~ w f!fot.'&hp[! ( 100 dq -fro J bJ

mpwJwqd-ml) .pwLw~l!' 

~rfr ~ ... pJ•t'i.bpfr 
"'l'"'J"''lfr.te., .r4 

lJfr&Llr. 15 • -
15_100 

100-fre pwf'!il' 

lJ.qJnLLIUJ~ 24 

~l'fr e"'"'"'~f! ( % -••/) 1"'- 'lf ub'lJJw'b 

"'"'l'P"P fJi!b pfr 'lb"'.e ,,_J 

10 

4;86 
1,47 
7,19 

13,52 

20 

8,66 
1,43 
3, 55 

13,65 

40 

11 ,06 
0,82 
.1',79 

13,67 

'-lwpwqp J2 w~htfou J"''lP wnwuO.fob ~wmMLhpp Jnmh-

LntJ bu frpwp b. llfrJw'u urb'lb['ntJ JpwJwJw'isw~ urwtfrw~tllJt 

l.wmHLhpfr Jfttb htzwc} mwpwc}mfiJnLLf! tfrnf!pwoflhtnt .t;bmb

qw'&pm/. Wj'furb'l q.urLt/_ntz ~b'lm,qp JU Jw.up wpurwJ'l.qn·uf 

1;: zJf.tlntJp LjtnjuwfloqtnJ , ~ wqblfo -\bnnL, Jfr'Llb Uhpuft .t;w

urpfithpf!1 npnL.p f.tnLJ'kU[hu urwqrwl[ntJ bL, p'&'f npntJ -':w

urM1tbrfr9 · 'fntpu h~n'l -':b'lnLlt£! . flwLjtwf.tenLJ I; P"L"I' Jwf.t-

-,pwq.mJL c}wqnurfrH,p/!t 

bflb Ufh'lwawJ- J11L'lfr ~wurHHI'l! wqblP ~wJ Ufw~wu lw

Jfrnt/_ /;[wump~ bL, WU[UJ JnL,pwpw'ilunLp ubtzJJw'it 'fhU[f!ntJ 

Lpwf.t.p f!U'fntLntJ hfJ flwju~pL Ab.l! b. 'f"tpu J.tzntJ Lrw'ilo Jfotb. 

q.urf.tqn'l -':b'lnL~f!• bfJb J"t'lp ~wmfrq'&bpl! mlrb'isntJ hf.t .pu.qn'l 

~n'&upumhLafow, WU[W Jlwltbtfru LrwLI! JwuflwmqmJ bfl, 

npp -':bmb.wu.pnq JbJ-wflnt'J I; Lpwfla JfrtL. htzwu mwpwttnL

fJJnLhf!1 "f'f!.l9I/_nLJ /; Uf[Wlf..JwJnqt IJ.J'f 'fhll(f!11LJ JI1L'lf Uf[Wq

Jwu pwzJuqnuf I; wqblfr unLpp Ah.m/. b. U:,u .t;bnwaubl -~'&w
pwqnr l/;t 

qiJ![fWlffr Jbp tf'fr pwlfuntJp ~wjuqwd- I; f.tpw qn1rupumh1r-

9frwJfr9t f/Jwpntq h. qhpwJ2wl[qwa ~wpwq.p Jht t."Lf'f! w'i_blfr 

f.tntpp I; pwzir,f_wtt, 'l<fqwpw-\wl b. fPM ~wpwq.nLJ U[Wpntf.twJ,

qt1t J b1r JbJ f!Wbw~nq t.l'P fun2nr qwflfrLLhpt 

'-lwl'wq.p wq_f qlibm: I.Jwpwq.fr Jh2 WI££! bpphJL JmoflnLJ 
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bL w!L Uf.w-\wJn.rwsHttt< -\wJwpt l!wewqfr Jbp ut'l/' tjlwuurw

sfo Uf.UifrntftwftntfJ.Jm,Lf! 1% -frg i..P wftsLn•t.Jt lfhpwqpfr Wlf.f! 

J"ttz/r Jbp i..P ln<Jqn<J, -\hmi.J.wpwp, W'l/r lntun•LJ{Jfr qnLahLm

pwofrwL ftwfuqwJ t ftwJlwqfr Jby_ Jma4_ui<) wtzfr pwltwftps I.J. 

Lpw Jby_ btzwtl y_,pfr mnftnu/'9' bpb 4wrw'1fr Jhy_ 15% tf1fr '1-hUf.

pntJ -Jmstfht t 1,6% wtz, WUf.w w'lfr ftnLshLmpwefrwL wnh 

Uf.[W q_JwJ {r J h 2. H w q_J fr· 

X 
100 

· 1.6- to 67%, 15 , 

U.tzft LUJ'IUf.ftuft tntun<Jf/1! wpfJhU oJur{wJ { Uf.lll~wa-·nJW!JLillz 
f!L'I_otLwqn"fJJwJp: l/JwumnphL wrzfr lnttlntJfJft llnLobLurpwgftwL 

~wpwqfr Jb2 pwp&p t ~wzl/_wtlfte, ~wufr np W'ff! Lnttlt/_nL.J t 
qwpwqft "l wJpnll_2_ "i[wq_J.;.Jf• Jbtt U.tzl! J..fr /;wuLntJ J"L'lfr 

-\wmfr4Lbpfr Lbpt.~trtJ qm'bt/_mz Uf.lwq_JwJft ilwupwqntJL qwfJfrL

LbpfrL k wnwtftL )bpflftL (tnJl/_nLJ t Uf.[LUq_JwJft funznp qwflfrL

LbpinJ, wJLurhll_limhrztlhtn'l/_ wll_UI£(1/t pwp&p qnLebLurpwefrw 

(Jfr'iti_U 15-:ZO%), n(lb U1Uf.111-\nt/_ntJ t. w'lft UfW~w-JnJwg'bntz 
'1-bP/!' U.rzqwJ · ftwpwq.fi Jb2. y_ntp[! funznfl ftwjJfttLbpfr J.knt/_ 
qhLtnpnLwgt/_htnt .t:bmuwfJ~nt/_ )bzmw'bntJ t 'itpw wbt_wmntJf! 

qwpwq[! t[bpwJzwqh[put 2wrzt/_wJ lt wqt/_wJ qwpwlf:ft lf'P ~w-•· , 

'itwqfr utwpphpntfJJnLLf! JfttfrL .t:wzt/_m/_ qwqJntJ t 0,6%1 

Uw{u~wfJ ftwpwqwqnJw9fri.. Jm'i.Jblf! Uf.LUUmbpft'lwot/._JUh uh

f'£! qwurnuf bu: 8n<ll_w'fL'1frftLbpft ftb'butpnbwgJ~f.t { Jnm_bg

JwfJ) '1-butpn<J LpwLs Jfrtlt Uf.Wt:Uf.wLt/_ntJ t zwut pwpwq t.f'W

. UU(ptnwqnL9WJpL zbptn, npfJ UIUf.LUt;nl/_nLJ { JNL'lUIJpft ' {Jnt{• 

uflutJ/t ftwJnLLntfJJnLU[!t 
. l!wpwq uutwUW[nL .t:wJw.p ubpfr ftnLgbLurpwurl! bL{Jwp

qnLJ bL .t:uitnntft Jzwi,JwL. uft'lpnLJ Uf.wrzbeLhL, wJLn~,t:btnb. 

wnwt. phpbl J"L'lfi 'IJntpwt:wl pwrzui'fpwJwuhpft pJntphrzw-onLJ 

k Lwfuw'fPJwlLbp umb'lHl JftLi_b. 12~1.4°C Uf.w'lhet/_wtl q_wLq

t/_~Jjt t/_pw JbfuwLftftwqwu Lbp_qnptlntfiJiuL 4wJwp 1 q_wbq

t/_wtljr, "f1P Jh-t utnpntfttnn<pwJft wnwtwot/w'il ll(f'"9buf! "'-• 
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tzhftst/_ntJ t w'fpbqwmwJfrL t/_f,C,wq{r qtnt/>n/unLPJwJp ( wbontJ 

<:htzndl t/_{rtw4fr9 Uf.fru'lfr , uuwumfrftfr ): 

Uhpfr tfb'f_ tJnttufrnu t/_frtlwftntJ qmLt/_n'l J"L'lP Jhy_ qiupw-

7fUitfnJw9frlfo J{tt_nt/_ wLoLhlfw mhtzfr t ntLhLntJ fPwtzhpfr Jwu. 

Lwftfr qttrtjln{und: Ubpfr Jbp_ wL[!L'f-\uun !pwq_L ( Uf.Lwti_JwL, 

fou't 'twpw'ffr Jht' J"<tzf!t Gwm Jh i tzuilfr uhpfr .J"V[wcjL'l-frftLhrf!· 
Wpwq. t;;,uwL.[!iu/_ f!LitLhlm/_ lfwpwqwqnJwohfr U(wtj_bst/_l.f.lJ 

Jwqbpi.J.tnJfJfr&, dqt/_n<J bL, fru4 W.JLiat:bmL., {uwnLt/_btnt/_ Lpw 

i_UfWtzboqwJ uhpfr -\bm, 'fLUpdJUIL ~L'fwpJ.wftt/_ntJ btt 'fpw 

·,:; b tn b.wLpm/_ .! n L'l_UI q.L 'IP't ltb p ft (Jw tzwL fJI! Uf. w m n.q n LJ ¢ L. J n L'l_f! 

Jp.i!JLntJ ~ wt/_btft {unznp 'tw(JfrLLbpfr, npL wn.wp_ t phpntJ !pw. 

qbp{t JwuLwftfr tjlntjln{untJ: 

llbfuwLft'tw'twL JzwqJwb -\hmb.wLpnt/._ tf!nfuqn<J t J"<tz/t 

umpn~ftmntpwL, pwJ9 Uf.W)Uf.wLt/_ntJ t L('w -':htzn<ft t/_ftb.~'tf!t 
UftwJ.JJJJ_wLw4 ltP"I JnmhewJ q.L'IftftLhpf! ftpntJ bu fufrf!m 

UbpqnpJnLflJntL, upwL9 {Jwtzwuflubp[! f[_CfLU[P i_w•{tnt/_ .[!WJ[!WJ

t/_nLJ bL, [!L'f npnLJ J"''lP i..Uf.L'1w9wJ pwtzw'fpwJwubpf! U[[!U

'IweLntJ bL qL'lfrftLhp[! I.J. wn.wtwLntJ t wL[!L'It:wm J"<tzwJftL 

:jlw'lw J""- ufrumbJ 1 

- U"'f111J'IIIU1f9 f~»tpu qw[nl/_ zwpntfiLU*t/._ ntJ t -qw{JLw J"Plf... 

pJnt.ph'f.wgntJ.[! Lt_ jntll_/t qnLufrumbLefrwL 'lwnLnLJ t w~htfr 
urJnLpt BnttzwqL'fftliflh.r/t fJ~'lwLfrfo LJnt{J[! JLntJ t Uf.[W'l_Jiu

J"<J, "£'/! pwzfut/_ntJ t JfrffrL t:wzt/_n~/_ Jnm 2,5 tl~ mpwJw

qtlnt/_ Jwbp qw{JfotLhp} J.b.nt/_: Bnttz/t umwoJwL ~nupwJfrfl Jh

fln'lfr JwJwLwft JfJwowJ thsfrmfrLw-u"ifonwqn<swJfrL pw_ 

'lwLfJLbpf! p".u(rJ.pwofwtJ bL J'"'ZP uLL'1wf1Wp wpJhnt Vn .. 

qnpwftwL ftiupwq.ft Jb'l LpwLp JwuwJp t:bn.wLntJ bL J"L'IP9 

flw1tfr t:bm Jftwtifr1i:, · 

. /!f.t'f)wLpwUf.hu zwtn JtrL'l_LU[p ubp{t "''nfuwftbptJ(JIUL Ufpn

Sbuf! [!'ir{JwLntJ t 3 tjlnttnt/_. zwm JNLil_W[{t uhp{t lljW'lbgntJf! 

JftLJ..b. q_wLqt/_wtlwJftb pJn<phrzwoJwfJ 2/;pJwum{tC.wL[!, Jl1< ~ 

'fLU J pf.t tJ n <[ u pw J p J pL i_ Uf. LU 'l b 9nu.f f! fL LU Uf.W LUUf. UJ It LU J trtL w9 ntJ f! 

b. liLP9hf'ft'1Lbpft pJn<pbrzwsn<J u.mwy_uwJfrf.t umpntfturn<pwJfr 

Wfl.W2,UI sntJnt/_, J"ulft P"l"f' pwtzw 'fpwJw ubpfr J hfuwLfrftw

ftwL JzwftntJf! b. )wt/_wuwpwi_wt/t pwz{untJf!t PJn'i.pbrzwoJwL 

w qtn frt/_ u mw IJ.pUi JP m ltn rz n <f/ J" tL [! m ltn tJ { 15-:-60 q rq, . w J'1 
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... . 
clwJwftw4 . Jp 2Wfi.P '1-bU{pbpnd - lllfmshul! lP - {Ll!uoLndl 

tf_W[Iq.uiftUJf U trpU{hU Ulf''fJ11Lftp JNLI[UI'fNJUI!Jfolp J£2_ U{ftf;.wftntJ 

t nl pwt/_wpwp .f!W'itw~f' J"L'l b. Jnuzfo utnpnt4mnt[ll»Jp i.b.wt/_n~ 
pntUf! mb'lfr t ntLbftntJ. "'JL U{w{blpui Ull(wlnwflw{wpJ,;p t 

· hpqpnp'f uLnw'fpwL wnwflg JbfuwLJdtwqw'it fuwnftJwfJ bp-, 

.~wpwoLbt JfoLlb. 200 l}_r~: bppnp'f uinwr;frwJntJ .J:wp4wt/_np 

t J"L'lf! bLfJwplfbl qwp&.wtnk JbfuwLfo.qwqwL Jzwl[Jwt1 

lwtwtt J"Lill! unt/_npwpwp uwwLit~.J .bt qw{i1Uq.fro 'i5__;_ 

85°C-ntJ qwpwq(! .{wlblnt. Jpp_nont/_t IJ.t/_btfr pwpi.p tbpJwu

inp-&.wLtnJ "Lwpwt/_np ·1; J"L'lfr Jwu'itwftfr o&.wnwsn•.J (Pefil

t/_rnfl1w'it pwptlpwont.J ), Lpw o.pufo'fwont.J b. UfW"htfru umwo

t/_ntJ I; . .ppJ. 'fpJwg4nt.L JfJbf'/!1 lutlbfpu !/JbpJbfturLb~l! trlf!h- . 

lwLntJ bL, pw'itfo "I' qwpwq.e pwptlp f.bpJwuurftl:wLnt.J U{w• . 

"nw hL J" pw·Lfo rJwJ I 

l.wtt/_w~ J"L'lfr . PJntpb'lwontJ[! qwfuqwJ t · ftwfJLIPJ"''lP 

'1Lfr9b pfr'fhbp /r pw 'l w '1(1 nt.fl Jnt.fi /rot QJ nw L I! qw pt w J"L'l(! ntftb _ 

. ftnt.J t "wlJwL b. UfL'l-woJwL pwptlp ~burbpt U.J'fulfrufr J"L'lfr 

wftu/q. UfLUtzboJwL '1-bUf.pntJ uwwut/_nt.J b& JUJ'it.p PJ"Lf'b'l'itbp 

. b. "wtwtt JNL'£(! tlbnp I; pbpntJ UfpL'f qnLuftuurbLofrw, LfrLntJ I; 
qnt.bWUJ b. {bl[nt.~ JfrLfl_ Pfrl t UfLUpn~LwqntJ 1 Snt.'lf! 'fw'itr;w'l 

UfLUI[bg'ithlfru wnwr.wLnt.J b'it funl"l' pjntpb~Lbp, n(nftg Jftr.k 

pwlfut/.nt:J I; J"t'lfr ~bfl_nt.q !/JpwLltofrw.Lt . . 

lwlw~ J"LtzP Jw!Jpw~wurfr.lfwJ{t~ ftnLu{tum6L~frwL u~UJS
qnul /; 1 bpp "LU[Wh JNL'[[! 3 opt/_w f!LPwo.prrt.J UfWJ:t/_p Jfo fbp

Jwump-hw'itnw, npe J~m t qwfiL'wJ"LilP lfL/tobpft'f'itbpp , Jb~ 
~wJwuLntfhwfl, pJnt.pbtzwsJ wft tbpJ:Uuurft-AwLpL , (Jn'.n 12- . 
1iJOC)t lwlw~ J"L'lf! UfW"nLJ bL 6°C-nLJ PJ"Lf'b'lwgJwL wnw

r.wow~ ~hLmpnL'itbpnt.J pjntpbfl_'ithpfr 'liu'itq.t/_whwJfr'it w'itr.wur~ 
Jwfl ~wJwpr 

RwLq.t/_whw Jp'it p Jnt.pbfl_ wo J i.uL f.bpJ w uur Jr-&.w'it fro p w pdp 
thpJw,umfo&.wLrrt.J {wlw~ '1"L'lf! Ufw{blfru wnwr.wLntJ t J"L- ' 

'LP lUUfUif!J"J.ftbrfwsrrtJ, ripL n~.,_hltot/.n~J t Lpw 4wnntot/.w~pp 
qtntpn{untfiJJwJpr . . . 
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lfwpwq.fo · ~Jrq_frqw~l!frJfowqwL {wmqtr•fJJnt.LLb[J[! wnwf.foL 

{bpfJfoL qw/ut/_uJr} bL Lpw pw'lw'fpntfJJwL Jbr. JurLntz qwfl- . 

1wJ"L'lP {wmqntfJJntLLbppot ' , 

lJwnmgl}_wH[I h lj_n&u~u.mh&g~w&: lJwptw1nL'lf! q~q_Jt/_w~ 
t mwppbl' jnt.'lwfJfJm'itbp U{wpnt.'itwlfn'l 'flPO·bpfotl'itbpfto, npn'ito 

Jbt_ t_{wq.bow& J"L'lwfJfJrrt.Ubpfo /!wLw4e qwq_Jn.J t 46-48 % 1 

irmLbtn~ 'flfrobpfo'l-Lbpfo 4wq_Jp Jb2_, Lpw'it/! lllfrL'l- {wq.bow~ 
fJfJnt.Lbpfr {bm wnwf.woLnt.J b'it {wlJwL wt/_btfr pwpi.p t_hp

Jwurnfr&.wL ,ntLbg'a'l J"L'£, /!wL t_{wq.bow~ fJfJntHpt 'JopwLnt/_ 

JL pwowurpt/_nt.J t 4wpwq.fo {wJbJwmwpwp U{pf''f 4nhufou

UJhLopwft ubLJw4wJfrL.. p_kpJwumfrC.wLnt.Jt flppwL wt/_btfr 2wur 

bL J"L'lfr Jbt b'lw·~ l{wqbow~ fJfJnt'itbp[!, wJf,.pw'it J"''LP• WJU- . · 

-· UibtzfrO b. qwpwq.fr qnLufrutr~bLgfrwL qwnLmJ t wtf.btfr t/r~- -
tfrnt.4t 

lJ.qw'fbJfrltnu S. IJ.bpfr'it'fbpfr tr~bunt.fJJwL "wJ/ui.wJ'it qw

pwqfr Jbt Lqwmt/.nt.J t qwp~qp bp4nt. mbu~qp qwnnt.ot/_w~l!' 
- .p,ntpb'lwJfo'it b. qnwq.muwgpnbt IJ.nwtfo'ith wnwrw'itmJ I; qwfJ- . 

LwJnL'lf PJ"Lf'b'lwgJwL lifpngbuntJ {w'itqpuur rJwJw'itwq b. 

ftpbLfto LbpqwJwo'itntJ t ubpt.nw&.w~ b. fopwp Jpw{Jnt.ut/_w~ 

J fr qprrpJnt.pb 'ltbpfr gw'itg-l[J w /u[!t ll bfu w'itfrltw qw'it Lbp qnp

~ntfJJwfl 'fbU{.[!.nt.J WJ'f qwnntgt/_w~/![! "l'fwptlbtfr ~b.m£ .[!WJ

/!wJtf.nw t, tf_bpwJtf.btnt/. qtiwqrrezruoftnLfrt U.J'f qwnnt.ot/.wtt

l!"w 1nt.tzfr Jw'itp PJ"tpbtz'itbpf! qwU{t[nw · bL JpwJL eJfrr.Jntb-

qntlwJfrL tfr;,.fuLb{tlfnp~nLfJJwft Jnrlbpnt/_t . 

Pjntpbl[wJfrL · qwnn~olf:wtt/![! J"L'lf'j, Ultutfru t Ll'wO"'OPl 

wJpntfJJnt.L, tfrfupnt.LntfJJnt.L b. 'fJNLpwpbqriLfJJn_t.Lt {wq 4nL

ufruUJbLofowJp J"l'lf! UfbUip t nt.Lbftw fuwnft qrrwqrrtLJ~OfonL
PJ"Lf'b'lwJpb pL;,t.JfJp qwnn~gt/_w~/! q;,wqntLJW!ffonLfo q.bpw

qznntJnt/_z 

lbl[ntq Jrltl£[! pwfu.f_ntJ I; · Ufh'fwow~ Jw,l!ftpqLbpfr Jfo_tb. 

U UlllWfWOftntJ wft(!ft'f{wur JhLI[WJ/rft !/J~l{l lbtztrtq JNLI[fo ,PIJJ

fJwqnLfJJtrLU[! t{ln{ul{_ntJ t 4wfuqw~ {rnl£p Ufw{JwL tbpJwutnp

&.:.Uft fog b. 1 nt.tzp 'flPs b pptj.w 1 frL pw'l w '11'" t.fJ J ;nft fro: 8 rr t.'lfr U, lw q_

Jwft ppbhfro fJbpqwJwoLnt.J t · uUffrur~qntotbpfr lfntnfr'f tnt-
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~htj{J k fJ.UifJ'i.IUiz'tu.pU1pfr nt Ultlhl'f• V'~wjfrlt lnu}nLJ{J lJ. JIIL'lfr J/;f 

pU1zful/_Uit} . t JUI'i.Jp.UilfiiLJ'£ ~U1Pfr£1thpfr tlltnl/_t 9-Uiq_~Jfr'£ ~Uil[_[! 
lli1LJf.tU[bU 9f1l/_Uit} ( pU1zfulj_wJ) t O'ff JUI'i.Jf1UilfiiLJfl Uf'ltlffUI~ 
ltbpnl/_ It JUiuUIJp lnuh/_UI.,} ~ Uf[liiqJUIJnLJt . 

qUif1Uilff IJ.n1tufruinh1t9frw1t npnzntJ b1t .pw<:UIIJ.nlj_ uh'lJhtnl/_ 

J''"'lfr l/_pw1 lJU1pU1qp ~n1tJJfrumhltsfrU11t ~wph[p t npnzht, l.UI

J/1 htnl/_ Jn LILP J hp_ : n pnz w ~ fr ,} wltp n 9 nL.fJ h 9" 'l J h m Ul 'l. Ul &.11 'lP 

[!1t~'lJUI1t dwJUifJUI~f!• ~wJ.. npnzUI~f pU1pJ.pntf1Jnt11frs · f.p_ltn'l 

JhmW'lUid~'lP · !!'i.J~'lJw'h frlnpntfJJntb[!l PJUI'i.IW[nlj_ ,fbww'lw

J.n'lfr ~lf nf! ft f.t f'UI f! '£~I[ J J W '£ fu II (1 nLfJJ II tf.t f!, II (1 nz ntJ . b'i.J U1 Jf.t 

n tdft J bt}n t[J J n tL [! , n pL UIL <: p UIUb z m t J h_wUI 'l Uldf11[[1 ~ Ul p Ul 'ffr 

J by_ 1 U J Ulf.t 9'£ b £tiL J; w J Ul{' 1 U. J'f fJ />~/_[! t; hfi9 pl/ nL{JUI q.p nt<f t 

Jn.tqfr ul'i.l'fnLfJJn ~Lf!t lfbwUI'f.UIJ.n'lf• [!'i.l~'lJwlt JunpntfJjUIL t/_piu 

.wq'fntJ b'£ Lwlt J"•'lfr LwfultUI~Uib "l~'lb9JU1L wftnl[nLfJJnLLf! 

It Ul Jl q.npJnLLbpf!1 

3 n Lifr "U[L 'fiiLfJJ ntL [! 4 Ul ph[p r n pnz h L 'h UI_U J b Ln LU 'l Ul£ Ul (1 n t/. 
L. 'i.lpwltfts ~Uifut/_UI,} dU1'i.Jpn9n<f. J"''ll! ~wpmhen JU1JUILU1~l! 
l_Uilflbtn• Jfry_nsnl/_ (OuJfrLfrltfr Jb[Jnl'f.£!) 1 ~hpJU1umfrilU1'h[! pwptl

f'UI9 H l n lj_ ~ w p Ullffr U[L_ 'fnLfl JnLL l! J/1 n.pptu'h n ..J t, [!fl.'f n p nLJ Ul J'f 

J btJ n LfJJ Ullt lfln·J/1 n Ju n t[J J n tlt (! ~ Ul p wq.fr w Ul pp hp 'i.JJ n tzth pfr <: w _ ,. 

Jwp mUipphp tt lJUipU1q.p U[L'fnLfJJwlt L. ltpw p_hpJU1uwfrilU1Lfr 

JflL. <:UIJbJUiwUI~Uilt ~UIJunLJ q.njnLfJJnLL l_nL'i.lpt . 

. q-wpUiq.ft quL~frumblt9frUI11 4Uifll/_Uit} t nl_ JpUij'iJ J"L'lfr lfLP- · 

9 ~ P fr ']hh {' fr fJ Ul qJ fro, Ul Jl L w L. . u bp ft <: Ul u ntL Ul9 J Ul'i.J It <; Ul p _ 

JU1lt y_bpJ-Wuwfr&.U1Lfr9, ~Uipwq.fr JzUI4JwL It ulw'lb9 JUIL UfLuJ

Jw'i.JLbpfr9 1 · flJnLpb'lw9JwL Wpwq.nLfJJnt'i.l[! wq']nLJ t pjnL

p b I[Lh p fr <: Ul w lj n t[J J ntLLb p ft t/_p w L. J" ''ll! Uf w 'l hs HLfru uri lj_n

pwpUip PJIIL£1h'lwLnLJ t LpUI 9wtlpwliwl J.li.[! , fru¥ WJLnt lihmlt 

wLsLnLJ t U1<f.htfr pwpJ.pU1 -'iU1tfrL, npL Ul'i.l'fpUif[-UinLnul ~ ~UI
p Ul q.ft U[L q.nt[J JUI fJ _l/_f1Uit Unp ll{ Ulm pw u mlj_ Ul,} 4w pw lfl! n tL fr tp w

fntq ~nLufruwbLsfrw, npl! Jft pwflfr dUIJ_Ij_w l!'i.lfJwsf!nLJ UIJ'f 

LntJb y_hpJUiumfrilwflntJ 'fUin'i.lntJ t Ull/_blft U[pL'ft 

'J.dt/_Uip t npnzhL ~w[JLwJnL'lfr Jby_ wnwL&frL J"L'luifi[Jnt

'hbpfr mii4nu'wJftL UfUipntLw~nL{JJnLfl(! Lpw'£9 npnzJw'i.J wpUiq. 

Jbfln'ILhpft pwow4UIJn•fJJwL "'uim&Uinntf_ , U.J'1 4UIUJU1~9"'
flJwJp JIIL'lf pLnLJfll! npn·znt<f h'f.J J"L'lf ~ n flu 111 w 'iJ ur Jt ~UIJ 

231'\ 

. (Jij_bpp ~pJUI'i.J lj_pw t IJnltuww'Ltf~!ubp[!, 1f-!'UI1J.[! ti.Wp"/lif'[' -.wm. 

qn •fJ Jll t'i.IL b p fr 11 pnz w.~ ~ b. -') Ul p U/ ph pUifJ.w'i.ln ph L <: w um w w n11. 'i.J 

gntgw'i.lfrzthp hfl: . 
2rnui 1mHLP gliqnl\. jm'lwppmlihrp pptl_~ : ,2pntJ £nLH£fr 

glt'f"'l jnt'[UI/Jflntltbpfr [Jplj_[! · IJUifJLw J"L'lf Jby_ .liUIL'ffJUUI'i.JnLJ 

t Ufll1JJwLw~wL ~nLum~f~Lw, 11(1[! sn•J9 t WUI[fU ni_ [Jh ppnL

'iJhpfr PUISUif'~w~ ,pw'iiUI~f!• UIJL ~tln t LwmpnLfo 0 ,1 G.., lnttlnLJfJP 

. Jfrtfrlfowpbpfr wJL P-wltw~l!• "Pl! U[UI <: UILflj_ntJ t n('nzUI~f 
UfWJJUIL'i.JbpntJ 5 'l J"L'lf9 li bnw9l/_wtl UIJI[ [J{Jntthpf! l.b'l.n.[!UI9-

Lhtnt ii wJwp ({jobJJuhpmp L. /JbJuuuUIJP J hfJn'f) t 
lJwfJfiUIJIIL'lf. ,::UIJUip UIJ'1 '{1/rl/_[! unlj_npwpwp 24-/•s !JUIJp 

l.P tftL n .J t lJ w [it J,U J n Lf[p J b l b 'lUI J l n t.H Lfr, gL 'f" 'l J" •'lUI [J[J nt 

Lbpp •'IUif'nLLU1qn•f1JwJp ~wpbtfr t 'fwmh£ . ~Jf'UI p~wl[w'i.J Lfr

.. Lh[nL JwupL, .pwLp np ~n'lJLUI~f Jnuj_hpft ~L'i.lzUI'il fuwn~ 
'i.JnL('I[-f! tf11.[!f'UI9'i.JnLJ t UIJ'f flpt/_[!1 

Oftwnwgdwli pl1tl_~ : U.J'f Pfrtfl! 9"LJ9 t mUILfru ~Jnt lfw

Lfinu!fr Jfrtftq.pwJlthpfr wJL .p w'iJUI~f!• np(! ulw liU1Lp_lj_ntJ -~ 1 q 
J"''ll! oilUinUisLhtn• b. ~,pw Jbl hrtw<f Ulqwm JIILI[w{J[JntLhp(i_ 

l_hqn.pUis'i.lhtn• .<:UIJUipt . · · 
OG.UinwgJ-wL fJ/rl/_[! pLntfJwq.pntJ ~ J"L'lfr Jnlb~nL[f pwrpu. 

tjflnLf1Jnllif!, JrUI'Jj,~ np,J11UZP _1 ilnth~n':lfo '1'frJU19 "1~ -;JJJ_tq_ t/._n ~J ~ 
· ~tJnL qw£ft11wfr 3_ Jn'{h~"L£ • li bwb.w·pwp L. , 1 q JIIL'"[p Jhf bl[wc 

Jntb~ntt'ilhpfr [Jl/_frs ~ qw"'tf_~,} o&.wnUisJwfJ !fpUI ttw~ut/_wl 
~JnL ~wlfrnt.lfr .pw'ilw~f! t BnL'lfr ~Uiq_t/fo Jby_ Jm·Ln'l {iJ{JntLhpJ 

Jnlb~nL[UIJ}tb ~z nfr p·wp&pwsnLJ(! Ulnwy_ t phpnti/1 If ~laUIL.f!t 
Jbp_ b'lw,} Jnlh~;,LLHl'fr [Jij_fr, UIJUwh'lf.9 L. o-&.wnwgJw'ii"/J-tf_/ 

. tf 11(![1UI9nLJ 1 B IILI[f J n l b~ n L£ Lh p p J b,}n •fJ J" tL [! 'J/1 n.pp_wQH tftu 

oG.JJJnUisJwL [Jfr'i.l! JbJw'ilntJ ~~ lJw[JLUIJ"•'lfr oflU1nwaJw1 

' flfrt/_p mwplj_w l!LfJUI!i.[Jnd qmfrlt/_n~J ~ 224-235~/r uwliJwf.J . 

'ilbpn tJt . 
Snl\.p pptJ:: Bn'lft PM!! pLnL[Jwq.pnf J t 6wqb9U1,} JIILI[Lll 

fiJflnt'i.lhl'fr .pU1'ilwq(! h. U1pmw,;WJWl/_nLJ t J"'1P WJL pwltw~nlj_ 
np[! nhw~gf•wjp <fhp_ t ,fwLnLJ 100 'l J"lllP ..;buu lJwfl'iiUJjnLq} 

"'l.P f1 /r"-1! w w wwLt/_ n LJ t 24-40 - fr uwli<f UJLLb [' n tJ h. J /rP.P L 
J 1. . 

- JbJnL{JJnL'iJp qwq_Jnt il t 34 t . . · 
B n '1P flfrl/_p . jn Lflf { wm ~ nL{JJn t'i.l Lhpft ~ Ul [' ltnp 9 nL_9 wL ftz'i.l ~ · 
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~bb'l-wbfoh .pnLuU[nt{ 4hpwqpblfou wnwp}t {bpfJpb hqwUJ~nLJ 
t J""-tz.p J"'l-P fJ{p pwpdpwgn<J 1 npp'u n<rz_hqsn<J { jnLrz_p qnfl'

ufouwb'uufowJp ,Pm/wfunLfJJnLhf! b. wJb 'lwnhnLJ t w{bLfo ,Pw

.p nLqt f!'u '1-.t; wt pw Uf b u qb p p { b UJ l..t; w q.h9 wtt -A w pu1 wfJ fJn <b b _ 
pn1_ .t:wpmuw Jnuzbp JUJ9 tb1pu 1 J"Ltz.f J"'l-r fJFw JbttwfinLJ { 1 

rH.'J>rw~g~uiJ~ P~·tl~ : U.['l- Plul!! 9"LJ9 t lnwlfiu nb!ppwq. 
wnJ hmpnuf l"'-JUf -Aw nw '1-w JfJfihpp pbqJ wb Jb<tntfJ jnthp 1 bpp 

hpwb.p w'bu'ilmJ bb J"ttz.fo JfF:n{t U.1'b wpmw.<:wjmnLJ hb nb!p

pwqUJnJ bmpp 9NL9bwqp 9"L9wbrz'bbpn1_1 npp qwpb[p t 1_ /i_ 

pw.tbl pbqJwL [JnLuhfo1 

'-lwfJ'bwJnuzfo nh!ppwqofowJfo fJ{p JMntfJJmhp nb!ppwqmn

Jbmpfo 9"L9hwqfo 9"L9wtfozbhpm/_ 40°C-n<J q.mb{nLJ t 42-

45-fo uw{JwbbhpmJI £:f,'l-t;w'LpwUfbu JNLtz_p n_h!ppwft9PWjp flfo

t/_p pwpJpwbnLJ { JnuzwfJfJnLbhpf• Jnlb~nL[WJph ~zn_fo b. l.t;w_ 

q.huw<t fJfJnLbbpfo .pwbwqp Jb.tw9Jwli .t:bm Jpwupb1 '-lwfJflw

J"Ltz.f nb!ppwq9 fow JP PM_/! ~ w ~w 'fw ptl .<:wJ bJ wmw~w11 I; ll!
pntJ fNLt}blf -9b'l-ntz J"LtztufJfJnLbbpp - fJt/_pb 1 l_hLUjLUt} - bpwb9 
Jjtflp_b. fupuw qwfur/_wJ-nLfJJnLb lf"J"LPJnLh lNlh-{11 

~wl'Iwli thrtflilumpliwf.: U.J'l- p_bftJwumfo-bwLnLJ J"L'lf! wb!J

b nLJ t { /; tz_ n L~ t/_p-b LU~ f I s LU[I ph p lf-Lf 9b f' p'ff.tb f' f fuw nb NLf' '1- bh f
~LUJLU9hntz J"Ltzbpp .<:wlJw'b p_hpJwumfo-Aw'ufo npnznLJf! qwU[-

1_ wt} { J_fo zw f'.[l '1-rft/_ wp nt.:fJ 1 nLbb b {' p < h U1 1 .pw ltfo n p J" Ltz_p Uf p b '1 

t/_p-Aw~fo9 {btzntqp'il wb9bh[NL U[W.t:f! fupum uw~Jwflw,Pwq [{: 

'-lwfJltw J"<'lf { wJ w p { wlJ wb p_hpJ:UuUJp~wbp UJUIUJWbt/_ ntJ { 
26-34°C:.p uw.<:JwbbhprrLJt -

lll&I}wgdw& lhrtfwump6wf.: 'low Jp p_hpJw~mpC.wb /; 1 npfo 

r]btiJ.pntJ ~brz.mq J_lfL'lf! wb9bn~J I; U[p'ir'l- t/_fo-Aw~pt '-lwfJhwJf1L

'lP .<:wJwp LIJb'1w9Jwb p_bpJwuUJJrC.wltp plt~wq I; 18-23°C-p 
uw{J uiflflbpnLJ 1 

fa"ptl_mpJmf.~: '-lwpwq.fo fJfJt/_ntfJJnLhp UfwJJwbwt/_npt/_wc)- I; 

qwfJflwfJflt/_fo wnqwJnLfJJwJp 1 npp wnwp_wbnLJ I; ~wfJflwfJ[Jtf_w_ 

Jph fuJnpJwlJ Uff'"9buntJ (~wfJp 1 uhpfo JbF_) , fJfJnt wrz.bf'p b. 

qwfJfo UU[p<nwqn<o'ilbpfo, ph[U[hu ltwb. ~wfJbwjnttzp wq_wUJ JNL

'lwfJfJntltbpfi wnqwJnLfJJwJpl .fln~:rz.fi fJfJt/_itLfJJnL'itf! wpww.<:wJ
mnLJ bu '-lbmuUJnp!pbpfr uiuwfi-Awb'iibpnt[: 'low W[~wlnL ·1 &. 

znL.tnLJ{Jfo Jfolhfowphpfo [Jfot/_"u L ."f'l! Jwfuut/_ht/; 100 q J"Lfll! 
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[hq_n.pwo'bhtnL ~wJwp (1°K=10°T)tliw'l9P uhpwqwpLUq.p fJpfJ

t/_ntfJJnLbf! un{npwpwp qwq_JntJ t 0,6-1 12°K, foul[ {J[JnL ub

pw~wpwqfo Jh•/ Jfiblb. 1 ,5-:-2~5°K: 

'-IU.flU.CJ./• U.flU.SObflt; 

..:!wtfp wrwm&.hr: '-lwpwq.fo nlpwt/_wpwp ~w11! b. pnLpJ,;tfl

.[lf! pwuwUJpt{nLJ bu Jw~wf''1P Jhp_ pnLpJnth.pwq.nJwobntz pwq-

- UJhppwbhpp fJnLJl wqmpt/_nt{JjutJp, JNLtz_LU{WUJp~bhpp NLrfbtz 

tt/_wontJnt/_, u,hpfo "l pwt/_wpwp Ufwumhpfoqwun~:Jnt/_: 

- '-lbpwjpb '1-wnp qntzJ'bwf[fo .<:wJ nt'ilhunrz. qwfJfo9 uUJwut/_wtt 

jn.ttz_p J hp_ q_t[-LU ut/_ NLJ f tubbz LU JJ. 'fLU fl[! J; w•J t {], J''l- wp LU Lnf! "LU

('N'l t wn.~p_wbwl t;"L ~{Jtf_wt} ft~{Jp9 umwot/_wt} jNttzfr, ftwJ 

w tz.f! '1-f'WJ- .JN ttzp J bp_, b fJb q h pw q~p w tzp J bp_ qw f1 J LU q.'b b

'lf'wl wtzbpl 
BnL'lf Jbp_ lthpwJfoL .<:wJp f[wpntz I; wfluLhl qwfJfos qnt/_hpf! 

J" tpiui: w m n Lq qn 'l J'uw qp .t: w J ntb h 9 "'l q b pnt/_ ~ b p w q ph Lfr'u 1 

fr{Jnt .t:wJp .pwtz9f' ubpw~wpwq.fr Jbp_ wnwp_wltntJ /; uhpfo 

"l pwt/_wpwp UfWUUJhpfrq_wuJwfi, ubpfo ~wunL'bwuJwlt pwptlp 

lhpJwumfoG.wbfr b. jNLtz_f! UUI_tuhw[nLB {bUJn hput "l pw·t/_wpwp 

UfwiJ.hqJwlt 'llwi,priLJ .. flflnL ubpwqwpwq.fo Jh2' ubpfo pwpdp 

_ji{Jt/_ntfJJwL b. t/_ww .L{wuJw'iJ '1-hUf.pntJ: 

z1 w pUf w.t: w J I! w nw f_wlt nLJ /; 1..< w q.h 9';1 J- J nttztu fJ{J nth b p fr o.p

ufo'lw9Jw'b b. jNLtz_f Ufw.t:Jwfl JwJw'bw~ o.[lufr_{J{JnLfJbpfo wnw

p_wuJwL .t:bwb.wb.pnt/_: 

Dthfr'iip ~wJp, .<:wt/_wLwpwp qwt'ft/_wc)- I; J"L'lfr- Uflw'lJwjp 

O.[lufr'1w9Jwft npb.l; tlb.fr ~hmt 

Lwlwt} J"L~f qntzJLwqfr .t:wJp pwuwmp{ntJ I; -AwbWU[W{'

{frlt qwpwq.fl zwm mw.pui9Jwb rfwJwbw.q JNLtz_fr J; W[nLJ nt/_1 

pwpdp p_hpJwumfrC.wbntJ J"L'[UI[p uhpfr bp~wptumb. Ufwumh

pfrq_wuJu:u JwJwltwq: 

'-lttt/_w{wJI! wnwp_wbntJ I; ~wpwq.p Ufw.t:hlfru, hpp J"LtzW'.. 

fJ[JnLbhpfr oq.ufr'1w9i1LJf! {wubntJ I; Jfr'blb. W['fb<fr'l-'ubpfo, !Jh

Lnnbbhpfr, o.pufo{J.fJmtLbpfo ,Pnt[f!l 

-\tn&u}lUmbf.gpwJp wrwm&.br: l.nu.pwJfril JhfJn'lntf umw9-
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qwr} JnLfl(! hpphJ'b wnUJ'l_UJ9bntJ t ~nbu~umhtoftli!Jft wpwm-

h·bp phf'"'l ~wn.ntgqwc)-.p'blipt •· 
C/>zpqn'l ~n'bujiUmh'hofoUJ'b pbntfJwqpt/_ntJ t Ufh'fn'fJJwb pwp

df!p ontow'hfoznt/_: /},J'1Uffoufo Jnuzfos 10~20 J'J' ..;wumrafJJwJp 

!fn.pp ~mnpbbp ~mphtfo~ upwbp lfl['qn:J b'b: /},f1U1Lnf! wnw

tw'bn,J t ~wpwqwiJ{wmpwumfolfo Jh'l_ n;_ pwqwpwp Ufw'lho

Jwb- ~wJ pjntphrzwoJw'b q.nmnd n;_ lf'Ptf. Jhfuw'bfo~w~w'b 

Jzw~Jw'b ..;bmuw·'bpnq: /},J'1 wpwme ..;wJm'ht/_ntJ t uwnbw{lw

'bntJ JnL'lf! UfW'..;bLn'9 ..;bmn , fJhu wJb ~wpnrz t wnw'l_wbwt_ 

~wpJJJ_qwiJ{wmpwumfo;_fto Jn.trzfo '1nrpu q.wln' cfwJw'bw~, hpp 

Lw Ufhl]_wbntJ t 30-40 tl_r4-ntJ iL (JwpJ Jnuzfo ~mnpfo 'l_hp

Jwumfo-G.w'b'/! pwpdpwbnul"t -3~5oC (:h. •{.fozbJfopu~fo}: 
. C/Jfupntb ~n'bufoumh'hofowu ->wjmLt/_ntJ t ->wpJw'iJ JhfJn'1n{ 

umwot/_wJ- jntrzfo Jb'l_, hpp 'hpw Jb'l_ ~w 3%-foo wqhtfo. 01]1 IJ./i.J 

!ffupnt'bw o'ilnd t Jntrzfo q_w'bqq wJ-e, if n.ppwoHtntf 'hpw ~w

Ufwlf.ot/_wJ-n•tfJJn~bf! iL JbJ-woHln't/. !ffu.pmLntfl'.fntLf!: 

Bntrzfo n;_ y_hpJw~wjnthnLfJJnLbf! umwot/_ntJ t ilfJbf'.l!fo UfLU

rzhoJi.uu bnpJwl ~wJ owJ-pwoqwJ- thpJwumft-G.wbntJ ~wpw
qw Uf wm pw u mJ.;_fo 9 i.J.JJ-p wpm w '1f'n'l w ~ w L n tfJ Jw L '1b Ut/ln ,J: '}w 

..;w'bqh,o'iintJ t Jbfu~'iifo~w~w'b Jzw~Jw'ii qnmnt JHwoJw'i.J, 

1nuzfo pjntph'lwoJwu ''lf'nohufo u Ufh'1woJw'i.J wpwqntfJJ~'ii 

,Pn.ppwoJw'i.Je: Umwot/_utJ t ~nwq.ntuwofon'i.J mfoUffo t/_wn wp

mw..;wjurt/_wJ- ~wn.ntot/_wJ-.p: Uw tupl]hb 10-1 :tOC thpJwu'urfr-;. 

G.w'i.Jnd !fw,P~n,J t iL put/_n,J-qw'iiw~fo'ii, fou~ 18°C-foo pwpdp · 

y_hpJwum foG.wLntJ ~wbn 'i.iwq np db.f! ;_fo UfLU..; Uf w'iin~.J b. {n-

unLJ t: , . 
8ntrzp Jby_ zbpmwqnp qnbufoumb'i.Jofow'i.J {UIJurbqntJ t Wjb 

cfwJw'b~~~ hpp PJntph'lwgJw'i.J Ufpnghue Wjbpw'i.J wpwq. t 

r-~'bfJw'iintJ, np t/_hpufo zhpmf! ;_fo ->wuo'bntJ fuwn'bqbl bbf'/lufo 

~hpmfo {/;.;,, hpp bptub[l {h·py_fiw~wbtuU(hU 'flUil.bnLJ b'i.J nz ..;11,
llh[pt Swpphp cfwJw'bw~ntJ UJhl]w'iiiutfou ~wpnrz b'b wn.wy_w'bwl 

Jfo~pn-&tuphp 1 npnbon{ {bmtuq.UijnLJ JnLilf!. zhpmtuinp{ntJ t 

urwpph.p { wumntfJ uu'h zhpurhpfrt . 

IJ.un.tpw'bJw'b ftnLufou/.17b'bgfrw'b wn.w'l_wfmtJ t ~wfJ'hwJnuzfr 
'1wbl].wrz PJntph'lwgJw'b u Jfou'hntJ'it cfwJw.bUJ~ uw->Jwtw

!fw~ {J{n{ pJn~ph'l~OJw'b ~h'i.J;,pn•b'hhpfo '1hUJpntJ, npf! • hf!-
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~wur{ntJ t, hpp ~wpwq.wiJ{wmpwumfo;_fog '1n'Lf'U qw[ntg Jflhrpf! 

rnbh'i.J~,J t lwrfJwq_wf/g pwpAp 2bpJuJuurfdiwf} (tJ.. flblwntuni/)t 

IJ.J'fUffoufo ~n'iill/ruu,bLgftw ~ WllW'l_WfwrJ Jntrzfo Jby_ ftwpwq.w

'Ufwmpw umfo;_n,J w'b{ wt/_ wuwpwzw!f UfW'[hgJ w'b, -> hmuw pwp 

'hpw ~wnmo{wJp.wJfob urwpphpfo !fn!fnfuntfJJntbhbpfo w'h->w

tfwuhnntfJJwb, Jntrzfo pjnt.pbrzbhpfo mwpphp JbJntfJJwb l]hUf

.pntJ 1 

lU~nrusnr UtfuUSULILbr 

IJbfJn'1fo tntfJJntb[! ~·I.UjluLntJ t 'iipwLntJ, np pw 

qhowJ- J nuzw p fJntH f' I! ftp ft'i.J w~fo ~ w Uf h p fo m h 'ln ,J e'i.J 'In ,'i.Jw ft 

bL JfowoLhtnL ->wtnqhLLhp (Br ,J): l.wtnqhLLbpfo' npnzw~fo 

ll(UJ jJ wb'iih pntJ -~p~bw ftfo ~WUf fo ->w qbgbbl nt f!hl]ntLw~ntfJJntLf! 
fJntJL t urwlfou [lwhwqwiJ{hu foJw'i.Jwl Jnuzfo ;_{w'iiqho{wJ-n,. 

p1wt wumfo-G.w'iie: . 

9-wbnLUfo JhfJn'ln{ Jn'1fo fJfo{l! npnzhtftu o'l:mwq.npJ-n,J hL 

Jn'1/r ppnJfo'1/t lnu}ntjfJI! wLtnr..p pwgwfuwfJfl{fo Jht, npb wnw

'l_WbntJ t f!~m ->btnUJW[ ~bwqgpwjp• 

J2 +Br2=2BrJ . 

·8n'1fo ppnJfo'11! tfwfuwq_l]nLJ t p[npw!fmpJfo ftwJ wJfuwJ'i.Jfo 

pwn.wnnpft'ffo Jh'l_ lmJ-qwJ- Jntrzfo {bm ->hmfLJwl ufuhJwJ/t {w. 

Jwdwjb • 

CHJ(CH 2) 7-CH-CH(CH2 ) 7-COOH+BrJ--
oL"'"'"'flflnL 

_..;.. CHJ(CH2) 7.CHBr-CHJ(CH2 ) 7COOH: 

Bn'lfo ppnJfo'11! Jntrz/t {bur UfLU~nLJ hi ~,5-1 d e'i.JflwgpntJ, 

w 1'bnt..;bmu wt/_htwgLntJ ~wlfon,Jfo Jn'1fo'1fo tntJ-ntJfJ iL fJnpwtt 

~~I.(". /},J'1 l]hUfpnd JnLit_/t {bm n.bw~gftUIJP Jh'l_ ;_Jmwtt Jn'1fo 

I'PnJfr'1P9 wbtwurqntJ t wqwm Jn'1• 

KJ + Br J...,.KBr+J2: 
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iltrwm~~tt. Jf1'1-l!. 111fompnd h~ "frUfnu mt$/rinfr (N a2S2(')3) 
0,1 &, £f1L~f1LJfilntf.. 

J2+2Na2S20 3=2NaJ + Na2~~06 

fl.nLqw"bn 4wmwpnLJ hL t/_hpw"ulfh </;np.!p LnLJfi [nLttnLJfii

Lhpjt "hm, pwJ9 wnwLo Jnuzf: U.n.wrfr'il U. ht•lfpnf''1 mfrmpJw'u 

mwpphpnLf/Jwtlp lfLnhnLJ~b'iJ JnLqfr -:IiLn n.bwftofowJf Jh2 tlmwt} 

Jn'l-fo ~w'iJUJf({!t 
lJ. J w 'il bq h·'il, 300-50.0 dt mwpnqncfiJJwJp qpuwt;qqw~ 

fuow'ilt1{ 2 qn[pw, 10, 25 b. 100 ..Ct-w'ilns lwtf•w'flwt'ubp, 20 

dt mwpnqni.fiiJwJp 2 pJnt.pu, 50 dt-wLns PJ"~f'_~m (0,1 dt pw
_Jw'ilnttl'ilbpnt[) mfrmptlw'il "wtf.w~wcJnwt/_: -

fl. b w ft m fo .j_ 'iJ b f'· J!l"!'w:fonpJ, ftwLfonLtlfr J"'lP'l-fo 15%-

w'ilng [nLJnLJfil· Na2S203-/r· 0,1 &. [f1LbnLJfil· Oli[UJJP 1% -UJ'iJno 

f[f"UIJfo'iJ [nu}n_LJfiJt .CJ.w'iJnwfo [f1Lttf1LJfilf! U{LUUif'LUUUIIJLJ. b'iJ LUJU

U[hu. 13 . q Jf1'1-£! .pwpzfrJ. llf•wt;wpw'ilmtl Lfompw'ilno lwtfrfol. ftnL

pwJfr Jbt n'ln'linJ h'iJ "l JM .pwbwftfr u_wn.owJfob .pwowfuw

Pflt/.m/_, wtf.htwo'iJnLJ 6,2 q ppntl, uwnowJfob .pwswfuwfilfh/_nt/.. 

"wughnLJ Jfo'ilz.U. 'ilfozl! l.t. flu11ftw"wpntJ Jf'illl.t. ·Jn'l-fo Ll'fotf.. tni.tt

.l_blf!. WJLnLJ;hmL. [n<ttnLJfilfo JfrP.nt/. w'iloftwgbm:J bfJ wJfuwpfJrn 

qiu I{_ p p n J fo w t/hs n cq·[! "h_n.w 9 'iJh l n L "w J w p 1 

n f' n z J LU 'iJ J b p n '1-P" w'il -\buiUJLU[b J . ftznnLJ b'il 50-

. 60°C-nLJ "wl'/_wJ- b. l"f' :fofolmpnt/. !pfotmp.j_wJ J,m 0,5 q [Jw
lfl.w'iJofoft JnLiz. u. ·LoilnLJ 4fUfwt:rz4w'J- wUfwftJiu Juow'iJnq ftntplu .. 

· JP Jbt. 1 npmbq wl/_htwsLnul bL 10-15 dt .p[n[uJJ!pnpJ: BnL'l[! 

ln LJhL n L9 .<; b m n PJ mp bm fro I( wJ Uf /til( bmfs I( n lPw J p J h 2 wt[ h

[wgLmJ b'il 25 dt 9-wunLufo [nLcJnLJfJi Yn[pw'il J-wttfthln.J. fuow

um/_, WJU f/nqbnLJ bu J _nLfJ mbqrn~ 30 rmq, UJwpphpwpwp 

f/UJtfrw-..: wphtnt/.t 

li.Jflln"'h&nk ftntp·wJfo rlht. w ltnLJ bu KJ -fr 10-15 U[ inL

~nLJfJ, fuLwJ~nt/. pn[npp fuw~:~,lt.t?cJ l.t. w.J.htwgflnLJ 100 dt fJwpJ 

bn.wgl/_wJ- U UfWI[hst/_wJ- f.11Lf'·J Upw'ifntl sntzh[nt{_ Juowfl[!t /uwn

bt1Lf'ljf! flwlfl~.-;wpn.ttl #fJ k ~Ufwlitt/.ntz . J"'ll! (JnLqp t;bm.J_ft•wUJ-

1_wb) m{rl!lpnuf 0,1 &. Na2Sz03~nt[ UIJh UJumfr&_wflwpwp w.l_b .. 

.Lwo'iJbtnl/_, filwiftw-\IJ!p·htnt/. JfoLl.k [il:ntJl ,_luz'ilwt/_nLf.J q.nLJUp 

"w1mflqhlf!t_ '1-pwfl/rs -\burn Jmound hfl oulUJJ/i 1% ~·wflns [nL-
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· ~nLJfiJfo Jp pwfifr. ~UJfi/h_ t. zwpntbw~nuf ftwtJfo.J.'ilhpml UlfomjrnLJp 

Jft'iJlk qWU[f1LJUI qnLJLfo UJL"burwLwll!' SpmpJw'il tf.bn.nLJ ftnt

. pw'il d-wd-ftnLJ b'il fusw'iln.J. k nLJhrz fiJw.ifrw"wpnLJ J11'1-f! wfltw• 

· 111h[nL "wJwpt 

· ~nr'fw"bn. ftwmwpnrJ b'u uuinLlffrl t/wp.! pn(irp nbw4infr.f_:- · 

Lhpfr -:b111 flnLJ'il ~u/iuJJf(nLfiJJwJp, pwJ9 wn.w'il9 Jnut.fr 4fpui~ 
nnLfl Jwf., I 

Bn'l-fo fi/fo.J.p (x) npnzntJ bu t;hJI7uJwl pwfJwJ.untJ.. 

V-V 
X.:_.-1,269 10 '. 

npmhqV -f.J N a2Sz0s-fo 0 ~1 &. [nLd-m.Jfilfr .pw'bwft'iJ t, "'ftpf! J-wfull-

qbl t.J"L'lP tnLcJntJfJnLJ J"'l-l! urfomph[nL .t;wJwp, dt, 
V1-p Na2S20a-fo 0,1 &. [nLcJNLJP.fr .pwilwftf!, npp 

Jwfuut/. hl { jn'l-f mfourpJ UJfl .; wJ wp t{_ hpwumnLqfoJ.. 

ifrnpJ.f JwJwLwf(, di-n.J., 

1,269- Na2S20s-/r 0,1 &. lmd-nLJfJf -&fozin mpmpf! 

[!UUl Jn'l-fo,pw'lrlwUf.LULnf(wd- 100-nq, 

G-L Jnt'lf lflnw'ilpp, q: 

4iurrwq.~ · 21lpt.l'wlfwjmGnL~JWG npn2mul! (4w~~ 
wpfJ.tmGwp.hf!m~twG upGpulilpm~twG yq.Lf'-~ u 4w~r 
wrfJ.!nLGwp.hflnL~jWG urGpulilpm~JwG q.Lt'-f'l ul:i~nfJ.): 

ff h"{J n '1- fo t n L{J J; L u l! -<:ft!uqw~ f wJL pwLfr t/_pw, np . 

pwpJ.p t.hpJwumfr.-AUJuLbpnLJ qwpwlfl! pU'f-nLbwft t llfW~UfwLht 
Jrp J.ke (fop u ht/r w ft wb Jw 'iJp mfl J w f.J m ~I( lfo -Aw UJ w·qq nLJ ): ljw .. 

pwqfo qnLufoumhftopUJU qUJJu.j_wt} { J"L'lP U{r.ppu umpnLq&nnL

pwJfo wJpnL{IjnL'flpg k fbpJwumf-AwfJp Ull£"1-h9nLPJwtlp f.Jpw 

/tpwJ- t/rnt/rnfuJw'b wulitp-Awflpot . . 

lJ. Uf UJ.pw m n L p w k "w p J w p w fJ .p L b p. J"''lP fJJnL-

zwltwl, UIU[WqJw }Jpflb'J. J"L'lf uJnLlP -\wJwp 1 . uwnflwpwfJ, 

-fJA(irlnumwm, t!frtfrt!hmpwqw'it {JnL'ffJt _ 

n I' n z J LU L .~ b p n '1-P 4 UJ 'iJ .t;bmkJW[U b Bntqf f(mnpfto 

t•t"'LJ h& ftJnLl (Jnm 100 q.j' UJW'lbofmw Jfo'iJlh. qpnJfo9 

6111i-p tbpJwumfo-AwL l.t. UfW-\nLJ Jbq op, n_pU[buqfo J"Lilfo pJnL~ 
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phtzwsJwL Uf,pnshuL wqwpmqpz bpb Jir<tzf! ulwtzbsz/.wJ I; h

'l bl, w Uf w ll' w gnts p ;_ U[ w 'l b yntJ ;_p Uf wt: w& t ·z/. n•tJ 1 1J. Jb nL t;b m L. 
f(w[Jp ' '1-bfPnpJwsLntJ bt ubl!Jw~wJfoli thpJwumfo&wLntJ,JfoYiz_ft 

10+ 2°C: 

3nttzfo Lwfuwulwmpwuwwtl- fJJntzfos l!Jntlw~wlnz/. ~pm-
pntJ H 20 tltf bpl[wpntfJJwzlp b. 20 tftf wpwJwqJp q[w'hwd.L 

t:wmz/.wtl- (Lt!ntzfos Jbf(w~wli )z '1-pwL.p t:wt!wpwqw[ntJ bt b. 

qqntznpht '1-lintJ wUfw~JW flfo[Jbrzfo z/.pw fopwpfos 2::--3 utf 
4hnnu fil'pfJhtzl! l!t!ntzlihpfo 4hm 2 d Ufw4ntt! ht [JbpJnumw

m" J ht' n f'" th f'U lU UUI fo'A wt I! L lU fuw Uf b u qw f' qw "-n pz/. bl 'I; 30°C 

-fo z/.pwt 

U.JLntt:hmb. wUfwqJw [JfofJh~rzLbpf! tt!ntzLbpfo · t:bm qqntzn

pbL (wriwLs 4wpz/.wtl-fo) t:wlintJ ht [JbpJnut.nwmfos, '1-lintJ Jfo

LfoJhmpwf(wL [Jrz[Jfo z/.pui k ;_wtfontt! J"Lf'w.pwliuntp .Cflwliwdb. 

Lt!ntzfo 4fou.pfo mpwJwqfotl-pz b[Jb J:foJ.pp I;LfoUfuwJ.b. 1;, LUUfW 

;_w1pntJ bli wnwz/.bLWCfiiLJli b. Lz/.wq_wqnLJli t.npwJwqtthpf! L. 

4wzz/.ntt! t!fotfoli wpJh.p[!t 3ntrzp thpJw~wJntlintfJJwL sn<sw

Lfolf! 4wzz/.ntt! hL t:hmb.Jmt pmLwaknz/.~ 

. K=Do 
'- Dl' 

npmhrz KrL thpJwlfwJn<lintfJJwL sntswLfolL 1;, 
Do-L Cflwlifo t:ptl.pfo uhpLwqwli mpwJwqfoJf!, tftf, 
Dt-p CflwLfo t:foJI!fo mpiuJwqfobf! thpt!wqwJnLbWSnL

Jfos t;bl.!ln, tftf: 
3nqp thpJwqwJnt'i!ntfJJwli qLwt:wmJwli t:wt!wp t:wliJL.m

pwpz/.ntJ /; t;bmb.Jwl 9"L9bwqp, 

.f! bpJwqw Jn<fm<fJJn<L 

twl/_ , • • 
flwqwpwp . 

U.Lpwqwpwp 

Kt JMn<{JJn<L 

'1, 0~0,86 
0, 85-0,70 

0,70 

om11r filllluwG £bruwu~rfiwGr nrn2nLU[! 

U. Uf w p w m n L jr w. <wmntq uwpp (Lf(. 32 ), 1,4-1,5 tftf 

mpwJwcj.Jfo b. 50-60 tftf hpqwp~tfJJw'iJ t!wqwfuntznz/.wq;' fpw

JfoL pwtzllp.p ~wt! thnntsfol: 

244 

n f' n z,] lU t ,] b p n '1-" ~ 11./ t t:bmb.Jwlt 1;: l!w.pntp b. i.."f' 

t!w qw funtznz/.w~,/. (!) {bpsfmtt! bt t; w[i[ wtl- JnL'l ~Jli Ufhu, np 

t pw u J n tli [! J w qw fu it 'l nz/.w ~ n ttl' ntli bli w ,] n m 10 tf tf p w pJ.pn <

{JJn<liz funtznz/.LU~f! JNL'[nz/_ UfLUt:ntU blJ uwn9p ~wJ uwnp t:n

untz f .f'p z/.pw ufoli;_k Jnuzfo Lf'foz/. Uft'l-wsntt!p ( Jnm 2 J )z 

luntznz/.w~l! lintpp nbmptb ~tzw~nz/. uiJpwslintJ bt 0,2°C 

p~JwlintJL~bpnz/. fJhpt!numwinfoli wJLUfbu, np J"L'lP UJnLlif! 

fhpJw;_wtffo ul!'l-pqf UJWli 4bm tfolif, . lin~JL Jwf(wp']-·wqfo'h, 

WUfw f!'h~tztlntJ bt fpnz/. Lsz/.wtl- pwJwl[p (3) t!ht 20°C-pg nt_ 

pwpJ.p thpJwumfo'Aw'hntJz Pw 

Jw~l! ( 4) mw.pws'iJrnJ h'iJ fPIUJp'iJ 

pwtzlJp.pfo z[pw ~UIU. 'llfntzn{'ht WJ

pfo;_fo i/_pw wJLUffoup wpwqn<fJJwJp, 

np 4bmwqnmJw'iJ u~qpmJ fhp

Jw;_wtffo .'uJn<'hp 1 rnUJ. p'hfJws

I!"<J pwptlpwliw Jnmwz/.npwUfbu 

2°C-nz/., fou'~ z/.hpfnLJ J"LtzP 4wL

Jw'iJ thpJwumpSw'itfoL JnmbLw- . 

l""-' 1 l'RUJ-ntJ ,,Ul rC-nz/.t Sw

[!WS'Uwb JwuwLw~ pwJw~p f"L-

. f'l! wLpL']-t:w.in fuwn.LntJ bL 1 

lwlJwL thpJwumfo'AwLp t:w-

JwpntJ bL LUJb thpJwump'AwLp, 

npp '1-hUf.pntt! J"L'lf! tf'P 'ALzJwL 
mw~ uf(untJ I; pwp¥wLwl funtzn

z/.w~nz/.t 

, U.Lwlfo'll! ~wmwpntJ H 2 wL
qwJ, · wp'l-J"tL.pLhp[!· Jb~[! .JJnL

ufts 0,3°C-fos wz/.btfo i..Ufhm.p I; 

mwpphpz/.hL: 

Umwsz/.wtl- Wf''l-J"LLpLbpfo '[Jz/.w- · 

pwfJw~wL Jfot('L wpJh.pp 4wJw

f'""J . b'iJ t:w1JwL z/.hnLruf(wL 

thf'tf W UUI p'A Wbf! t 

).lj. 32. Uwrli JDL'lJ. fiwt
JwG ~hpdwum~liwCe 
~- n~~2hl'< 1\wd~(l-=----
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. lJ. J w L h 'l h & · L. u 111 p {! h rr-. tftnptlwtnp ftwJ Jrnnfrft 

ftnlpw, pbpJwlwtfl 0,5° pwJwfintJflhpntf., fthqhwfuowflt 

n l' ri l J w fJ J h p n 'f fr It LU fJ ~htniLJwlfJ tt t/JnptlwLnpfr 

qwJ ftnlpwJfr Jht 19hnuf> bfJ -\dJltf.wJ. JnL'l 2-3 utl zhpurnt/_t 

' lJbqiLwfuswufr Jfrlntf. ,p;,pJ.wLnpfr (ftnlpwJfr) Jbp_ tbpJwlwtftl! 

ftlbsflntJ bL wJ'uUfb·u 1 npUfhu'lfr 'upw u&rrfr,ftfr wJp.n'l! qfll]/rftl! 

l!flhJtf.wJ. Lfrhfr Jntqfr Jbl_t t/JnpJ.wLnPl! (ftnlpw'u) rrhntJ hU 

Jphlb. 40-5fJlC WU1[!W9t/_wJ. 'lf'fr Jbt b. p_nL{'f! 'fUlbi]UJ'[ UfW'lnLJ 

tt BntpLU[!w'i.Juntp rnUfbfJ Jb/1 r1l'whsntJ bfJ thpJwumfr-&.wfi£!1 

.fhpJwumfr-&.wfJl! wuinfr-&.whwpwp ft_t/tnppw'iJ.w, LUU(UJ · Jfr 

[!W&fr rnU[b qJfJw {wuurwtnnL'u, UnLJ'ilfruft wh'ilzwfJ ftpwpclpw

'i.Jw b. unrrfrs 4uftufr [!'ilqflbl' llfr pwfifr pnUfbfr f!'uf1wo.pntJ ~wu_ 
vrwurntb J_~wowJ. p_bpJwuwfr-&.w'uL tl {wfJ . 

'lfruwflntJ t JnL'l_p · U('urj.wgJwL thpJwuurfr. 

hWbf!t 

' lJ.tf.bLfo &zq.pfrur Wf'I]JnL'L[!thp umw'uJY[n. 

~wJwr t/tnpcll! ftpft'untJ h'u fJbfJL. Ufbi]UJSUJ! 

J"L'lf! mwpwoflhtnt/.1 

5nulr ub2. Junliw~ru,a-1w1J UlWflnLQw4nt,a-!wG 
npnznu.I[! 

Snut wnwl'.g l!JWbJDlph~: Bntqfr fJJnLl_f! 

tf.bpoflnLJ b'i.J wpurwq.pwftw'i.J U(LUJJwL'i.JbpnLJ 

b. tf.hpw;;uftuw'i.J tf.wJphpnLJt · 

lJ.pmw'fpntfljwL Jbt ftwrwqfr tJntzftbpf! 

tf.hpoflntJ b'f, J"Lf'W[!WLJ.Jntp ftwpwqwlL(wtn

pwuvrfrlfrBI lJwpwqfr zhpurfr Jwftbpbufo9 l.~l' 
... ~. 33. BnL'Jil pw>;wftntf. ~fmws1rnd b1r tf.bphfr zbf'lrtf! b. lnp 

GJm~~mt: fJJmzwftwlntf. (JJ,ft. · 33) mwpphp utb'lbpfrs 

. tf.bpshntJ LJntz~ uJntzfra fturpmJ bt JNL'lfr 

zbpur/rft b. q.flntJ z.nf' upt[wftfr Jbi. ( ow'uftwlfr t ftfrUfw{'lftwJ. 

w·UfwftJw fuswunt/_)1 

Bnuzw{ntJ.pfr &JnLzLbl'l! tfhps1rntJ b'il vrwftwitfr hrrbp urb~ 
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'lP 9 1 IJJ n Ll_W /1 w lf! [!f! hJ b [lit/_ L {' b/! ur w ppb p nL'l'l nLfJ JnLfi'L /, p nt/_t 
BnL'lfr . hphJ! UJntL[rftHpfrs l[wqJntJ bh Jfrp_fr'u fJJnLl_f! L. LUJb 

LObntJ l"P pw'uftwJfr Jhtt 

lJ. Uf w p win n· L p w. CMD-84 wh~wqwuwpwpwqn·Lft 41!

zbnl! (Lft. 34) hpqnt LULJNLJfr1Jb pwJwftfJbpmf., 10 b. 5-wftwt.J . 

q ftznwpwphpntf. L. J.npuwftwt n.bJmhpflhpntf. ftwJ {wt/_wuwpw-

"~· 36, l,liJ~WUW(lW!'~qnLq · ~zlmp JDLfl~ Jb~ j!tll(l(l npnzblnL liwUWJl: 
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pwqnd( qzhn.[!, npfr lJwqbbpfr qpw wp!/_wt} b'b Jwqw~wlnntJ

Lkp 1-fry JfrLl"- 20{J4_wLzwHkpnt/_ (Lq . 35), npn'i!i! ntLhL -\w

~nntq nbJ~nhpLhp (bpqnt nbJwhpf! 1 ,2-wqw'b q 1J. Jbq nhJinhpf!' 

0,12 q-w'bny) k. 10,5 "- 2~wf(wL q qznw.f!wpbp, 50-100 tit 
WLJNLJfrLb pwJwf(Lbp, nLLhLfu 

fl f' n z J w L J h [J n 'IP q w L t:h~nL.JwlL b UpqwqntJ 

hrzwJ- qwpwq} LJntzf! ~n"'w.f!wyLntJ bL 35-40°C lhpJwumfr

-&wL nLLbynrz LnLU.[! tftnLJt ·bpp qwpwql! Jhn . .[! ~ php~1LJ tfrw 1frntq 

qn'bufrumb'byfrw, wnw'by nulbrz ubrzJh[nL wJL fuLwJ.[!nq fuwn

LnLJ b'b . pw~wqnq b.- •qwrzhy'iintJ JfrLlL. uh'iiJwlffr lhpJwumfr
-&w'iif!t 

Shlut;.lt~wqwG ~zhnf~ q~rwnnlpJntG~: lfw.f!ntp l"f' pwrfw

q I! qzb~.f!P qpw qznw lw t/r ntJ bL ( ~ w4_ w~ wpw qznntJ bL) npb.~ 
qznw .pwpn~ (qnmnpnt.pn4_ "- WJLL) "- qznntJ 5 q 4wpwq qliJJ 

10 q t:wlwt} J"LIZ: U.JLntt:bwb. nt'bbtfrnq 4_hpy'iintJ b'b J"t1nq 

L9qwJ. pwJwq[! b. LnW.f!W9'bnuf ~Lblfwpwqw'b uwlolwfufr (qwJ 

Jntp lurnwfwy'bnrz npb.l; WJf'hfr} 4_pw, w'bf!Lf]-\ww -&n-Ahtn4_ 

zf.tw#wJ.b. zw pdntJL h pnq: 

. 8 NLtlf! t; UJ ['/_n tJ ~ 1 fN L['f! U qu n LJ ~ b t1Ul[ 1 q.n[n pzpw'iJ w £I .J/p p 

'1"L"f'ZUJ9JwL dwJwLwq lut/_ntJ ~ p'bnpnz -&fii-&{Jny, npfr f!Lf] 

~w",.,nLJf! "- ullffrmwqntyHpfr filh[Jb. 'l"f'Zw'bwll! Lzw'bwqnul ~~ 
np J",L'lf9 w'blwwqbl - ~ wJpn_~l f"Lf'f!l 9-n[npzfrwyntJf! · qw

wwpnd bfJ zwur qqntznphfJ, filnLJl ,~Ul[Nt/_ JNLilf 9LUJtnbyndt 

.f!ntpf! 'f"l"l'ZfWLW[N'L9 -\bur", pwJwqf! Uf.LU'[by'fib[nL t;wJwp 

3-4 rnUJ.-nq 'ILntJ bL Jw.[!NL{' JhmwrzJw Jwfrhpbufr qpw, 

npfry -\bwn · wpwq qznntJt lJwpwqnq L9tfwJ pwdwqfr qzn/t 

mwpphpnLPJnLLf! JfrLlb. mw.pwLwlf! b. miu.[!wLwtn•y t;ht.nn <:w

qwuwp ~ fun'bwqntfiJJw'ii wjL .[!WLwqfrL, •"f'·f! 'f"l"f'Zfrwgh[ t 5 q 
4wpwqf•y qwJ 10 q <: wlwJ- J"L'lf9t />J w'bwtn4_ w J'l .[!wLw qf!, 

~ wzqntJ h L J NL .Zfr J L f b rz~tt lf'P llf UJ, nLL UJ q ntp J nLL I!. 

- ( g- 0" 1) 100 
X== "" ' 

a 

nflmbrz' X-r. ff'P llfUJ('ntLwqnt{JjnLLL ~ J"L'lf Jhl, %-n4_, 
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g-~ J"uznt/_ tot/_wJ- pwdwqfo qzfrrzl! JftLlb. mwpiNym

Jf! . l!· 

g1-f! JNL'[Nq L9qutJ pwJwqp qzftnf! LnWfJW!JnLJpy <:b-

Lnt11 q, 
a-L J"L'lf qznwLpf!, T 

U. Gfitmiwumrwpwqmll qzhnfjl oqmwqnPonu.f[t. '-lzhnifr 

fJwubpf' Jb2 f]LnLJ bL WLJntJ/,Lb pwdw/1 b. _5 q Ju.1Lpny, fJUq 

9 n L!J L w ft fr qpn JW q wL p w JwL"' J f•y q w fu ntJ 1(2 b;,_pft L <: tt{q" 'l 

· bplfnL rthJu,bp: lf.JLntt:bmb. qzbnp£! qzn'J:lw'f'nLJ bL La w ·ifr 

J-wJppL qmLlf_nrz ufL'lorzwqn1_, b. l17bnpfr {Jwufry 1_bp,'JLhtn4_ 5 q 
qznwpwpJ!, W[Jn<Jf,Lb pwJwqfr Jhl hL l9LntJ LnLJh.[!wfl qw

pwqt l.wlwJ Jnirzfr Jby_ l"•P[! npnzhtfru 'lLntJ bt "l fJh 5 q 
qznwpwp 1 WJ[ 10 q iJ. 'J-pwfl t;wJWilfWinWUptwfl 10 q JNL'lt 

U.JLntt:hm~ tfrnpd[! qwmwpntJ bL LntJL J.b.m/_, frLlllfbu 

mhfuLfrftwqwL qzbttp[! oq'"w'fr.pJb[pu t fTJw_'lhgqwJ pwdwf(£! 

fpwqntpq J".L'lP t;bm 'lf,ntJ bL f[zhn..pfo [Jwufo Jbft lunLw4_nL

f!JntLl! qnpoLhtn• .t;b,L_wLpnq ~zbn.[!p t:wqwuwpwqznnLfJJnLL[! 

fuwfumqntJ t, irpj! r/_bpm"w lr qLntJ bL Jp nhJmhp[! lJ-wl[fr 

nL'l'l"•fJJwJp 'll,utf1 Uti mbrzwzwpdhtn4_: 5 q qwpwqfr IJh11[[111tJ 

WJL Pr"-l!• npfr tfpw qw1H;ftntJ t zwprft/_nrz nbJmhpf! <:wt[w

uwpwqznntfiiJwL" u1~ t;frL, pwq_Jwu1wmqnrJ hL 2-nq L umw

flnul J""lP Jbf htzwd if'/1 mnqnuwJpL 1JfWf1;.,tLwltnLfJJnrJ,l!' 

, bflb wuntJfrLb pwd-u.yfr ,fbl qw 10 1J l"''l, .ullfw u.Jf' '(1Mf!, 

npfr {pw qwL'fLbi f nhJmbp[! 1 u.LJfltut~wLnpbf.t .gnLJ9 t mw ':' 

[pU J"'-'lf Jbp b'lw,)- lPP UJnqnuwJfL llfwpntf.twqrr <fJJnLL[!t 

,ZwmOL~ Jlwtl_wuwrwpwqnt~ ~zbnf~ oqmwqnrllrllli~: U.l 

fJwuft Jbp IJLntJ bL LULJNLJpLb pwdwq fL 5 q (ftwpwqft t:w

Jwp} qwJ 10 q (<:wlwJ J"•'lfr <:wJutp} J.wflpng, foul( Ju.~fu 

flwunul' t:wqwuwpwqznJwL -\wJwp f]'ilntJ bL JwLpnrfJJntLt 

!Ju1fu pwqn<qftg qwfuntJ bL 2 Jb,)- L. Ji.ft •frn.f!p nbjmbp1 

l!Jhn.p[! qznw)_wtJtntJ e:w.j_wuwpwfiZnnrJ; ~b tdwftfr JU.JJw 

pfrL q.mLqn'l p4n1~ mbrzwzwpJnulnqt U.JLm f; /, .nb 4_bpgf.tmJ bfJ 

lf2nwpwpp h wunidfrtb pwrlw4fr Jht qznhtn1. tsT.inul ~wJw

UfWinLUUjuwL ptuflwqp JNL'll 3nt'lf! fpWq_pqntJ bf.J WjfJ_UfbU1 fr1Jl.w' 
llfbu urbfuLfrltwqu.1t lf2hn.p O'ftnwt;npJbtfru, U.11JnL~hmfi. llfW

'lbyqwJ pwJ,;_,qf! y_pwqpqqu.a .I"L'l/' t:bm 'lLmJ h'l.1 ~zbn.[!p pw ... 

ufr tLpw L. nbJmbpfr mh'lwzwpJntJuq .t;w4_wuwpwqznntJ qzhn

l'l!' '1-pw t:wJwp ltbnfrf(fry qhpy'iit"J b'i, uf(qpnrJ JbJ nhJ-
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urbpp b. w.1fJ l.l-w~p nr.l[_t[_IIL{JJwJp urbqwzwpJnr.i wJflpwfJ J"IJI. 

. Jwfllil't, Jpfll.b. np 'tzhn,pp w2 flwul! fot.1ifo flhjrpb.: U..11inr.'~hmk 

WJ'f nb.1urhp[! 'tw/unr.J bL Lnppg Jh't pwrfl!-lbnr.J '1bUfp &wfu It 
'thnfr'tfoo t:wLhtn~l t/1l'f.l' nh.1urhpp' urh'lwzwprfnr.Jiu/_ {uu/_wuw~ 

pw'tznnr.J 'tzhnpe: 

IJ..1L pwrfwLnr.Je, npfr '1ftJwo p'il'tw.l- t JU n.hJurhpf!, onLJ9 

t urwlfou wzl.,nl[_t_W'twL urn'tnue, pu't tftn,ppf!' JfrLI[_p Jh2 ~I'P 
UfwpnLLw'tnLPJwL mn'tnufr urwuhnp'fwftwL Jwuhpf!t 5 q. ./nr.l[_[! 

'tznhtfru uurlUor/_iu.l- Wf''fJ~Lb.pf! pw'l_JiJJU[Wu:ftnLJ hfJ 2~nt/_ 1 • 

· LgwtiJntt~hr UJ.WrntG.w~nq ~wrwq: ~owLJ;,Lpbp nLLhonrz 

4 w p w 'IP 1.1' p U[ w pn Lbw 'tn r.fl .1 nLL f! n pnz r1lJ bfJ l. npw 9 J wL fJ hLJL 

Jhf1n'1nr/_, PWJO JhU[p zw,pwpp LUJ[IhLJfoo funLuwtfthtnL LU[LU

urwftnr/_ WLJnLJpLb pwrlwftfr -':win-wl[pb '1LnLJ hfJ :Pfiturpft 

pnLrzfl: . 

U. J w ·h h 'l h fJ It { w I' J w p w.fJ .P · .lnpwu-JwfJ U[LU-

-':wpuiL, t,puftltwurnp, rfwJwon'-J9P WUfllllt.p ftwJ tftn,ppfo't 'iw

Jhtfr• urhfuLfr'twftw1J ftzbnp, wunr.Jpbb p,;;rfw't, wun~.Jf:Lh pw

rJwftp nLLhtft, f1'lf1b q[wLpftLhp (:Pftturpp [ilnLI[_{1[! fturpurtiLJ hL · 

7--8 JJ [WJLnL{1JnLh b. 620 utf hpftwpnLf1JnLL tnLb!Jn'l zhp

m b p p, J.nrzfr lift {f!_w .1 nLf' w ,pwL lJ nLp .zh pur f! n l n p b tnt/_ ur wlftu bL 

'flwbHfo J.b.): ,...__, 

n I' n z J LU L J h fl h '1P 4 w L t;h.;;kJLU[L t: IJ.unLJfoLh 

pwrJwftn~.J '1LnLJ hL 3 f1'lf1Jw 'llwLfr't b. U(wt; n~.J 1 d 102-

1050C-n~.J: U.JLnL-\huriL · U[wqhsLnuf hL- t,pufr'twurnpfo Jh'f, 

ftznn~.J JfoLlb. 0,01 q CzurnLfJJwJp: 4zn.;,~.J lr. pwrJwftft Jb2 hL 

tsLnLJ 10 q Jhlfl' Pwrfwqf! pnLnLJ hL nLLhlftni/_ "- zwur 'l_qlfLJl 

urw,pwsLn~.J, flnqLhtnr/_, npU[hu'lfr i_nLf'(! -':wLq.fiuur b. -':wr/_w~ 
uwpwl.ll!tf qn[npzfowflwr 

9-tuibfoftLhpfto Uf'lUf'liuftLhpfr UiL'lwurJwL 1fW'fWf1hll! 9"LJO 

~ urwtftu, np JflL'lf9 {/uuuslrt t p_nLf'f!' ?-w -\wuurwutt[nr.J t Lud~. 
LpwLni/_, np bpp uwn.p -\wJhtfoL ftwJ rfwJwolllJ9P WU(wqf:L 

-\U(nLJ bL pwrfw~Jrb, fJIJI WJLI..t.u lfo ,ppmLnLJt Bml[_nt/_ LS{w~ 

pwrJwftl! Ufw'lboLnLJ bL JburwqJw Jw'tbphufiL b. ~znnr.J: 

8nLrzni/_ iL qlw&folt-nt/_ pw_rfw'tfo ftzn.fr urwppbpni.f1JnLLf! urw

jjLUQLhlnL9 wnw'l b. -\burn 9hLJ9 t urw[/tu JhL'lP 'lf'P ~npnLUU1f!1 
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n f' b urn ft n uw .1/:L JJ{ w f' nLf.twf[ nL{I Jn Lf.t f! q.ur f.t NLJ. bf.t { b urlr.JLU£ 

pwf.t~&b.nr/_. 

npmhq X-[! 2l'f UJWf'nLLwftrnf1JnLLL t Jnuz.fr Jht_, %, 
g:-L pwrlwftf,, lflwL/tftLhpfo . L. JhL'l_f ftzftnL' bwfu.f!wL 

mw,pwon~.J, q, 
gt-{! pwrfw'tft, 'llwLfrltLhpfr b. JlfLI[_f 'tzfrnl! urw.pwonL-

'ffoo -\b:nn, q: 

4bpw~rl'l Wl'\P UJWpnd:iwljmta-twG npnznu.In ljwpwq.p ub2. 

S~mrmJ ~qnmwpptl_wqwG. wr~wpp tntbmJpntl_: Uw: wp

pfourpwJw JfrL J bfJn'l-L -.t t 

fJ b· fJ n '1- fi t n L [i1 J n L L f! 'tw JWLnLJ t LpwLnLJ, np ftw_-

{'wqfr Jhr. brzw~ Lwurpfin~.Jfo lllnl'fr'l-L' 'lf'nLJ ln~.r}I/_btnL9 {butr 

nhwftofrwlft Jby_ t Jurf.tn~.J w'lnurw{J{J~w'twf, wp.l-w{J/t -': bur. 

NaCI+AgN03=NaN03+AgCI 
. ! 

UUJ.P"'"'it 'b~uuJu")l/ 

IJ.JL pwbfos {br.nti, bpp NaCI-fr lf'P.f. ,pwbwftp tftnfuwq'fnLJ 

L AgNOa-fr tnLhLJPfr wJ/_h[hf''f ftwfJhl! l!l'nJwfi{J~·wftw& 
'twlfin~J frL'l-frltwutmpp {bur urw[pu t W'lJnLuwftwpJfip qnLJf.tp 

iff'nJw{1{J4_w4wfJ wpJw{J, nf'l! onLJ9 t urw[pll urpur{'Jwt 

wr/_wpm[!· 

2AgN 0 3 + K 2Cr0 1...:.... 2KN 03 + Ag2CrO~ 
IJ.JwfJh'l.bf.t b. -': wpJw{'wf.t.[!Lbp. wpJw{1fi [hL• 

r}nLJfJfi t;wJw{' 25-50 tl't-wlins PJ"Lf'bur' 0,1 Jl pwdwfJmJ. 

Lbpnr/_, r}wJpwU[wf.twqnr/_ lr. uhqJwftnr/_. 2J!Il!.JLn/ti/_ · pJnL{'hur. 

Lhpp <wJ~r~ 3-4 uJ urpwJwqJfr Awqwp, 100-150 ul :nw. 

pn_qnLfJJwJp f[nflwJ.~ ftnlpw j 50 b. 10 dt-wbn,9 UfpU[burf.tbp, 

WUfW4JW .J.nq}ft: 
f1. b UJ ft r.n p r/_ f.t h f' · wq_nUtw{JfJr/_wftwb wpJw[Jfr [nL.l-nLJ{1, 

npp 100 dt-nLII UfW{'mLwftnrLJ t 2,906 If wq_nurw{J[Jr/_wftwL 

wpJ-wfl (1 Jl [f'tLdnLJfJpb {wJWUfWU7WUfuwf.tnLJ· t 0,01 If 
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It liJ U7 f1 i' n/Lr" Pl f1[' .'111 ), ppnilwfJ{J i IIJ ~ '.LI£ !Jwifr nul" 10% -wit no 
ln uJ m J{J: · · . . 

n f1 n z J UJ It J b p n '1" ~ I. It )bmb.Jwl£ t: c/Jnp<lfo -\w-

"'-"'1' 4_/;p:;fmu! H p_pwqntpq Jn"ll! ' ''f'l! Jf.twsht t wun<Jfthh 
pwdwqft Jbr_ P.f'P Ufwpm.hwqn<fJJn. 'i. l! r:rnzbtn<s -\bmn 1 U.1Itnt

;~u'~ pwdwftfo Jhp_ l9f.tntJ h1.1 JfrLllt 40-50°C mw.pwu4_wtt 
.,(I Llt p_n<pt Pwdw~fr UjW[7ntf.twqntfJJnLhf! 1wq fuwnf.t'tnJ bf.t b. 

. {JnrzLrt·J, npUfburzf' _JNLr[{' Jwqh,du pwpJ.pwf1_w b. Ufwrzfo ( pw-
dwq[! t/ltntJ Lf.t uwnp ypfi'Jbp_) 1 · 

Bntrz/r UfW'lwq z4r"irl! qw~mJ bf.t Jnrzfollnq~ I U.nwp_wsw.t 

wf.ts.pfo Jfop_nq 'lfP''ibmnq tJ.hpsf.tnu! u ftnfpwJft Jbp_ Mi Lsf.tntJ 

10 tft -\brzn<~: lJ.4_blw9f.tntJ H 5 ~wp,l'l P-rnJ,.u[JfJqwqwf.t qw

lfln<Jp [ntan,JfJ b. f'-l"Lf'hmfrs mfoLnpnu.l' wqnmw[J[Jqw~wL wp

aw F." l ntan<JfJn!/. J {rf.tlb. W'lJNLUUJqwpJ fop q.ntf.twq ~pJ wf.t U/rtUJ

p_wsmJl!, npf! fJu•,ftw-\wpbffo'u lP wf.t~bmwf.t~<J: Lbrzndll! ~fow
l'" Llf b b W pel Ul [J f .[![ n [' p 'ff LU rt.WfUI 9 J.J q fu nz n {' >p UJ {J fotbbp(! W f.t_ 

f!f.t'l-\wLn fuwnf.tbtnt/_ b. LUU[WqJw. <lnrz}ftnt/._ ,Jwf.tpwsf.thtnt/._1 

SpmpJwf.t qpw awfuuqw.t w_qnmwfl[Jqwftwu· wpaw[J:fo Jfo

LPt!'U/ r hr fo j!LUL wIt l! 9 t7LJ 9 t m wLfou Jn <rzfz Jbp_ It h rw It rl' w :zl, 
· m nft u u w J fo It Uf w pn tb w ft n <fJJn<L l! 1 b {J/1 J ntrzfo J /rp_ p_n <[' l! n pn _ 
zb[nt dwJwftwq ftznwhff! q:.uqJbf t J0 q, LU"{W wqnmw[J(!{J

•/.wqwf.t wpaw[Jnq mfmpb[nt -\wJwp qhps'LimJ bf.t 5 tft -\brzntft: 

bfJb ~W('W '11~ J bf brzwq ftbpwq f'f LU'lf! npnzntJ b'f.t Wflwf.t9 . 

U'wqntpft J"Ltl oq.mwqnp<thtn<, wu1w ~znntJ /;b 5 q Jn<rz b 

tshntJ 100 tft mwpnrzutfJJn<L ntf.tbsnrzlnf' .pfoJfowqwf.t pwdwqfo 
· Jbp_, "/P''ibmnq wt/._htwyf.tnul 40-50°C p_bpJwumfoC.wf.t ntf.th-

9 n 'l 50 tl l p_n t;t, fu w nL n tJ b [Jnrz f.t ntJ 4 wIt q.foum Jpf.t lb. J ntrz[! 

U[WI[p: ll.JLnt~ bmb. upnzntJ l! ftwmw pni.J bf.t fo'hlUf bu f:zq w.t t 
tJ.6pkntJ: 

lJwmJmr.pmwJpli urn2tf,wG. tfhpnq: l.fw:II{Inbpmw1foL Jb{Jn

'11: ~/111f.tt/_wd t WJ'h fon'uwtflnfuwf.tw~Jwf.t U[f'nsbuHpft oq.utw
q "- itd J wf.t qp w , npn h.p l!'h [J w Ln tJ b'h "'pn [fl. if, U, 8 t/._ b J'ff ft n 'l.: 

Jfos Jzwftt/._wd unppsfon'h brzwitwqnq 'LI1nt{Jhpfo fuwn.LnLf''lf.thpf! 
pwJwf.tbtfou, 

if b [J n '1" t n <PIn LIt I! .4wJw'hntJ t 'hpwf.tnLJ, np 21!- . 

pntJ wf.t[nL.tfi[p pnbpmL ;f1{! ( fonLf,mwJpfl fubdbpf!) £17LantJfJP9 
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;; bnw sftn LJ bL .f!1 n ['"' L LU lt7?" n ,J ,, ' ~ lU l9" ritJ" ft n bL h ['I! IL U/ J
. Lf!L: f!'u'l npnLJ [!b{Jws n'l ttbwfts/ILuLhp[! qu:fut/._wd bL wJb pw

'ufos, [Jh Lnu)n<J{Jfoy -\bnwstJ..nul t qU~mfw'hl! {Jh wLf'"f'l! ' 

I\Y -2 It UJ U7" n b fom" J hn~/ .L I1J u- rlmtJ" .f!l" [' P'l Uf UJ pn tL w
llnrz l'IL.tntJfJ w'u!Jiiw9bhlf1U fthp1111[('f wrzft N a-ft qwmfonb[! 
t{wfuw'uw!l'fn<J t LY -2-fo p_pwaL{, wflfou ltnq b. wttwp_wbn<J t 
t.pt/._frq w l H 111 .pw l1 w i1 p /n 'l w {J {Jn L • 

RS 0 3H + N aCI;=>l(S 0 3N a+ H~I 

U.rzw[J[Jnth hnpfos mfomrnw hb wlftwif.m/ b. uutw;;l[w.t {J[!{J

t/._/' .fJillbUJqnt/._ -\wzqntJ JfiLf/_f Jb{ b'lwq qb{'t.uqpfo wrzf .pt.ubW-
/{f! I . . 

{], Uf LU fl Ul m n i.p LU IJ. U W f1 {! b f'• q '! U1pnflwpnbWI/1nfuw

bw ftw JfoL u Jn tflw ~w[Juw (Lq. 36), mbfu ~.p i1w ft~'u ftz bn.p, 50 

. b. 10 i.ft-wLi'9 ui/tu{hmfd;p, 100 tft:wLns 2 pwdwft, LUUfwftJw 

J.n'lftf fu wnf; huu -': wJ w f' , m ftml'J wL uw I'll 0,1 fa. N aO H- fo 
[fltdn tJfJrnf, wu[<uluw f[w{Jny/dt Jlpfttop;.u'itd/, [itL.tnt.JfJfo -\w 

Jwp, 150 tft mwpnrzn<fJJwJp ~t:'uwJ.b. ftnfpw t 

fl· b wIt w fo t[ L /, f'· I\Y-2 ~wmpn'ufom, w'lwfJ{Jqp 7 % -

wtns b. .S % -wtus [f7L.tf71 .. JfJLbp, NaOH-ft· o;I li. [f7L.tf7LJfJ, Jb

fJfotopw'udfo 0,7 % -wflns fnLiJn<JfJ: 

fl i' n 2 J w u J b f1 n ~ fo q w t -\bwb.JwlL t, l.fwmftn'upmw;;. 

JftU UJtTtbl!lffwfJuwL [9 blltJ bLt 1J-pw -\wJwp 0;1 q C.zmntf/JwJp 

qznnL:! bb. 15 q ftwmfonLftw (KY-2) w'Lin,J .pfti!ftUiqwf.t pw

dw~p Jbp_, qpwu wt/._btws'un,J P."'l' b {JnrzLntJ 5 d n<n.l.b[nt 
-\~J uj ('I n WlLUq ftw mfw JJf,-m {! utbi[UI11fl fu;a,J b_fl 12-15 tftf 
mpwJw q.foa nLbbsnrz -\ u. J > n<q u Jt7<bw ~w{Juw JP qwJ Jnpw~ n<

tbsn'l 50 Jr-wf.tny p.Jn<phmf, Jh2: UJnt'uwftw[JuwJfo ~wJ PJn.<

phmft Jbp_ 'fbNLJ bL w"iwftJw pwJpwq ftwJ Jp WJ[ Jwftnm~ b'u 

t Jt7 t{J ( n [' "{ h u qfo ft w m fo nfl foml! ll!t ft L fo Jnpw ft b. ltf UJ ft/t' b pw 
wLsn ): 

U.Jflnt-\bmb. uJnt'uwftwfJuwJft Jfop_nq wflsqwsLnLJ b'u .100 

dt 7 %-wflns w'lwfJfJt/._/, [ntan<JfJ, npfo -\nuJwL wpwq.ntflJnLbf! 

.J.wJpqjwflnuJ' 2:-3 ftw{JftL t wJb qwpq.wqnph[nq Jnpwftnq: 

'1-pwfiJ.s -\hmn qwmfonLfoml! flnLJU uipwq.n<flJwJp. tt/..wflntJ b.t 
11'"1/. JfoLlb. t!hfJfotopwLdfo [nLantjflft -\bm lbq_n.p nbwqsfowJft 
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WttW£WgnlJf1 Dpp UJnt&wqwpuw!ft Jh2 ~hqnt~fo Jw~wp'fW~f! 
~wu&nuf { qwurfrn&fomfo 1/_hpb.fo bqppL, UJI/_h[w.g'itnLJ hL Lnp 

pwd-fofn t;'iJrl'~:wtf'wUfbu ~brzn<~fo JbLfou~e l.Ufbut.p t gw~rLfoLfr 
4wmfnLfomJr t{_bpL.Jt bqpfrg: 

'lznnLJ h 100 til mwpnqnLfJJw& pwd-wf[/J Jb'l. 1gbntu bL 5 

· q: 4wpwq. L. wl/_ h[wgiinLJ 50 tit 1_nL('I PwJUJ~fr u1wpntbwqnt

f1..Jn<1Jf! urm.pwg'iinu/ .. bf.J •ffof.Jl.L. qwpwqfr ~wltf.hff!, w11tnL~hmU. 
fu'iiwJpnl/_ fuwnf..tmJ k \wblffruur flnrz'iint.! 

Jfrtl.k {11L'lf! Jwljhphu pwpd.pwbw k Uf~qf 1 
Bntrzp IJJI/_htfr wpw9 UfW'lbgJw'i.J \wJUJp pw

d-wf[J! 'fbntil bL uwrr.l! ~l'fr Jb2, 

• 'b~. 36. '-lwm~n
, Gm~mlumGm~JwG 

UJndiw~~pum: 

ll.utwlt.Jw d.nrznq !nL'lp Ufwrzwrt 2hpmfr 

Jb2 wbgp bit pwgnuf,_ npmhq.fg Uffrutbmm/. 

t/_hpg1tntJ b!t 10 tftfnLJftLJfJ k urb'lwtfrnfunLJ . 

qwurfrn!lfturwJfob UJIJLbwqwfluwJfo Jh'l., npnl/_ 

[nt~nttf1f!. !f>frl.mpntJ b'ii qnLwd.k qnutwJ!t Jht_' 

l/_wjpqjw1tntJ 3-4 qwflfrl wpwq.ntfiJJwJp. 

\ -h'[ntqp ~NULUU[![! qwpq.wl/_npntJ bf., . UJnLbW

~wfluw Jf Lh{'/!ILnLJ hrzw& Jnpwqfr Jh_ng~4_ 1 . 

ll.JLrrtt:hmiJ. UJntLw4wfJuwL qwJ PJntpbm[! 

qwmfrnbfomfo ~hm Lrf.wbntJ hf.J 50 tit uml/.. 
Lntj'i! qnlpwJfr Jbt_ h. !f>frl'npwmf! 2-3 ~wflfrt 
Jhflfolol'wbdfr LbpqwJnLfJJwJp mfrm['ntJ 

NaOH -fr 0,1 f.J, lnu)·IJLJf/ntf. Jfr'iil.k ~wl''lw
rf.h'luwl/_ntb q.nLJbp wttwt_wgmJ£! 1 

lJbpwqpfr w'lfr (fJLumpp"ntJ{r l!L"l'fo'lfr) ilfw

{'n Lbw~n tf1 piLUf! \ w2 1_ nLJ bf., ~h mUJWL..,PWb w _ 
d.bmf.. · " · _ . · 

x=0,.585a', 

npmh'l X-p' Lwmp{rntJfr l!l"PP'l/r UfWpmhwq~t{Jjntfl'f.t t, %, 
a-'iJ NaCl-fr 0,1 li. [NL~NLJfilp pwftwq[!, "PI! ~wfuu-
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- q_bt t mjrUJpJw'iJ -\wJwp, tit-nr./_ 1 

0,585-1! wlqwl'IL [nLJ-rnJ{Jfr mfrmpft t qbpw-\wzqwl) 

N aCI-" £. putqJ~Uf.WLnqw~ I 00-nrf. t 

. lJbptuqpft w'll! npnzbtn L9 -\hmn 4wUJfonLwt/1njuwLwqJwL 

IIJ~Ltw~w{lulf'fJ nhql.th[lmgtmJ bfi { 4_ bpm~wLq.tnLJ ·j,~ ); tpui 

Jfrpmf. w'iJgl[wgLblntf. u!qwpptf.fr 50 Jl 5% -w'hng fnt~ntJP' 

qw!P~JI.llhmJ 2-3 ~wflh l.ll{'wqnt{iljwUpt IJ.!unt-\bmk WJL 

ztf_wflmJ bt fpnq Jfr'hth Jb{JfrLopwftdfr -\bm thqnp nbwqgfrwJfo 

w n'm2wgnLJ f!1 

~w"wq.~ 1nL11wqmp4 Lnfl G1ml'l'hl"r utwrmGw4m!'l'1wG nrn2n~ut:! 

U w f' p b p b. _ w J w b h 'l h b. mbfuLfrqw~w'h lnhnp, 50-

100 ill mwpntinLfJJw#p UFLJmJfrbb pwd-wl[, WUfW*JlU d.n'lfq, 

50 tit UlwpnqmfJJwJp twtfrwruw'i.J: 

fl· b w ~ m fr q1 Pbflqjr'i.t (bnJwf, l[hme 100°C-fro nl_ Plllf'"-

d.[!p )t . 
flf'nzJwft Jh{Jn'lfr~wf.J ~hmb.!wlft t: lJ.unLJfr1th 

pw,Jwq-p WU[W~Jw d.nrzfrlt.fr -\hm qznntJ hfl Jfolltb. 0,001 · IJ 
li.zmmfiiJwJp. IJ.Jf..tmbq wt/.h[wgflntJ bft 10 q qwpwq. qwJ 20 q 
<:wlwJ jiJtfl it. \bawghnd funLwqn<fJJnLbp · [!Wdutll!! mwpwg

flhtn4_t lunftwt/_nl.fJJIILbf! lf1fo4. -\bn.wgftb[nL9 ~hmn pwdwq[! U(W- · 

'lbgflntJ bfl, J'hwgnp']i} {JhfJ£.-mutpwghntJ Jfoftl.£.. J"l'lP <:wl

qblf! . ( JfrLl.k 30-35°C), LUUfw4Jw d.n'lfr4n</. q_q.ntznpbfl fuwn.

'hhlrr1.. uuf.hLwolmiJ 50 :ilt pb'hqfoL £. 3......,.5 rnut flnqbnLJ ~wL

IfP!I.m' 1JUm1_wJpf! wL~wmbln,_ _.t;wJwp, . 

ll.rr.wfJo . LumqwJpp Uf'lmnph[nL ph'hqfr'ltw-JnL'lw!frL [NL-

~ntJfJI! "l'f"Ll"l'bf, fJwtjrntJ hft, flbLq~'hnt/_ bumif.w~pfr ~pu-
mpwhntJp ~pqumJ bb hp~[! wft7wJz Pwhu*f Jb~ h'lwr} 

~ L11mr/_wJpf! fJnLJL mwpwgftnLJ h'h tthf[uqrwqi.uu uwlo'l.wfufr tf.rw 

Jpf..tlfl. pbftqfrftp [[lfr/_ -\bn.wgntJp, WU(W UfWtzhgfl,tJ IJ. qznntJt 

r,wpw'ffr JnLqwqntpq l"l' bJntflhpfr .U(W('nLbwqmfJJmftl! (%) 
'Owz~ntJ hft ~hmkJwl pwLwd.ltnt/_. 

.. (C--A).lOO 
Bnuzus'l"'-P~ t."P ffl,;=- ....:...----.---

. B-A 
· •pmhq' A-'h p.wclw4ft 42frnb t WUfW4Jw. tln'l}qfr \bur, q, 

B-'L pwd-':"qfr qzfrn.p fllt.l(WqJw d.nlzfrqfr k qwpwq.fr 

¥2n.wftp/r -\bur, if• 
C: f..t pwdwqf l[;zfrnl! wUfWqjw d.nqfrlt.fr k frwpwqfo 

Jfllugnp'fp ~hm' ph'hqfr'hp -':hnwgLbtntg ~hmnt 
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[}. ~ w [' w m n Lf' w Lt. w J lu 'iJ h ~ h 'i.J, mhfuLfoqw~wL 

lahn.p, 50-100 tft mu~p.n'lnLPJi.uL ~nLwd.Lt qnzpw, mfompJwL 

~wp.p (qu,.J PJIIL(Ihm ), 25 Jl u•wpntzntPJwL ;_wtf,uu1lwLt 

/} b w q ¥" /t "- r, " ['. ~Ph u utft pm" Lt. ~Ph- h ph[' /t fu wnL II Lf' '1-

(1 ,J ), npf! npn2n~:Jpy wnwp_ J..bqn.pwytfhl ~ !f>bLnL!f>mwlhfoL fou

'1-P~wmnpfo LhpqwJntfJJwJp npnzhtnty wnwp_, !f>bLnt!f>mwtbfoLfo 

1% -wflny [ntJntJfJ• ~Jnt.,flwmpnltp 0,1 £. zntJntJPI . 

fl [' n 2 J w 1t J h fJ n '1- p ~ w 1t t;/unUJW[U ~~ 0,001 q. b(ll

mmPJwJp ~2nntJ hlt 5 q ftwrtwq, wltntJ qnfnud.lt. ftnzp -uJfo 

Jhp_ Lt. mw.pwyltntJ tnw.p p_praJ ( 40 -50°C) Jj,u;_Lt JIIL'lf -t:u.z

tf_hz/!1 4nzpwu ':wltntJ hu 2l'P9• wtf_hzwyltntJ UU[ffLnf Lt. JJJpw

Jfb bphpfo 20 tft fuwnuntf''l-• 3 ~wpf'L !f>hunl!f>mwzhfoufo znt
ctnLJP Lt. wltl!u'l-':wm fuwnltbznt/_ mpmpntJ lfctnL ltwmpnltfo (~wJ 

qwtftrnJp) , 0,1 &.. [nLJIILJfJntf_ JpUJ..lt t/_Wf''!-WCfntJb hpwuqp 

~wJmLqhzl!• npf! J..P wlt-t:huHultm.i 1 I'DUJ l!ltpwy.[!nLJ, 

Bnttzp fJfJt/_mfJJnLbf! {i) npn2nLJ h1t ':bmlt.Jwl pwuwAf,ntl' 

x=2a, 

npmhrz X-f! JIIL'lf fJfJt[ntfJJntltlt L °K, 
a-u wzftwznL 0,1 &.. zntctlltJJJP .pwLwqf!, llf'f! ctw1· 

q hz ~ 5 q JIIL'l_f m fompJ wlt tf_pw, tft, . 
2-{! -t:wu/J1WU111Lb -pwq_JWilJWU1qfJ.. W[~W[IIL 0,1 rt. 

l ntct nLJ fJ /1 .pw 1t w q I! u n pJ w l l IILhLJ fi/t Lt. 100 q J n L'lf q b {' wcth L n L 

':wJwpt 

Bnt'[p fJfJt/_nLfJJnLbf! npn211uf hu ~wpwqfo LJwL, JfowJlt 

. f[znnLJ hlt 5 q ltwfuwU[hu $/tzmptf_wct qwpltwJIIL'l' 

lifo lWf,P 'lhU[.phplltJ fJfJt/_IILfJJwlt wutnp&wltlthpfo ,P11/uwphlt 

11pn211LJ hlt fJ[JtfwJfolt [Jfotfl!· t[hpp_fouu 911LJ9 ~ mwtfou ftctnL qw

zfontJf, WJb JftlfoqpwJLhpfo Pfotff!, npf! ctwfuut/_nLJ ~ J q Jnuzfo 

Jhp_ qmbt/_ll'l wqwm JIIL'lwfJfJIItbhpfo 1_hqn.pwyJwu qpwt fl'l!fJ

q w Jfb fJ fotfl! (x•) ll['flli!LJ hU ':hm lLJwl pw Lwd.b.nt/_. 
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flpnlnLJf! ~wmwpntJ hi WJfiU[hu, ftL;_U[hu ppqntfJJwL 

wumfo&.wLLhpnt/_, pwJ9 Jn-uzfo J..hqn.pwyJwL t/_pw ctwfuuqwct W[

~w[nL 0,1 G. LntctnLJfJfo Jftthfom,phpfo flfotfl! (a) pwqJwU{wm

~ntJ hL 5,61-nt/_ (KOH-fo 5 q-{! W[~W[IIL 1 tft 0,1 G. zntctnLJ· 

fJntJ) Lt. pwJwLmJ Jnuz{r ~ln/t (g) t[pw1 

lf h p_n '1} ~ n tfl J n L L I! qWJWUnLJ ~ upwbntJ, II[' llJhp

opufo'lLhp[! fJhpq11pct11tJ hL ftwtfolltJfo Jll'lf'l-f' t[pw, LpwLfoo 

whtw m h l ntf_ Jll '1• ~ {'[! Lt. m fo m {' 11 LJ hL .t; fo U{ lliiiiL[ •'/>fo m 11t/_1 fJ.b w q

gfow'b w'b-t:pwrlh2m ~ ~wmwph[ fJ[JtfwJfolt Jh_wtf~Jf'IILJ, llf'P 

;;wJwp Jm9b11LJ hlt ~~~uohltmpfo~ wltp_ntp .pwywfuwfJfJIIL (uwn-

gwjfoL)t . 
U. U{ w p w m n L l' w LL w J w u b 'l h u. mhfuufo~w~wu ~1!

zhn.p, qpU[W':tz~luc} fuywullt/_, 100 tfl tnwpntznLfJJwJp ~nuwdfL 

ftnzpw, 1 Jl pwrlwb11tJUhp11t/_ 10 Jl LnW(III'lnLfJJwJp . J..WL/tw

lfLWb, 1 tft-wltng U[pU[hU7, JwJ{'WU[wuw~ LL .. uh'lJw~ ntlth911'l 

f!JIIL(IhU1 ;;pU[nUIIL[!/JpU7p ;;wJwp 1 pnbwq nLUh911'£ bp~wfJp 

1_urunnpl[ pJnLphmfo ;;_wJwp, 3~4 utf mpwJwqrlfo WtJfW~JW d.w

fWJ71 
fJ. h w ~ U7 p t/_ u b f'· .Pln'pwf/>11·pJfo lL uwnowJfou .pwowfuw-

flf1tf_p fuwnumpr;- (2t1 ), uwnollt/_ -t:wqhowct ~W[plltJp Jn'lfr'lfo 

l.nufiiLJf/ 1 OU[WJP 1%-WUIIO [IILJIILJfJ• -t:pU[11UIIL[f/>pmp 0,01 li. 
tni.JnLJfJ' 

n ['II 2 J w L J h fJ" '1:" ~ w L ':hmlLJW[b ~I lf2niiLJ bu 1 q 
JRL'£ 1 L9UIILJ qpU[w.t;'l~wJ fuow'bnt/_ ~ll[pwJp Jhp_, [fiLJncJ .f[ll

f!W!/JnpJp LL .pwowfuwflfJ.t/_fo 6 tft fuwn'bntp'111Lt!, wtf_hzwoLnd 

twlf1mJfo JD'lf'lP 1 dt lntJmJfJ 50 dt p_ntp 1 ~nzpwb Jwct~nuf 
J.gwltnq LL 3 rDUJ flwtftw-t:wrnLJt . · 

lJ.ltp_wmqwJ Jll'l-[! mfompn~:J h1t -t:pU[11UnL[!ppmft 0,01 G. [IIL

I•LJJim/. ( ~ ll[pwlt fJh fJLL &n&.h l n t/_) J folt J.. lL fJ nLJL- 'lhtzlt wq II tb CfiiL

• ..,,1_-npnL.J£! (Jn'l-fo9)' '1-pwltfoo ':bU111 wtfhtwoLnLJ h1t 5 ~wfJfoL 
~LWJp 1 %-wLno [IILJnLJfl LL wnw2_w9wJ ~wtJfnLJU1 qntbwt/_n,.ul p q.ntU wq_p~IILJ hL ;; pU{II UIIL[f/>pmfo t; bmw qw mftLnpnL.J ntf_t 

flbpolufo'lwJfoL fJfotfl! wpmwt;wJmt/.lltJ ~ ':frU[nuntt!f>fomfo 
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P"·· 

6~(; 

01. Tf lp 0!1 •JqiJmJluiJ nmiJuiJ ~ Jpmff11uuuJmm lp 0!11. "'!· Ofl 
1
ilvql'J IJ1uujlm~m Tf qm'Jmlf4'lnf'lm ~m J 1 u m m J m ln'yj . 

I jJ 'J1 u r i!llJI IJ1 u r m'J J if u"' ljL1 u r I" u ]r Jb m t/1 u,., 

~ ]ruJq]r(/ JyJmJ qfmbmlmmmlf Jpmnmp fUJ t84-%oz 1'-,;,1 
-qmbmJq"b _47 illmn/n JnuJgdlrtqf:l Julua. mlnm •Jmpm:, -,u19> 

-min TfUimJmqJq i/L1uf lgJu]rmnflmJq f'1UIJ41 q7 JupmJm'l> 

-lhl4_!' <J]rfl UfmG tjimbmlmmmlf mniJ qflq li11Jiulfl1uf1,1Uif6mp1' 

qbmJm/1 p1U]rdu]!mqmpFmln f ]ruJg]re/ Ufm/i 4Fm.1im1murmt, 

t]rufmJu1cfjuJ1f41' 41fm'l 

-pbu~ 1 fmpmuurLgq mq ilu 'qqnmp 'lfm ~ p1ulmlf]r i/q1ufj 

-1ufmqvm rfFmbntlmurmq lqp 4bmJmq 4urmy 1p1uurml1Jm 1Jq1 

'lfm mfJmpm:, i/Jq1Jm4JqmqniJ q<jfm]rflflmqflm'J JJq •jJJII'l.. 

-~~.Jqmp i/Jpnf IJ4fmp1unfll'l 'l'l p1uurml'lm '!'bmlmmm'J ]r111Jmtt 

-mil fl!Jl •JpmfeJ1u.pm]rmumLqiJ lm4Jqm1Jmd 4L11d ~ p"~u]ruu]r 

•mqmpimln ii19PIJurim~ rfttlfJ, 1p1u~41 •/1 _1~ q['!{JJ9 'Jn4 
1
J11UIJ 

-41 ~ mquJqt/; mbmlmurm'J 7<jil 1'1.1' rfbmJmfJ pJmll JmJmJ11]r 

-un 'f'1111mf71ur9~ -~ 1'11UJmfmfJ iliJ1uffllu~. r{ilu~·fil .. 

ilJl1uZuLiu y}ld . yfmbmlmU\m~ yi:lmLimt) 

.. tiiJq'!,rpuTfl-,unfut/'ut/' fmBqr.pu 4L 

-qm lqp 4t/m1J r..,uzq ?/ G4mmurnupuqiJ 'l'l p1U1Jm:r i/JqqduuJr 

d",nq:, p 1'6 7J 61 tp1U-'Jo[Jfr p1u~mln 1f. lqp 4ii41JLmJ qijfmJl 

pmiJ 4urmmnupJqfi 'l'l p1u'Jb ilfluqmyJucp IJ11uqvmnf ~f1Ubb 

1f TJ4fl m'J 7J~ubmL1ui 14Jq mn fm ]rGmilm ur Jo01' "17'!4 p fm ]r81 

lqp ijfiuiJ.myJut/' qq J'1UIJBm1q]rm i/L1ui (h 1 urup) JpinftJ1uiJ 

-mqmil 74if ~~ qlmf'rf'nq:;, 'l m 7 4 b u fl q J' '! m p Z u J U 
tf'luqmyJuifr •ilifiJ'bmJ qt/fmJl rmfr 

urmmnurJttfi •ilvql7 'lm'JmiJqqnfqm •m J-, urn m J mIn 'fl 

t1qpf1u1 ~ :UuumiJ ililfmpbJrrilf 

-mp lLuJpm nfm'Jifl':J 7J Jqq7uvunf qq p1uqmlmvm •Jq'J.7mlln'hln 

4bmb '71uy.tj.Z 'J'I p1u]ru,nl'lm ,) plupnfut/' ililfmpbJm~mp p1uil 

-lnqb qmifilufm'Jvm l{JqqmljJqmiJmd Jm7tpnmqp Jmpm:, 4111u.e 

tlq:,mln ~ 41qJm7 7mqmpmp Jm7Jq i/L-,uf 'fnlflnbF'fl 14J'1'1 

-7mllnLin l{bmb Gqmvm il,pm]rbdmiJmJ' fiJm:, 1Jfmpmbqm4p ~ 

fnu]rGmurn Tf -~ plu]rbdm'Jmp ildm7 G'Jm 'fmiJmpmp luJ_u mlrrtff 

. s~·

'J'I'J'!"t/JqurfJmJ '1_4fm]reJflm1JeJm'J nqlnmJupno41b ~ ptu'JmrpuJ. 

-min iJL-,uf fm]rBqb4 lqp tjflm'J 14Jgmn fmGmilmm 'JoOf Tf7'J41' 

qtJq tp1u7mf1fut!{j ~ p1U1Jmfm'J jJ 11,.., u r d 1 u ~ 4 b uti 9 II 

Z1UJl!) nm.rtlupnj l.jbmLim~ 

,a'l..,uriJ 

•-,uim'fvm 4J'I'lb4:,qblm n41mw ~ 6F1UG illq]riJmFm:, IJmi'Ju]r 

-m'l1ub 'lf-,ubmiJmZ1UIJmf'-mJpJm'f .6qp 4nmp ·IJ4FmJ;r 1Jmp 

-m:, IJffli''JmpmJ 4J9nml' IJqfmL1uf Tf '!.4FmJ6 ,mn4b'!.m:;t f'1Uf1, 

-Lufl1f puJm:,mt/'mfl L-qpw •eJi-,.uf1u1 ijpfltf tJ4fmJpff'llfnil7ut/; 

41mpmf Jmnmpmj '!IJ f1UIJGm1q_]rm q4-lp ~-IqbmJm'f pm'f 

41nuf fm]r1m( 1~ q·1mF1fur'l~ 'l m 7 4 b u fl 'II' . 'l m' I' Z u J lj 
1
('Jo0l. 

-;:-09 . iiiJmylj.mn_mpJql qm.pvq) _ Jujq 4qluJmqln '(1Ji1ub1J.iri 

4'!41 -~ it~q-1n ilfli-,u{>w1 Lu]rGmurn 'IJH LuGmnff lp II'1UIJ 

-Bm1q]rm 'l4£lf-,uf7ul bfm umq:, p 1 "1 fli1Uf1Ul Gu~m-%1'' lZ 
lp ~ 4 1nu<jJmmq '!.rfF m ]rflflmJ !'ff 1uflfl IJ!{ f'1UIJBm1q ]rm 

Jpmffl-,u,JqJmJm:, 0001.'1 'l4eJF-,uf1U1 'l4fmJ6 lp 061 q'!,qni11ut/;) 

flhuf1u1 4]ri/t/ qljfmJJ'f_f'flfnil1.ut/; _-J q IJP lj ur. 1J m q .y 
:Jmpm:, qJqqfiu'lmfJutjr ,]14-mmml qmfmtft 'iJu'l 

-mvJut/' 9 '( mm:, ~) J!{'Jmqln41n GuiJm-lp IJ.m7m-~ 1J I-'ilvql 

. -il? '!,m'T_miJr/'!.n/'1~ ·'!. q L q '!. m I' m Tf m J 1 u m m J mIn 'fl 
i~ p1uHJb 

-miJllub G4JutJ ilt/1f1Uf'1U7 14]r'£1f.l '!.t/fmdpff'!.qnil1ut/; 1f '!.mi£l 

-1uBm4p '!.4Fmur4tf;11un4J lfb4~'1u1m r ru]rimiiFmil 1Jutq:,-,u'l 

. -Fm fJ.Ull '(itfmpG-,uvm'J '!.lfFmblfu'!.4r/) fl1ui1J 4'lf-,ub J4pJm7 ~ 
p11117,mlmvm 71 i/Jp-,unftJtf;hun ~ p7u]rurmliJ.m B4qmJIJ. 7mqmpmp 

11,mfiJ-,u6'1bhmnfut/' 4Jq'!.b4:,qblm Tf 4]11/m'Jmqv M'fl I~ rr.(/huf 

--,ul IJFwb.~m lfqljnif-,ut/; mb 't,1ul!ffi 'l4FmJp·ff''l4nil-,uq; . 

;p..,u1mF"'Iur'1j ~ p1u1Jmfm1J . il 'l J u F £11 u ~ 4 b u eJ '11/ 

m46~mqu o4tm'll~y!luln . . 
tilp4£l qJqJmlf7414p 4mJ,tf;hunuln4:, fm]r 

-nnfnif mJp 4yJu,P 7q~n :,muq ]r fmiJm:, 'mJ]r 1JmpJm4m 4L-,uf 

h~J ~ 1!(pnnfmf i/Ju 'pu]rp 4JqJur4!•J11r qFm 4eJf-,up1u1 'J IO'Q 



'f9(; 

~bmJ 4fmJu1cfjuJ~4l' ~ f'7UUmmln'!, il~m'!.mil: f'll' qJq'!,lhu~m• 
-qlnn f"'1'1 6'/l' J/irnphm1111 4Lwi Ju 'pu'!.mJ'!. ~ fmpJu7rmiJml' 

-Tmln ilpwnfm'T U'fl :Gqtpuifl7u'Tm'!.wJmln 1Jqfl7uf'!. '!.J/TmB~ut 

-m m1jlnn n qln m'T mm ~ lj i mph m ]h, ilpw n/ m /1 '! mf tJ1u '!,7u~Gmp 

-qb 41iwi mjlmm ~ Gfwfi ilpJ/fl '!.mftJ,uJ/lm'!.mbJ/nifo J/Tmp 

-"bmlw tp7u1mi7Jmq~ 1/''u'!.mFmlj iJ '!. 7 u F fl7 u -~ J/b u £1 q Jl 

iJ[l~~ pml~1utjlmnmutjnao L/lmpbmltn Ljlnu~ 

'l''uGm-6 

-Jmb Lri(HU mmZ 4n.uJ,Jud Jmd-y 'ruflmbumb Lqp1u 4nurl 

-Jud Jmd-g •Jqfd 'f'!.mil 4.r' ,lmd-6 'f4d IJ'Il' 1jnuJJud Jmrl-I · 

''!.1uifl7uFm1JmGmd 4nudJud Jmd-o ']:udq71md p1umim~mm 

-Jm ilJq'!.if'!.lllibJm 7J ilL7uF '1,'1 ['7um,fb iJJo bu-n :p1u-'JoOZ 

Jo C 1 p1uLqm flwp JI1U'!,b ''!.'1 l''u'Tfmf 1111/, il?4Jm,Pml[ qJuw 

-':''Tt/nifj :J1116 14il 1 fmpGl '!.41Jmmm~ J/1lu 'p1udum!"'TJ/nif~ '1'1 
['1UJupm1qm ilnihuid 7Jmq~1u'!.f'[J :6qp. qnif1uFJ l'mfr lfnmtJ IJ'I 

p7unJmb :1Jq'!.'T4'!.7uin 417uF1dpm!e/lUdm'TJq pn t-C fmlr'Jm!

pulm'Tmbu['IJ, q '!.lmF'lm'l~ '!. m 'T 4 h u tJ 'II' '!. m I' l u J U 

tJmpm~ 41nuF Jm'Tml1uJllt <Jumm,,Jncl~ '(•J74dm,Pm'T G'!,mll 

-m) J7ni!1UFd mi,mh11n pm, :l'lnmlf mF,mlnm'!.'l~ '!.mFfl7uLuJ 

-mm lp oc-oc: '[' 1 u J II 7' m if" m n '1 '!.'I L '1 '!. m l' 'fl 

G1UJ'I!J. llu~nymnjm!J iJp1unuduud L/tmllmf) 

'•ilf4tl '!.41 

-m rfl£lmntt!f'T 1p1umFm ~m mdm il'!,m;pfmnm qmF fl7u rel.o I pu-J.o 

il'!.7uftJ1upflfl '!.'1 p111ZuJu 6qp G'!.mJ'!. mlnyz :p1u-'JoOC p1um 

-mmnufdqfl '!.'1 p1Uitb p Sl ilJ'Iqefu'!.myuu,p umn G7ulq'!.umnf 

puifpm'!.n/ 7J zr,ub(j :(fmplm~ J'1U-'JoOf) 11ui D I '!.'I l''"'!.Gml 

-qpm '!.4flm'T IJJ1ubm11ui l(mpGml4Jqmn lp 01 1up'!.mb J'lUU 

-ll'!,myJucp ~~ '!.1mf7Jmq~ '!. m 'T 4 b ..0 'II' · '!.in I' Z u J U 
:flilUf1ul '!.4Frnu~J41nn Gu'!,m-% 1 4'!.4lf1 

-mmcfjlu'!.'l</; '£li1uflu1 ~} l'O lulm'Tlm •J1'lf4m'Jm'1{} 

:Jmpm~ 4'!.4qlmmcfj1u'!.'lcC 'TtJBufl,;/1 

.· <i/Jmn 'JmpJm4m 'mdlulf 6 Gu'!.m-lp 001 'mmmtmpuqeJ '.ilu'l!._ 

-il'J '!.m'Tm'T4'!."/qm "'!. 71 q '!. m l' m 7J '!' J, u m m J m In 'fl · 

09<': 

. :JJqtjiJ7Ui£17u~mm;t 

'!.m~m'!,dL~n J1j p1u'!.mln~mln ~ m·mp ilL1uF mlnm '64-loOI' ~ 
JyJ,nd il]r4fl '!.lJFmpflflmn'!,qiJ qflq :il'!.1uitJ1U'!.7U?Gmp4b JyJ,:,J 

41qpm 411ui fmpL"' '!.'1 ruZuJu'!.d ilJqpfl Jifu,P '!.4Fmpflflmn 

-'!,![If 'loU nqlnmdupmmup ,Jmpm~ 41111F fmp1m? 'Tn4 'lollt 

mup ~ p1uphm? puplm~ '!.4641' um'l~ Jo · !,~C Gljp 

-1umnmJmmln .t/hmJm? f.mp:Um mil, :iJ'!..,uitJ7up4m'Tm tjJqtt 

-m4J7m'Tmd '!.'fFmpfiflm'!.flm'T Lup'!,mb 'iqp •/L1ui ~ p111ZuJu'!.;J 

('!'4bJq'!,~ '!.4fmJmp1Ub '!,rnpGmFubmlrflfl}. :1]1,/£1 '!.J/f"!pf'IeJmn 

-'!,![If t p1ulmf7Jmq!t ~-['lU'!,mF m'T i1 '!. 1 u F U' u 1 4 b u tJ q JJ 

(iluu~qp L/rq lmu!JUf-l ·q 

T\ Lj[lu!Jmbuu. ·n) iJ[lLjel nt.lfm[lel-clmn!Jq~ Ljll1u0 

:4-!: ,p1uif · 

• -lnqb 1ul![fmJqp 1/pfl '!.4Fmbm1mmm1J pm'T '!.4eJiluf1ul lp l'O 

4fl11uf1U1 4-•QUW)I / Jmnmpm~ fJm'!.m['mp 'fmpJm4m il'!.wieJ 

-lumzy. 4LuflqJJ'P4tl '!.4Fmbmlmmm'T ~ p1up?u? '41lur n 001 f"'P 
-lm~muqp 'il'!,luifllUuqdJmm 4JqJm11174l' 4efF.'uf1U1 9 1'0 4 

-•QUW)I fm]mn/mf mup quq'!.l7uJ''l fmpGmvq '1 fmpBmvq{j 

'l''ui!GmtJ'!.il ~.Jlt OC. mu.l' J'lU'!,mU1!f!t'!.m •f7 ilJu •illqp'!,mlm~ 
J/b'!.mJq '!.f,ubmbJmp 7J1'!.41' ]ru£1F.,JJf7ul -:1 1'0 1-•QUW)[ p1uJ 

-w4m 7J pu£1F7ufw1 Gu'!.m-%01 lp !: •/-•OS"H '!.'1 f'1"'!.Bqpflfl 

i1Jq'!,l7ul''!. umn p 6 :mq!t 4Fm:fn11Up~ fmpGqLmln 7J fmp 

-Gmuq 411ui Gfmd 'pluUq'!,'!,mpFmln '!.f1u'!. ilbup'!, bJuJfJJq '!.'1 

l''u'!.b IJmrt,mpmpmJ/.n tp1U-'Jo!:~ p G l''u'!.1u.eJ -q '!.'ll''u'!.vmnf 

iJJulu;J tflFluflul Gu'!.m-%t'O lp 01 4~•0"H l''u'!.Gmlqpm '!.mJrj 

7J 'Jo!.'~ 7]?rt,:fl' l''u'!.6'1Lmln mlnm ''!'1 l''u'!.umrq puifpm'!,n/ rt,m4n 

-llup~ fmpGmmn 'd1ub fmJufl lp 0!.' 4'!.my.1mnmpJ'16 '!.F'u'!. 

l''u'!.Grnlqpm 7J p1UFmd1uS, 7J'i'm'!.ufJ p1U-'JoOf-6C '!.'1 p1ulm!t 

ilhmJm'T n 6 ~~ '!.1mf7Jm!f!t '!. m 'T 4 b u £1 q I' '!. m I' l u J U 
tflF'uflu1 -:1 I'O :f-•ouw)[ 'eJhuf1u1 Gu11;m-%01 

4-•os•H 'flF'uflul Gu'!.m-%t'O 1-•o.:;H ·J q rt, r 4 m 1J m q .y 
. 11f11n?mpJq'i '!.m1Jm1ptjil 'JcOOI '1?'!.4l' 'umpm~ 1mqu 

-1ufd 'f1mmml mFeJmfJJq <Jmpm~ '!,mpdm1m mqJwTd ]iul]mJ 

-uf mT'!mlnm ']tuJq'!,['1U~mpmJ lp 1 ,Jq~'!,mlbm'fm? Gu'!.m-lr 



JwgJw'itf!t 'Jopw ;;bur Jb~mh'l ">Wp~ t [p'itnul ..;wzt/_p wn'ithl 

Uf [Wtl'fw JP, n.pUfhu ftwfJLw J"L'lP {wqwo.[!~p~w g'itn'l/t 1 )wur

~nLfiJnL'it'ithpf!t 1.hmh.wpwp, ~wpwq.p U[[Wq_Jw'it Jp ~n'lJfrB. 

JI1Lilf! U[W..;UfwLnLU t O.[!uprz.wgnLJpg 1 UJnLu ~n'lJfg 'itU[wu

urnul t J"L'lP ifllwoJw'itf!t 

tlnt'lf! gwup pw!Jwuwftw'it tbtHfwump-AwknLJ . ( -1~ + 
-18°C) U[wJ;hlfu rz.p·uh.npt/_nLU t lfl,ftwt/_npwU[hu Uflwq_JtuJp 

t;wi(JJJO.[!Uprz.wg'itf11'l ,;UI'UI•qnLfJJnL'itf!, .[!W'itp np UIJ'l- U[WJUW'it'ith

f111LU Jpqpnf/Jinpw'it l.P pwq_JutLnLUt fflw..;Jw'it rz.frw~w'it thp

Jwuurp-Aw'itnLj1 f!'it'f..;wftwnwftl!, wqrz.nLU t bpftpnprz. q.npun'itf! 

U J11i'lp ftwJnL'it.nL{JJIIL'itf! . ifln.f!pw'itnLU tt . 

ffllwq_JwJp Jh2 h'lwu UU[pmw~nLg'ithpp .[!W'itwftf! . 11fWJUUI

'itwftwLnph'it wpmw{wJmt/_nLJ t O.[!u11t'1w'itw[pnL{JJifl11 {Jt/_nt/_, 11[1(! 

gniJ9 t UTUI[pu; flh .[!w'itp Jp[pqpwJ {JfJt/_wupL. t uwfUut/_nLU 1 q 
J"L'lP Jht b'lwu Uf[wqJw~ o.[!up'fwg'ithtnL t:wJwpt 

U. Uf w p tu ur n 1.. p w h. w J ~'it b 'lli 'it, mbft.'itpqwftw'it ftl!

zhnp) 24" tlU m,pwJw~uf.t/80-190 tftf hpqwpn..fJJwJp· lliU[Wq

JW ftn'lnt/_wft, 25 tiL-w'itnq luuftw'll:U'it' 1 til pwJ~'itnLJ'ithpnt/_, 
fpwJf'it pw'l'itf.f!, .[!pJf,wqw'it thpJwlwifl Jf'itth. JOO~C, pl!zftw

ftw'it gh'itmpp!fmLqw, 50 tft-w'itng .[!pJpwqw'it pwJwft, 2 h. 5 

tlt-w'itng .UfPUfhm,. 25 tft-w'itny l_lliiPPl qn[pw, 400 tft-w'itns 

2 qn'itw.!h. qn[pw'ithp, UIUflllftJw Jwqwfun'lnt/_wft'ithp, uruphumw

ow'itgnt/_ tlhftmpwqw'it UW[O{wft, hpqwfiJw 2 2U1WU1/tt/_ pJnLpb-

U111t/_, ftow:'it'ithp lliUfwftJw fin'lnt/_utft'itbpft ->wJwpt ~-
[J. h Ul It Uf" "-'it h P· 1,5 fltU1nLfJJwJp uuJpw~w'it fJ{JnL, 1.1'""

flnupwot/_w~ (1:3) uuupwftw'it fi{JnL, KMn04-p 0,01 li [11L

t}nLJf1, {JpfJ'ittftw{Jflt/_p 0,01 li [11LU11LJflt 

fi p n 2 J w'it J h fl n '1 p q w 'it {hmh.Jwl'it tt lJznnLU hfl 

2,5 q J"L'l UIU[lli~Jlll ftn'lnt/_wftp Jh2, Jp t}wjpf! t}wt}~nul ftow

flnt/_, puft UJnLu UU1Jf1P9 ·tsLnLJ 1,5 ftinnLfJJwUp 20 tft ctt}Jpw

qw'it flflnu luowLnt/_ uwuftiaJ b'it bpft.pnp'f t}wJpf! h. 'f'itnLJ 
\ 

pw1.'itppp Jht 90°C-nLUt 8b'itmpp!pnLq.nLU h'it J"L'lf! w'itfwU7b-

[nl • ..;wJwp, · npp9 ,;/;Uin 'l'itnLU h'it ulllllf! P.PP Jhp_ w'ittwurt/_wt} 

J11Lilf! Ufw'lhg'ith[nL 'itutwmwftnt/_t l.w'itbtntf. t/_hph.p ftow'itf! 'ithppb.fr

ftgwLp Jpp_nsnt/_ J"'L'lP Jht w'ito~ .b'it pwond h. UIFLUJ'its rn'lr 

"'l"''lJwfJ LOLnLJ iflnfp pwJwftft Jhzt 
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fiJpU[huin{ WJ'f U[[Wq_UWJP!J t/_bpg'itnLU b'it 5 til, L9UI1LU 25 

·Ut-w'itng l_wtf7/1l_ ftntpwJft ~~~f., wt/_btwsLnuJ f.11Lf1 JftLth. 1ift2f! h. 

[Jw.pw..;wpnLUt lJ.J'itnL..;bmh. ftn'itwJ.h. qtJ[f!WJP Jhp_ ts'itnLU · b'it 

25 ~l flnptuJ f.11Lf1J, 5 tll UUUpwq:U'it fltfJnL (1 :3 ), 2 tll 'itnupwg

t/_UJU UflUil(_Uut. .h. wwwftJUI Jwqwforn'lntf.wfttbpp Jp .[!WLft qurnp

flhpt Pnt"l'l! U1Ia.[!UI9'itnLU'b'it Jfl'iti_h. bnwlf!' nppg ;;burn wt/_b

[UI9'itnLU KMn04-p 10 tiL 0,01 ft [11LtlniJfl h. zwpnL'itlllftJILU 

bnwg'itbt nL'lP'l 10 rnut: U.J'itnL..;bUJh. illt/_htw[J'itnLJ b'it 10 Jl 
fJpfJ'itp_qwflflt/_p 0,01 li [11LUnLJfl, ftwn.'itniJ b. flp{J'itp_qwfi{JnL'it 

U1pU1pnLU KMn04-/t .0,01 li tntUI1LJfJnt/_ Jf,'itJ..h. {JnLJ[ t/_wprz.w

q.nLJ'it bput 'itq.f ..;WJU1flt/_btf!t llpwJwJw'itwft 'l'iJn~..J b'it . UfWf1WU[

f!'it:fJwg iflnpJ.w'itJnLz wn.w'itg Uflwq_JwJp [11LUnLJfl wt/_hpug

flh[nL: 

- 9-nLUulpnLJ b'it tnLrtnLJflft'it ('itwft.f!w'it bn:wte) wt/_btwot/_wrt 

KMn04-p 0,01 li [nLUnLJfiP J/tt/tt/tU1pbpp flft/_f! h.. 'itpw wJfl 

pwllwftf!, npf! rtwftut/_bt ( flpfl'itp_~wflflt/_p wtfbl9nLftp opuf111ut9-

J.wfi t/_pw h. WJ'f qnLUWf1P9 .t,'.tu'itJ1tU wt/_btwotf_wr} flpfl'itp_ftw{JfJt/_ft 

0,01 li · tnLrtnLJflP Jfthf.Uipbp/7 {Jfrt/_f!t Umwgt/_wr} U11llpf!hp11L

fiJnLfl(!- pwq_JwuJwmqnLU b'it 1 , 633~nt/_ U UUiutUnLU {Jfli/_wt}'itp 

liltlllf.J111Jfr . Gpup1fw'itw[pnLfJJ11LUf Jfrtfrq.pwJ'ithpnt/_ f q J11L'lft 
<wJw[', : ·~ · · · · 

1,633 q.nprtwltfr9(! umwgt/_~LU ~ {bmh.Jlll[ ,;wzt/_wp~nt/_. 
100 q ftw_pwq.fr Jb f. J"L'lfr U[UI pnt'itw ftin{J JnL'itf! 83,5% t, fruq 

2,5 q ·qwptuq.p Jbp_ ftlft'itft' 2,0875 Cf: f!J[wqJwJft .pw'itwftl! ~Lfr
Lfr 2,5-2,0875=0,4125 q, npf! {wJiuU[tumwuftw'itnLU t Jn

llfUJt/_irpwUfhu 'itpw wJ'f uwt/_~[pt LYp.mwt:wJU1wr} JflPLPUif'hpnt/_t 

(nl..r}IILJflfr ( r},)Jpwqw'it flflnL I~LJnLU U{[llll(_UUI) f!fJ'f,;lu'itnL[L Jw- . 

~~~~lf! Hwttllfr 20,4125 til , npf! 1 ~ lfwpwq.fr ..;wJwp ftlf'itp. 

20,4125 

2,5 

O.pup'fwoJw'it {wJwp t/_hpof~nut' b'it Uf[wq_JwJf 0,4 til [11L

h.&.J{Jt O.puf'lwoJw'it t/_pw rtUlftut/_wu 0,01 li KMn04-fr L"L

•nLJfiP JfrLfrtfrU1pbpfr {Jfrt/.[! pwqJwU[utUiqnLJ · b'it 0,08-ml' 

ffl'[wuhfr. . Jfttf'lfwJ'ithrf 4_brw<thtnL ..;wJwr h. ~wU1,wpn1..J . 
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O,OR. 8,165 
1
,
633

: 
0,4 

fl-ul'lntJ b& Jmo'ilntJ UfwpwUff!bf1wo tflnp&wfdntzfo Jii, 

flfln.VfltfNJ.ltU.'L fll rn BbU'LbPC fllU.'LPU. q.n PtrHJl(a-SU.'L 
lfb~ 

fllwflr•Jt wplnw'fpnt{J~ntb[! .t:frJ&qwJ ~- WJb pfrnppJpwftU!b 

Ufl'"9bu'bbpf• qpw, ff('trbp phJ1wLntJ h& ftwJ1fo b. bpw pwtzw-

1Ph Jwubpfo Jh2. Zf''fWbw!pbpJb&urft b. lflfuwt/_npwUfbu ftwfJ

&wfJfJtf.wJpb pwfturhpftwbbpft ftntzJfto wfltwmtf.ntz !fJhpJh&m

&bpft wq_'fhomfJJwJpt U.J'f UJ('"9hu'ilhpp nttzhftot/_ntJ bU . ftw[Jfo 

.wJpntzy_ ftnl"P'f uJrumbJ{r !pJrq_foftw;pjrJJrwf[wft ,Pn,PnfuntfJJntU

bbpnt/_t 

4wfJfr Jwftwl''fJwu htzw'bwftfoo htbbtntf. Ufw&fopuh[lf! pw

pwJwhntJ M.1 hpl(nt fuJpjr' ll''fwUwJfoufo k l('wfJuwf1J11.wJfrLftt 

U.Jb UfwbfrpUhpf!, npnUj! uurwgt/_ntJ hu ftw{Jp lf''fwuw!pbp

Jh&urnt/_ Jwlfwl''1blfru, 1/nl_t/_ntJ b& Zf''fUibWJpb Ufwufrp&bp: 

ltwpuwpfJqwJfr'i.J Ufwhfopuhfrp wJb Ufw&fopLhp& hL, npnfls Jnd; 

ftw'lhpbwJfoL Jwftwp'fqwd-.pf! wn.wlwbmJ !;,f[wJ1'uw.fl..fJt/_/t (~w{J
'i.JwfJ[JqwJpfl fuJnpntJ) w'l'fhomJ1JwJp.t- ·uwJwJ 'frjwf[Jw& L 

.t;wuntLwoJw'iJ htzw'bwftfr& mwpphpntJ bu Ufp'u'f b. ,Pw,Pnt~ 

lf''fUlbwJfoL Ufw&frpbbp: 

Yw~r uwyWJ"ll).nliJ~ yw~Gw~~tlnll 

'-lw{Jbw fJ/11. w Jfb Uf w bp pb b p · Ufw urpw um btfo u ftw 'l b pb w J fr1i 

Jwftwp'ft/_WJj!f! UU1Ul9t/_nLJ /; ~w{Jp Jb~ 4UIJ1bwpp~UlJfb fuJn., . 
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'pn,Jfo9 ftwJ wtf_b1w 9 tf_ntz ppn, zfo&n,ftfo wq_,.b9 n,p1wup wnw

tw9wct Pfltf_Jt HpqnpantfiJtUJpt 4wfl'bwf1fdt/_fo wq'fbyntfdJwJp 

ftwqbfo&fo ftnwqnt[WOJwfl' Jbtfo wnwy_wgJw& Uff'"ObUf! Jwfl

pwJwu'b hftwpwqpt/_wa I; VI qLfuntJt 

· '-lwjiJ'bw{JfJt/_wJfob UfWbppLhpf! wt/_htfo (lfl ftw[gfontJ b'b U(UJ-

pmLwftmJ .pwb Zf''1wbw Jfrb ;,,w'iJfopLbpf! 1 pwbp np f[wjiJ/! 

jiJ[Jt/_nt/_ Jwftwp'fhtfru Lw wLtwmqntJ I; uUfptnruftntofrq- b. ~L · 
ltWb ntJ zpflntf[ f ~ b tn J pw U pb t 

"lwkrwqnr~nt~JWfi Ubf ~~rwmtnq_ ~brJbf.m&hq~: fllwb- . 

pwq.npJntfiJwb Jby_ lfwfJI! Jwftwp'lhtnt ~wJwp oqurwqnpd-ntJ 

b& Zl''lw&w!f..bpJh&tnf!, Jf; zwpfl pwftmbpf;w&bpf;, ultftbpf;, 

pntJubp{t (!pfo.ftmu b. UlJlb) ~Jntflp !f..bpJb&ur'b'bpf! . b. UfbUfupbf!t 

.{;I' '1 w b w !p b I' J b fJ m I! wfllwmt/_nLJ /; npnG.ntz ftb&'lwfi.Jt

frbpp uurwJnj!up l"l'l'".f''f pwJ&ft' ll''fwbp qhtzdwJpb PtftY.bbpp 

. ~ntz.Jfto: Cp'fwflw!phpJ~&tnp JU l!wuwftnt/_ wnwy_wbntJ I;~~~['~ 

fifo, qwn'bbpfo ftJLUbj!p ftwfdbwJpL fthpwftpJwL ll'twLn•tJ: 4hL'1w

llln ~111uwf(p wilft .t;burzp'fw&w!f>brufb&mfo j!UlbWftf! wumfoilw

lturpurp UfUlftwuntJ /;t ' Otuurfo wfturfot/_ zp~w&w.Cpb{rJhuur UUILU

ltwjnL ~wJwp oqurwq.npantJ h'il JfowJ'il bpfrurwuwp'f ftli&tfw

ltfo&bpfro uurwot[wd- Zl''fwflbhpf!t ' 

Gp'fw&wtflnzfr& UfWurpwuurmJ h& l"f'wnt/_wd- Zl''fwuflhpfto' 

Cp'fwUp Jw&p fturpwutntJ h& b. '1bntJ fthpwftpp ~'lP {Jfdt/_ba

qwtf'Lntd-nLJ{J"LJ: lfmpmt/_wd- Zl''fw'ilpa wuwjrb.wflwpwp, lntd-ntJJil 

I; w&o'ilntJ Zl''lw'bw!pbpJbump: 

lfhpw~pjt wtznq uuurhs&ntJ .h& tntJ-ntJfJntJ qurfu[ntz u~Jt
mwftntollbpp, npn'ilo .t:bm Jpwufo'il w'by_wurqnLJ I; ll''lwLw!f>bp

Jbflur(!t U.uy_wurt/.ntz iiUfpmwftnMUhl'f! ftnpqntJ bfJ lntd-ntJfJP9• 

tnpwo&ntJ b. Jw&piuo&ntJt 'i.Jpw& wt/_htwo&ntJ b& ftbpwftpp 

iutz, tflnznt fl&'fnLfJJnLbf! i[foulb. 100 000 Jftwqnpfo · (zp'fwbw

f/lbp~bhurfr 1 Jwul! 40 rnUJ pLfJwopntJ Jwftwp']nLJ I; Jfo&lb. 

. 35°C urwl!w9qwJ ftw{Jp 100 000 Jwu) .t;wuoHLnL ~wJwpt 

flwoft WJ'f• wtzp JhJwo&ntJ I; zp'fwbwf/JhpJbturft ftwJntfJNt

. fJJ""~C JfrwufrL ww~b,/t'u; 



tp,.wflw!pbpJbflurft w~urfu/_nL{JJnLfl(! (nul[!) wp~~tw.t:wJurnLJ 

bf., ~w(Jft Jwubpft wJfl pwflw~nt/_, np(! Jw~wp'ft/_nLJ t 40 rnll{ 

(!flfJwspnLJ ~wJ Jftfllu Jw~wp'ft/_wJ-pft wnw1_w9nLJ(! bqwJ- · 

Jw~wp'fJwf., urb.nqntfJJwJp (rn'll{-nt/_ k tJ.r~-nt/_): 

&p,.wtw!phpJhllurft p-wflw~l! {w~w,.w[r.! {wJhJwuuu~wfl 
~ ~w[Jft Jw~wp'fJwfJ JwJwtw~fth: 9-npJ-bw~wf., flll(wurwlf· 

Upft {wJwp 21''1-wbw!pbpJhburft w~urftt/_nLfiJnLfl(! {wlt/_nL:J bf.J 

npilfhu wf(urftt/_nLf/Jwf.l Jftwt/_np (!b'fnLflhtnt/_ Jftfllb. 35°C·ft urw. 

pwgt/_wJ- ~wflft Jwuhpft "'Jfl · pwbw~l!• np(! Jw~UJ'f''ft/_nuf { 

21''1-"'f.,w!phpJbf.,uift Jft Jwunt/_ 40 rntl{ l!bflwgpntJt 

tp,.wflw!phpJhburft . w~urftt/_nLfiJnLfl[! urwpphp ophpntJ (!U· 

urwg:f.wJ- ~w[J{! Jw~wp'fhtftu f(wpnq ~ urwpphp tft'bhu fltuurft 

f(wfll! Jw~wp'lhtnLg wnw1. npn2nLJ bfl ll''lwflwJfrfl JwfttUp'fft 

w~urftt/_nLfiJnLb(! t{tnp.!flwftwb Jwftwp'fJwfJ J~f[nqt 
bp'fwflw!pbpJ/iburft wnhgni_fJJwb OU(UlfJWf thpJwuurp. 

~wfil! {wt/_wuwp t 41-~C (ftwfut/_wJ- Jft1.wt/_wJpft UfWJJwfl. 

bhpfts)· 1_h.pJwuurft"Cwtfr pwpd.pw,qntJ{! ~~~~t,.hgflnLJ -t flpw 

w~urfrt/_ntfiJwb {Jnt[wgJwfl(!t 

l.twfll! ll''lwflw!phpJhburrrt/_ Jw~uip'ft/_nt.J t · npnlwftft 1_bp. 

Jwuurft~wflft, fi{Jt/_ntfiJwfl b. pwqw'fpntfJJwfl uw{JwbfJbpntJ: 

BwJ-p 1.bpJwuurftllwbl! 'lwb'lw'lbgbnt.J t Jw~wp'fnLJ(!, 10°C.fts 

9wJ-p 1_hpJwuurpt:wflnLJ J~qi.u[''l"t.J urbqp lP ntflhflntJt 15-
220C-ntJ uurwst/_ntJ t JwflpwqrwflfotwtJwfl .iwftwp,.qw<lp: 

. ihpJwuurp~wtl!. Jftb~u 40-42°C pwp.!pwgbhtft~ f[w[Jft Jw. 

f(wp'ft/_hll! wpw'fwfln.~..J-f,, wnw1_wbntJ t . wf{{pwJbzur fuurnL

fiJwfl Jwf['wp'f4_w<l/!'t 45°C-fts pwpAp 1_hpJwuurftllwfmLJ Jw. 

· f[wp'fJwf.J urknqnl.fJJnLb(! Jbttw'ilntJ t, uuiwst/_ntJ ~ wt/_btft "{W

f(wu fuurnt{J JWJ r J w~Wf''/t/_wJ-(! 1 npf! J nurwt/_ npw'f'hu . 50i(; 

pbpJ,;,uurft-Aw'ilrrtJ 4_hpwJ-4_ntJ t bnpfts tftw[Jh_wLJwflft: 60-

650C~nLJ 21''1~'iJw!pbpJb'iJurl! pwJpWJt/_nLJ t k ~wfll! lP Jw

f(wp'14_nw (flf(. 37 ): 

!lrrp 4_PSwf(rrLJ 21''1wflw!pbpJhbur(! ' '1/tiwLnLJ t JfrLlft . 

100°C urwpwsJwfl(!: 8wJ-p 1.bpJwumft~wbbhpl! 21''1iufltu~hp• 

JHiirft 4_pw j_hll wq'fnLJ b. iP'1tllflwJfrh tnLJ-rrLJPl! _Jfrtllt _:./80°C 

uwnbsflhtftu !php'!hburl! lft pwJpwjt/_n~J: 
ipwJftfl I"LJ-rrLJflnLJ ZP'fwtw!fhrJhLmc wumfr'wfll.llpw(' 

_266. 

~ ~ 

/ ~ 
j \ . 

I 1. 

' 0 I 
'0 l 

I l ,, 

~~~~'*,Jwl. ttirJ~ .. ""~~"'\. •' 
:~- 11 •. tiPJtaiG~t~I~G' tfw~~p~Ju•G- m~ml•~o'-pJwli 

. ~D('W'I~b 1 o: 

. •w{Jwbft' OUfurftJnLJft u flflt/_ntfiJwfl {burw'fw pwp.!pwsrnJnt/_ 

: [!L~flnLJ ~~ bp'fwbw!pbpJbburrrt/_ ~wflft Jw~Uif''1Jwb {wJwp 

wn.wt/_ ht flll(uiuurwt/_ "f't! flnLJl flflt/_w Jftfl Jfttwt/_ w Jf'f., t (pH= . 
=5,5~6,6 ) 1 U'ftp_wt/_wJpft pH·ft p~pApwsnLJ(! ('1hutfr wl~w. 
tfr~~wfl ~nqJf!) ·pnLtwsflnw t !phpJhJJurft w'l'lhsrrL/lJrrLL/!1 fru~ 
pH =9-fr 'lhUfpnLJ Lw pwJPWJ~ntJ t: 

PH Uu4"'l''li"',.efr ,.,n...,!,.B""',_ 
"'""'f"LflfltL"J.(!I ('D"{ 

6,32 40 
6,62 72 
6.9.2 140 
7 ,47 4(~ 

fl' UJ I( U1 b f' " lU fJ b f' , I U fJ ~ b f' "I f' rf l U UJ It ~ fJ -: J tf l• 

. fl /b(' f !fb('JbflmfJhrc Jw~W(''fnLJ bfJ ~wflc: ITJUif,('Uilfrr(''6-nL• 

2ijj, 



fJJwL Jht 4wfJl! Jw~wp·'fblnL {wJwp ~wpb[p I, orl-'nwqnpJ-£{ 

Bacillus mesen}ericus-renninus, Asper~illus candldus
. !pbpJbLmfsbp[!t U.J'I- pw~mbpftwLhpft !phpJbLmLbp[! wn~p_wg-
fmLJ bJ., folftm, tutt/_ J izw'Nnrz Jw.~wp'fq•wd-.pfihp: UmwgiJ.iaJ b'b 

l w 4_ n p w ~ Uf w L frp·L b pt 

~bnflwJpfi znw'hfshpft pfiw~pJ_fihpf! ututfipwq.npd-nLf/]wL Jht 

· ~wfJl! Jw~wp'fhtnt {wJwp oq.mwq.npd-nLJ bL pnLJubpfo (!pfo

~nLu1 bq_wL [hq_nt 1 -;n4_4_U;Jwfuw'l1 qbmflwum'll!} .t;JnLfJf! ~wJ 

fJnLpJ l! 1 U'. 'J.bJ Ut..pnql! tfon'f"J.hlnq 1 00-fts wt/_ htfo pn'LJU bp b.. 

u'blfhp1 qmwt/_1 np ~wfJl! Jw~wp'fbl'iL qqwlft !pbpJhLmwmfot/_ 

{wm~nLfJJnL'iJfJbp ntflflfs UfWbnwp Lnfllffr Jp zwp.p u~~bp b.. UIJ- . 

lf!'ht Pnww~w'b !pbpJHmthpf! UJfli1WfJp bfi wpwq {wunL'but

gnrz UfWbpp'hhpf; {wJwp (Jfotlb.. 4-zwpwfl,;l[wL {w~nLfJrugnL-
Jf!}t -

ffl b Uf u ft L: fflhtquf;L[! Jfo fPbf'Jbfim ~, n;L wpmwwt/_nLJ ~ 
umwJn.puft lnpJ.w{J~rzw'b{Jf; ~nrzJftgt U.JL umwLnLJ bL JbJw

{wuw~ ~bL'I-w'bfrLhpjr (qn4_bpfr1. nlfolwpLbf'fr b.. liiJLfl) umwJn.p

uftg · b.. UfW;_,~wf.tnLJ ~ Ufpnmbntfitnpq !pbpJbflmflhpp zwf1.f!pfl 1 

npfi LUR.LUf ~ phpntJ UUffLnW~nLgflhpp, JwuflwqnpwUfbU ~wq_h

fr'iJfr mpn{nLJ' JfrLlb.. uthtqmnHhpft qnJwgndt ?-put {bm Jfrw

ufrL uthrJfupfif! odmt/_wd- ~ Lwb.. qwfJl! Jwquip'flil'IL {wm~nL-

fJJwJp (w~w'l- · f,, ffl. "'wqznq): . 

f!JhutufrLl! &bq.pnq wq_'l-bontfJjnLL ( nLLhLntJ · uutfrmw~nLg

Lbpft qpw pH-[! 1 ~4-fr '1-hUf.pnLJ b.. 35-45°C p_hpJwuUJ.f;-Aw

LnLJt fflhutufrLl! zwm q_qwJnLL ~ Wf~LUtfrfihpfr i:wfi'I-hUf b.. .[!UIJ-

pwJt/_nLJ ~ ~l~wlfrwftwL JfrtwqwJpnLJ: .. 

.. fflhutufi'bft Jw~Wp'fn'l utqmfrt/_nL{JJnLfif! qqwlfrnpbfl wt/_btf 

{JnLJL ~ _lf1'1-wflw!phpJbLmft ·wqmfrt/_nLfJJnLfipg: CJ.npd-utpwflwJfr1 

UfWJJwLLhpmJ wflrwwqwJ lPtwflw!pl.pJHmfr UfpbUfwpwmfr 

Jwqwp'fn'l. nLdf! · ~wq_JnLJ ~ 300-400 {wq_. J{twqnp 1 fru4 

ufiL'I-ft uthutufifi{rfl[!' 60_;_100 t::wq_. Jfrwqnpt U'b'btj.fr uthutuf;Lp 

.pwLwftfr b.. ftwfJfr Jwqwp'fJwfi JwJwflwqft J{lrk {wpwphpwft

gnLfJJIILL[! tfon.pp ·fiLl LUJ[ ~~ .pwL ZP'I-wflw!pbpJbLin oqmwqnp

Jhtftu, 'fLU 'IJqwpwgfmLJ ~ ~w{Jfr 'fht Jmgt/_btfi.P uthutuft'bfr 

.pw'bwqf! C.ftlin q.nq_~.~Jqnpnulf!t 

f!JbutuftL(! lP ~Uif'n'l ~wU(bu wce.'fht utwL('f. ce.wfitf'[wd-/' 'I~ 

2fi8: 

fljiill 1wum.flwgJwL qpw, .pwLp np Lpw wqmpqnLPJnLL[! 'fpub-

4_np4_nLJ ~ Jfr2w4_WJf'P Juftum fJflqwJfrL nhw~gfrutJf 'lhut

.pnLJ (4-fr!J "l pwpJ.p) np[! ututLpp Jbt lP tfofinLJt Uw4wJfJ 

~wflp Jbt tqblllufr'b Jmgfibtfou WJL Jwftwp'ft/_nLJ ~ b. tqw'hpp 

qm'bq4_ wJ [! b'iJflw [1 ~4_ n LJ ~ n [1 nz tP n tP n"' n L/J J" Lb'iJb [' fu fJ.I.IJ ·4 UJ.; 

phtft ~ pwgwmphl Lpw'bn![, np 4hL'1-w'bfoLhpp . umwJn.pufto 

1qhUfupL[! wLJ.wtnhtfru Lpw'bg .t;bm ·Jhqmhrz uthutufo'hwJp.L Ufph

UfWpUJm'bbpft Jht b'b l!L~'bnLJ ll''l-w'bw!pbpJhflm b.. WJL ujhutmn-

'bwg'bnrz !pbpJb'bmLhpt · . 
·f!JhtqmnLwgLnrz !pbpJb'bmLhpb wq_'fbgnLflJnL'hf! {wp~ ~ LP

·.llntJ {wz.4_fo wrr.Lbl ~w{Jfr Jb1. tqhtqup'b Jmg'hh[pu, b.. '1-brr. w.f_b

Lfo'b 
1 

lJI h·lJIUpbp {JnLJJ. w4mfr4_·nLfJ!wf.i ftwutwft9_n'-fJ JUIJ p w JL 
Jp .pw'bfr w'bqwJ w4_btfo zwm bfl Jmg'hnLJ, .pw'b ll''I-IJ!'bwjp'hf!t 

· · · lJwp~ ~wqtfmpJm& h limmlpiipJmli&.brp mqqhgmp~m&p 
zrqw&wJpli tfmqwrqtfw& t\_rw: f!Jwflp{r ·npwftl! ' ~wfoi4_wd- ~ 4w -: 

flfr !ppq_fr ftw.ppJ p wq w L b. ~ b'b'!w pw'b w q w'b ,; w Ln q n LfJ J" L'hLh pp 91 

'lwflp1 nputhu .t;ntJ.pf;, wpwm'bbp[! ftwpbffr ~ 4_/;pwg'bb[ (ltw

fJfr Jb1. {wmnt4 ~nL[Lnntpw'hbp JmgL'btn4_, .ppJfowftwL ftwq_J{r 

nL'l'lntJ{!, {wurntq rbpJwJfoL nbJfrJp oq.mwq.npd-ntJ b.. WJLL)t 

.'lwflfr ~wq_Jp 1.. ~wurftnLfJJnLL'ubpf! wrr.wLJ.'bwtqbu wq_'l-nLJ 

bfJ . ZP'Iwtw1JtL Jwftwp'JJwt/ 4_pwt . bflh LntJfl Lwfolpp wnw'b

AJtL ~n4_bp~g 4_bpg4_wd- ~wfJp LJntzLbpfr'iJ wrf_btwg4_p Zl''l-wbw

fApJhLmft· Ln~Jh .pw'hw4l!' wtqw Jw~utp'I-JwL JwJwLwftl! 

Jfrb..1J"LJf.t fbpJwump~w'iJnLJ mwppbp q[p~lpt ~wi/_w.p4_wJ ~w~ 
flfr Jht WJ'fl'ffilp Jufoum mwppbf'nt{Jjnt'b lf' LftrumqntJ' qwfJfr 

+.wqJft {wJbJw;;,wf(w'iJ i:w4_wuwphgJwL z'bnp-;p4_t 

li"w(Jfr JL.U~wp'fJwL mlt.nrzntfJJnt'hl! wq_'l-nul ~ Jwqwpf14_wd-.pp 

.fw~qlitfJJnt'hflbpp t/_pw, ntuU1p utwflpJt wpww'fpJwL . JwJw-. 

'"'~ ·411 L.t;pwdbzur L np Jwqwpf14_wd-.pft wrr.wrwgJwfi urb..nqnt.; , 

,JntL[! Jfozm LnLJL/! tfo'hpt U'frLlb. lP'IwfswJfrL Jwftwp'l- Jmg'hhl[! 

•lllnLqntJ hL qw.{Jft Jwq~p'I-Jw'b JwJwLwftl! b. umwgt/_wd- . 

•rlJwt'hhpp {pJUf'iJ t/_pw ~wzl[ntJ f(wfJp .pw'iJwqf!t 

Uw%wp 11Jwfl mb.nrzntfJJwL b.. Jwftwp'f4_wd-.pp {wmftm.flJntL

ltl.p/r rf_pw wq'l-ntJ. ~ ~wfJp {J{Jqnt{Jjnt'bl! b.. np.pw'b WJfi.pwpJ.p 

f,. WJL.pwL w4_htJ. wpwq ~ mbqfo mbh'hnuf JJU4Wf1'1-4_w.t.pfr utfJw 

_..,.,n,_,/1! L. fumwontJf! (wrz .. 25, f!UU1 CJ.; />Lfofun4_ft): · 



1!5?"""~· H '1. 1 u u •.+. i! 
~p{,._p,,._,e, u,~;..,.,J,.,. 

lil'fil{n'-fiiJ"'-'i.ei U' ... t .. .,.,J ..,, ' .,.,.,,. .. p,,._.,e, 
"''"'l"'-filln'-t.e, 

"T 
flR"f-~fl~ or 

jiRUf·~p~ .. . 

17• 5-30 23 1-40 18 5-25 24 1-35_ 19 3-lu 25 1-25 . 20 . . 2-50 26 0-55 21 2-20 27 0-45 22 2-20 -
flwpdp flflt[ntfiJntfl (23°T -/rg) mflhgn'l ~wpfr Jw~wp'IJwL 

tlwJwflw~ uurut-gl{_wu Jw~wp'1¥,wupf! Ufw&pfr fuJnpfr · ':wJwp 

'u,/rurw&fr zJt LpwLftg ':fiwpwl{_np zt uurwflwl npw~JUI[ UfiiiL~pl 
.Pw&fr np fJfJ.if. ntf1 Jntfie pwpdpwgLhlnL 'lhUfpntJ J w~wp'lif. wu.pf! 

ljrnful{_ntJ t k JuwJuurl{_ntJ t ·~wnntglj_wu.pe, wfitw~nl{_ntJ t 

~wis/rntJ 11. IIIJ[L' flwgfr ~/'1 fpw4}flw1fr& Jrnfi'bhpfr ~nfluh&urpw
IIP"'JP wif.htwenLJf! w~urfrl{_wgflntJ t lP'1'11LI#!phpJhLurl! U. 
wnwt phpntJ ~wflfr w'lwJfr& Jwufr ljrnljrnJunLfiJntft, 

'lhpfr w'l'lhontfiJwfl urw~ ~wfJfr ~w'l.Jfr 1/Jn,P'nJuntfljnt&/! 
wfl'lf'LUIJLUnfintJ t lf'IJWftw!phpJh'uurnl{_ Lpw Jw~wp~Jif.hLnL t/pwt 

11'f1nt Jwpf[wqhurfrli&bpntJ wpwun'l ~nlj_hpfrg uurwlftl.l#u ~w
P!! l{_wur Jw~wp'IJ/.wu.p t wnwtLU.gLmJ, t:rp~lj_':burb. Lpw Jht 

~wlgfrntJfr w'lhpf! .Ph hfi, unpJwL Jw~wp'lif.wu.p uurwLwin1. 

:wJUip LUJ'1Uf/rufr ~wpfr Jht hL Jurg'bntJ ~wwfrntJfr .f!l"I'P'1/!' 

'lwf1fr, npUfhu UfLU'bpfr wpurw'lpJwft ':wJwp w'b~pwtlhzur 
':ntJ.pfr, ~UJur~nLf1JmLLhpfr t/pw wq'lnLJ t ~nlj_bpfr [lll~urw. 
gfrwlfr lf'tl#&f!, U'bfrg ':burn ( Jfr'bzl.t. 6 op) UlfliUtfrL ophpfr ~w.t 
fll! Uf/rurwLfr zt ll(wftpwl[npun~._p,w'b ':wJwp' [Ntutf.n'l. "ll("urw. 
~ntgwJfrL llJntflhpfr pwpdp UfLUpnt'blU~nLfJJw'b ':hurkw'b.pnl{_, 

~UI~urmgfrwlfr l{_hptfrli ophpfrfl uurwgwu ~wfll! -tltlurl/_wu t '1UJ-

11f!·.pfrz mqjr ':wJnl{_ Lt. gwup f1f11{_ntf1JU1Jp, "PI! '1wL'1w'l.h!1-
LntJ t lf''ILU'bwJfr'b Jw~wp'lnLJf!, IILUur" WJ'b Ull Ph 11(/rurlllftp 

t II(UI'bpwfnptfn.tJJJw'b ':wJwp1 q;,l{_hpfr [lll~mwlft.LUJft urwpphp 

·q,nl(_hf"ntJ u~niugl[uiu ~wpfr Jwf[wp'IJw& urkn'l.ntfiJntflf! php-
flllu t 26-(''1 LU'l.JnLULU~nLJI 

27(1 

'J.,.,l 

I 
2 
3 

4-l-5 
6-8 
9-10 

23,08 

19,90 
16,30 
'16,30 
16,90 
14,20 
12,00 

l;l''l"'""'fi>lrpJis'i,..ut[ 'tw
fil{r J"'t"'f''{Jw'tt "'t."'l"'-• 

fi/Jnt.'flf!. JlRUJ 

2,5 

3,5 
4 ,7 
4,9 
4,9 
5,4 
9.0 

B,.J.,.~Irl"'-9 .,,..,!. 9,70 - 12,2 

a., ... sJ,..,. t.'f'· · 
r~«•-fr'"'"'e· oc 

!1 .... , ... 9{•• 
50 
60 
70 

75 

SUI.pwgJw& 

Jill~wp'1if.w6pfr 

U .. 't,l''IJ,.,'tt 
..,,.,,,._p 1"'-"'1!· 

j'R"f-~fl~ 

15--30 
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£LZ 
1~ tlilup mml 'lFm mlnm •JpmFfi1u~miJ1UUIJil L,u'lBmiJU"' · 

-/nq/n ~ fiTJ fU7fO pmbiJm iJ U71Jlf pJq</;m'!,mf.tJl 'lfl!J lf'1Uf!.ITJ'J.,~ .· 
-nmptlql j0

gg-Ol dpmFfl,uFm~tlq'!, t/tlqLm t/l!:Jf1ul t/p,utfG1~+ · 
,f'1UU'f'!.'!.ml'Fmln t/~mlutlu '!.Fmt/p ~ p1uplttlm~mp ileJmq 

:( p1ulttlm~mp t/fim~) p1UBm6mum t/il'fmpl.ttlm~mf' '!.ml''!.mlqp 

'rJ _p1ui!Lqy. t/'!.t/qbm~ ,tlq'!,nl{Gutlln 1u~tlq. f'1Uf!,lf'!,1U. '!.'1 z/Lqm. 

~m'!,ml'"'.f '!,mpl.ttlmlfmp t/flm~ tlu 'u~. '!.Fm ilifmt/p U1U'!,m~l.tlJil 
~m1JJ q nqGutlln '!.m~m~t/bt/1; U1uilirrp '!.mffl1unjupup t/'!.m' 
-1mtrm '!.mFfl1u'!,Fmntlqlnnt/h t/'!.t/qbm~ 1Fm ''!.m~mt/pt/if qeJ 7u 

i/p1Uilliqy. t/tlq'!.~.t/'!.nmp t/'!.t/qbm~ tlu ''!.t/~ f'1U'!,mb iltlq'!,muf Jl 
1mq~ 't!'!.t/nlnqln '!.4~ p1Ummpqpm~ i/'u,'!.lfl'tllf1Jm'!.ml.ttll il'!.mJ'J 

p1utlu l.t'!.:J :iltllf'!,G1u~mmt/lnn ~ p1ui!Lqy. iltlu •Jql.t LuGm'!.um 

-lnqln '!.4~ p1utlbmtlqp '!.t/m'!,q['tlq1;m'!,mhtll ilnmp 11' t/tlq'!,IJ.mlf 

-m'!,tnt/'(, :~7 btlmln "l]ll'fl.t ilpbt/pt/if 1nqGuJin '!,mpi!Lqp 
_ :i1'!,1uri,m G1Uifml{lt/lnn '!.t/fm'!,mhJl ,iltllf'!. 

-l.ttlutllftlq 7 nt/ ''!.t/lfbm~mtlmflr '!.'1 1qGIRurn ~tlqfl1f4Tjn mr t/~mn 
-q_m '!.t/6mun :p1U~1Uy.t/l_ ~'1 p1u'!.l' il'!,utlu· 'ulfi~t/'!.nmp '!.,;,Tfi 

~lUf!lf' Jifup 1] ilfml'htlm~mp pu1min 't/~my.t/p 411ff1ul'!.m 'llf 

f'1UIJB'!.m dpmFfllUGqbm t/tlqLm '!.mlfmp1ut/B1m~ Lupf1U7 tjeJmlf 

if'!.utlu 't/tlqiJ~t/'!.nmp f'fl' '!.!:J p1upi!Lqy. ilJ'f'!,~t/'!.nmp t/'!.t/q71 

-mlf t/flm~ dpmFfi7UGql.tbm t/tn'!.'ff'tlq1;m'!,ml.ttll Ju 'ilifmt/p 'lTm 

~ lqllifm_<ymui.tlm iliJqmnJ,qpm( nulft/pt{ifut/d t/Bmhq]rl ·eJ 6l8l 

:lqpmubmmq~ ~ lhuLmp i1'!,1uffi,ulfm.'!.1UUf!.il Lul.ttlm~mp ·t/m 

-'!,q['tlq1;m'!,mhtl!J :il~1u·l~:hunqm lJmp-hJmqmp lJ~lm'Jm-hJ2 
q -f',u'!.mf!:Jf' il'!,~uffl11iUU7]U7 '!,mphtlm~· 

-mp nt/lq'!,Gmfq!' iltlu •Gt/fmt/Bm!/miqB'!,u~ fmGqrpu Bfjmtl'!. 

6qp t/flm~ _1] fit/'!,1UFfflufqf' t/tlq'!,~t/'!.nmp '!.t/fmqt/qbm~ mtl'!. ~ 
fmpnjm~ ilp1uGm6mum t/il'fmpl.ttlm~mp pum'!.'fl'tllf1Jm'!.ml.ttl!]. 

:B1tlqpulf dpmFfi1u~mfjmil 

f'fl' 17,9 f'1Ufjmmn ilfim'J t/puifmpm~ 7fm·q~putlu 't/lqmm'J'J ~
lt/il _mh f'1UU!:f'J'Jmtlmftlub 'jfm'Jmn t{ efm'J t[nt/lnl.tfm '1'1 f'lii'J 

-q'j1u Jmdmtlupun J-%OC-06 7]1'111' t/tlqpu'J tftlnJm'J) p1uln 

-t/l.tlf,m~ ~ njmy.m~ '!.m'Jm]'md ilf!lm'J fmpmvmfl-irr'Jml.ttl::J 
rilp1utlupnj 11,1fmpfifim'1fim'J LuGn:rfi · 

.,il 6qp 1J'!.mln ~ p1u'!,GqLml.tfjml.t ilf!im'J fmpmumfl-m'Jti,utll 

Ju-t/11,mif •JCfllmbul.t Uftlmd 1t1Cf'!ilfmpl.tJm'fmp lmt/tlqm~mJ 

ur. 
1q'!,Gmp lqp iriJ'l p1upJm -~ htl·ru~tlufl[ tp1upBmmn 17 Jif'Jmln 

'lfmtlupm1 G1'lmtl'!. GTmJ 'lqp '!.mffl1uftlulimdfjmln lqftlu-bmmbo 

~ t/lqtlm'J 'ilfmphtlmlfmp 1mptlu'J ~ f'1U'!,Gm6mvm 'Jm'!.mpmp 

'JmpGm1qpm t/l.tt/tlulif t/p1ut/G1m'f i/Ju 'ilfim'J z/lnt/m 111 

tt/lqtlm'J 11 lqf 

-Jubmmbo lqp 1JmFfl1uftlubmtlfjmln 'FJ1uffi,u'fm'lmif f'fl' t/~qit 

·m.JjGu'Jfql 'FJ1uffl1U~mfj1UUmln tlilup t/Jqflluf'l tlu7 'Ttl1ubmL1uf 

•llj'!.mGlUG Jftlmd t/-Hd t/'!.1u '!.Ju •ilflm'f t/lnt/m 111 ttlmpm!t 

11,mFf!i1uftlubmtl11,mln ~ t/'Jmmt/ln 7] lmptlu'!. ~ p1uptlmpm~ ilfim'f 

t/lnt/m II tp7uJq1Jfjmpfmln lf,mpGmtlfmG t/1Jmy.t/mnmptlq6 '!.ml' 

-l.ttlm'fmp t/fim~ .1] fjmpGqnm'Jmln t/fmbuh t/m'!,qptlq.'f;mttml.ttll 

~ tf'!.mmt/ln Jmpm~ 'Jmffl,ufJuhmu'l:nln ilflm'f t/lnt/m 1 

r{t/11,mflf,mlt/'l, )) 

mnil) fim~ fmpmvmtJ-·m'!.ml.ttll t/lqpm Gt/-fnuJ Of -IIJ1] fnuJ 
Ot 7]1'Jt/P. Gt/-gr -11 'p,uFJmfltJil ~ bmtlm Gt/-lnuJ gl ilp1ul.t 

-tlm'fmp -1 •t/lnt/m C 'J!:J'f'1Uf1,mpmdmJumn il·eJm'f ''!.mffi,ub 

·mJm '!,mpl.tJm'Tmp mn:J tdpmf(!/1Ubmtlm IJmpl.tJm'Tmp mJ11, pufi 

-T1Uf1U1 mtlml.tfjmtnn tjmfjqpJq</;m'Jml.tJl '!,q· p1umml.t f!.pqJJq 

'Jt/nmp '!.mfeJ,ut/IT,mtnt/ln t/e/m'T Jmpm~ '!.mFfl1uftlubmJIJfn(b 

t~u!nulimtldup 11,mF(!/1Up(!/(!/1] puplUGqnm'Tmln t/'Tm'Jmif t/plUt/0 

·lm'T ~ p1upJmmGmJ ;.,'(_, tp1Upl.tJm'Tmp t/7 ifeJm'J p1uillnqh 

'JmFfl1U'Tm'!.1uJmln f'fl' t/tl6 'Tnt/ '~q'Jlt/flrrip lfm 'ilfmpl.ttlm'T 

"'mp fU~ qe/ 7u · 1].'1 f'1Uf1,m6mvm mlnm •J,ul %ot ~ lqp,Gmlqpm 

· qflq ~~ ·p1u11,mmmp ilp;huJm'Tmp nt/lq'!,Gmilnulf, puJ6 ilfimt,. 

t J pmf eJ1unjupup t/Jq'!,f1_,1Uf d1u7mm~ t/ nilqlln pu'T 'Jt/1 mmm1; 

-nu1;mp1ut/G1,;,'Tm'!.t/qbm'T 'Tm'Jmpmp '!,mpGmilmm nqlnfj11Ufj 

~ p1upJmmGmJ ilp1uGmmmp tjmphJm'Tmp t/flm'T fmpGlfLmln 

il11,my.t/mnmptllfl mlqpmtl~r;,m 7]1'111' mlnm _1] {TmpGmilms 

tlm11,mtnn tlt/FJmlu t/lqtlm'T 17 Gt/'JmJ'!. Ju 'lhufl fjmd'fjfm ~ 

p1u'Jt/l pm'T f'1Ufjm6mvm t/7 ilfmpl.ttlm'Tmp lnJq'T lfm '(Gmpt/h 

t/flm'T 1 OOliJ OC 7f1'Jt/!' Gt/-ot) l.tt/Juli! t/p,ut/Glm'T '!,!{ p1u'!.Gml 

'"!ffm 6qp mJ'J nt/lqmnmJmmln Jt/FJmln Gt/fi.m'T fmpGmbt/Jqut 

. -nmln t/,.mu ''!.1uffl,u'Tm'Jmlf1_, f!{f' t/FJ1U 'JfJUfJub '!.t/6muY/ 

til'1_,1uffl,u]lflfl 

~ p1u'JmJilup 'Jt/plm~ fjmpGmuq!t t/pflflmnJfm 'JlfLm 'Jm'Tmp 

-1u11m'f 1'1 r,urmml'lm D1eJm'f · n11n8mi!mm ·B1,J71Jllmy.mmln 



IJwfJfo JwqwpiJ-JwL clwlfwbwq lf''l-UJ~w!phpJhfnnfo {pJLw~ 
qwu '1-bf'l! qwJwbnLJ t - ~uiq_hfoufo Jnth~nL[nLJ !fmu!fmwJi_nw~ 
q_wJfo!t ~wUffo -Aiuz.f!Jwu Jh2. (!pnu!fmpw~w!t fJ/N .. fo ft. ~wq_hfoufo 
{pJLwJfoL wJfouwfJfJ1.wJfou fuJphpfo Jfol.L.): &p'fwuw!phpJhumfo 

w J'IUf pup w f{_'fb 9 nLfJ Jn Lb I! pws w{ w JLn qh l t f!J. . '). J w l.. hu~ n J/t 

wzfuwmwfl.pflhpnLJ, np[! 'lf'wb9 {pJwu qpw Jzw~h9 ~wfJp 
ll''fl#UwJw~wf''IJwu f.tnp mhunLfJJnLbt . 

U.J'I mhunLfJJnLU {! ufuhJ wm Hnpht ~w phtfo t Uf wm~hphl 
{bmft.Jwl ~bpUft 

4wq_ hfou p Jnl h~nLL nLJ htzwd- {pJLw JPL wJf,L wfJfJnLLhf' fos 

Jb~f!• oppbw~ wpq.pftpUf! 1 n.hw~spwjp Jh2_ t JmftnLJ wn.w~ 
l_W9Lbln1. !pnu!fmwJfo'lwqwJfoL ~WU(I UfubJwJnLJ snLJS t 
mpqwd- LwL. !pnu!pnpw~wu fJfJqfo L. ubpfo!t wJfouwfJfJtlfo ilfol.L 

htzwd- bfJhpwJpL ~UIUff!• . 

Cp'fwbw!phpJhuml! ~wmwl/tq_nLJ t ~wqbfo!tfo !pnu!pnwJp:... 

'fLUf{_WJpb ~LUUfp . -Ahtz.f!nLJf!, l_Wbl_wmhtnlf !pnu!pnpw~wu fJfJnL, 

npfo {bmft.wL.[!nq ~wqhfo!tl! qhp t wd-J/_nLJ Uf.Uipw~wqhfo!tfo' 
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IJ.juU[punt{, Uf.Wf'UJ~wq_bfoLfo Jnlb~nL[nLJ ~wJmLqnLj t Jp 

fin f' w~m foq funLJp' 0 H, npf! ~ WU[taJ t ~wfJfo J b2. q.muq n'l. 

· ~wwfonLJ fo fonLLhpf!, Ufwpw~w q_hfo!tfo J nlb~nLztbpp J h_L. f!U· 

tR b tzd-bl nq (( ~ w l9 pn Lil w 4 w!t ~ wJ f'lUI ~Lb [')). 

llJw{'ulilw'lbfr'i.fr bf'lfn• JnlblfntL!.bf'fr Jfrwgn•J(! lfwLs/rntJwlfw'i. lfwJ{'tW-

4/r Jfrr.nsn<f.. 

ffhd- fJqnq ~wwfonLJw~wL ~wJp2_w~Lhpp wn.~wJnLfJJw!t . 

'1-hUf..pnLJ Ufwpw~wq_bfoul! ~wfJfr tl_ht wn.wlwsLnLJ t Jw~wf''l
qwd-.p (rlbt)' 

4wlSftJnJw~w!t ~~Jp2_w~Lhpp wn.wlw9nLJf!, ~wflfo Jwr 

~ Ulf''1-1.b ll!, lf''lw L w J} b b b p q.n pd-nLfJ JW!t b p~pn P'l tfo nL[b L · n pI! 

'U[W JJ w!twq npq wr} t ~wfJfo Jh2. J frw JL ~l}ll9PnLJ p pn!t!tbp fr 

w n.~lJ.! JnLfJJwJ pt f!J wpw ~wq_bfo!t p ~wilp2_w~!thp[t wn.wq htwq.f!LJL 

pqnq wn.w2_w9nLJ{! mbtzfr t nLLhbnLJ ~wfJp Jb2. ~wwfrnLJt_ 

fonLLhpfo npnzw~fo .[!ut!tw~fo '1-hUf..f!nLilt '-lwwfrnLJp fonu!thpfo 

w1_htsnL~wJfo!t .f!w!ti.u~l! {w!tq.hsLnLJ t ~wl9PnLJw~wu ~w ... 

Jenw~Lbpfr Ufw~wub9Jwuer · 

'-lwfJfo Jh2. ~wqhfoLwJpb -~nJU[[h.[!up wq.pbq.wofowil mh'(_fr t 
nLLh!tnLJ ~wwfonulp fonLHpfr wq_'lhsnLfJJwJpt bfJh ~wLsfrnLJfr 
wq_wm fonLLbpfo ~n!tsh'iunpwsfo~u Jnm 0,01 ll t ( unljwp [nL

~nLJfJ), w Uf.W._ ~w qhfoufo Jwuf!Hthpfr qnw q..nL£WSI1LJ /.11 hqfr l}r 
nLLhLnLJ, Uw~wJL WJ'fUfpufo ~nLsh1mp~ofowJfo 'lhUf.f!nLJ f!U .. -

It!!u1. nLJ t Ufwpw ~w q_hfo!tfr ~nw q.nL[W9nLJ, np I! b~w mq nLJ t 
lP'l-w!tw Jfo!t Jwqwp'fJ wu lfhU[pnLJ I '-lwtsftnd fr n"PP'IP ~nb- .. 

!lhumpwofrwu Jfr!tl..ft. 0,05 ff pwpJ.pwsLhtfou qwqhfo!tfr l.~. Uf.UI-
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pwqwq_hfrLfr JwuLfrltLbpfr .Jizpnf! Jbr)wf.tntJ ~ (Ufwpwqwq_b}L!!' 

. wq_htfr zwm, pwL ftwq_hfrL.f!Ll!)' •· 

fTJ wpw ftw q_b fr!t /r J wu L frltL h pfr w q.ph q.w sfr wL ( l 'lflw J W-

-"9"''Jl!) w'AntJ t ftwfJfr JhtCa-fr frn'iJ'iJhpfr wqhlfr pwpdf' ftnL
sLLmpwsfrwJfr 'fhUfpntJ. WJ'f 'fhUfpntJ ·mh'lfr t ntLhLntJ ;_b

q_np w'lnq ftwq_hfrLfr JwuLfrftLhf'fr qh['WLf9/!wqn{'nuF Lt ftw

q_hfrLfr nt Ufwpwftwq_hfrLfr JwuLfrftLhpfr ftzfrnl! UfwftwuntJ t: 
l,p-Awuu[ntJ t Lwlt ftwl9frntt!wftwL w'lbf'fr pwLwftl!• pwLfr np 

if.nfuwLwftJwL[! f!L'fntLwft ftwl9frntt!fr frnLLhpfr fJfrql! - wqhlfr 

· ~ UfwftwunuF: flwswuwftw'iJ lP9.Pl! L"<r)n<JfJntJ if.n.pf''w'bntJ b 

lJwwfrn•Jfr f~nLLhpfr~"i!f' ftnLshLmpwsfrwJfr 'fhUf.pntJ Uf~
pwftwq_hfrLfr JnlhftnttLhf'fr wq.phq.wsfowL w'bLzwf.! t, ftwfJI! 

Jwftwf''f.f.ntJ t fJn<JL ;_wif.nq, fruft Jfr zwf'p 'fh·rqphf'ntJ l!'b'f

~wLf'wUfhu ;_fr Jwqw{''fqntt!: fitumfr UfWutnh{'frqwsqwJ Lt (Jw{'J 

ftwfJfrL wqhlwsLntJ h'iJ . ftwLsfrn•Jfr l!l"l'P'f• pw'bfr np UfW

pntLwftntJ t n;_ pwqwfrwf' pwLwftfr ftwLiJfrntt!wftwL 'w'lbp: 
. I . 

bfJh ftwfrfr Jh2 h'lwJ ftwq_hfrLfr UfW{'ntLU{qn<fJJni.Lf! ~wJh-
. Jwmh'b.p Jwftwp'fqwr)pfr Jb2 h'lwt} UfWpwftUiq_hfr'bfr pw'bwftf 

~hm, WUfW Ufwpq_qt'ILJ t, nft ftwq_hfrLfr Jnm 20%-1! UfWf'wftw

q_hfrLfr wnw2w9JwLI! ;_fr JwuLwftsn,J: l:f''fwLw!fhf'JhLmfr 

'bbp'fnp6-mfJJw'b I; b'b{rJwpfttfuul Ltwqbfr'bfr a-~pwftsfrw'b, npfi 

Ufwpm'bwfttr~J' I; lpnuf/wpfr wJ'b'bwJ'bJ .[!w'iuufte: t,w'l~f'bJr 
a-lppwftsfrwtfr .[!w'bwftf! ftw'lnuf I; J'nm 750Jo. "Pf! t:.wl[wuwp 

/; wnwp_w9wJ UfwpwfJUH[hpbp .[!Uibwqp'iJ: l,wrzbpbp ~- lt "(

lpp111q9p~bbpp l[pw P.f"'UJ'bUJlpbpJ'b'i.m[!, t:.wtfw'i.wftw'b 1;, tfr 

wq'fmJ'r 

lJwphLfr I; h'bfclw'fphl, "I' ft•u'lbfr'i.fr J'b2_ a.-l/>r-ftsfrwJft 

Ufwpm'i.wftn<{rJJm'b[! l[w.[!p I; 550Jo-Jrs (eum _fTJ. '1-Jwtb'i.ftnJfr 

m"tw/llhpfr), hpp ft ·uqbfr'ilfr ~-lppwf[sfrw'i. ftui'lJ';nJ' I; 30%, 

r-:Prwftgfrw'b' 15%: lln 'fbUf.[!nLJ' "ib"'.[!· .1; h'bfdw'fph[o 'nr 

Ufwpn~ftwqbfr'i.l! wtLw2_w'bm.J' I; nt J'fr..wJ'b ~wqhf.'ilfr 3.- f/>pn~ft-

9P"'/P9• WJL 'bwk J'wuwJ'p ~-f/>puiftsfrwlfr9: '1-w J'frw'b'lw

J'wJ'b t..'bwpwtfnp 1;, ,ew'bfr np 0.- k ~-f/>pncftsJ.w'bbpfr J'frlk 

b'lwtl mwpphpn<fJJnthf! ~frJ'bqntJ t !pnu!pnpfo J/rn_.p['-p.'il;_ UfW

ftwu UfW{'ntLwftntfJJwL t/_pw, npfr pwLwftl! -\wumiumntL ;_t: 
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IJLI.lJlJ.rl).•~lJ.'U,f.)t>, !1\U.'Lfll, ,.!U.SrlJtbfl)l btl, flllJ.'l!flJ1 
9.U..t'tti,U'Ur Sir9.JllJU.-.VI,U'l>U!J U 'tJ <j)n_<j) filufil•ja-S nJl'LiJbfll! 

lJwfJfr Jh2 lf''fw'bw!phpJh'bmfr wq_q.hsn<fJJwJp wnw2w9wr) 

Jwftwf''fqwr).pf! Ufhwp t wnwdq.wftwL tfrLfr Lt zfr'Antft ;_wLP.w

mfr: U.Ju pw-\wftnq i:h'l/!hlfru ftnm['qwtlpfr q['w hqphpf!. Ufhmp 

t untp tfrLhL: I 

IJ.{'wq. Jwftwp'fJwL cfwJwLwft wnw2_wLntJ t wtFntp Jw

qwprp[wtlp: Z,wLsfrntJwftwL iu'lhf'fr wqhluJ9n<Jf!, frL;_Ufhu Lwlt 

2bpJwumfri:wLfr pwpdf'w9n'Jl! (Jfrfr;_Lt -\wJmLfr wnw.1_htwq.n<J

Ll!) LntJLUfhu LUfwumnd t Jwftf!Plf1.wJpfr fum~sJwLe: 'lowL
qw'l. clhtiumfr'ilwsn'l ftwfJfr J'wftwpqqwtlpfr fumn<fJJn<'ilf! q_q.w

LP"l'hL if.npp t LnpJwl ftwfJfr -JwftwpqqwJpp fumntfJJn<L/rs: 

. IJ;Jl t; wq wuw {' Ufw JJ wLLh['ntJ ftwfJfr fJfJ![ n<fJJn<'ilf! ptu{'d

pwstbtfru ,fwqw{'qq·wtl.pfr fumn<fJJnL'ilf! Jbr)w'biitJ ~ ftwfJfr Jh_2 

h'lwr} ftwfJLwfJfJqpL nt'lP'l -\wJhJwmwftwL fthpUfnq: 

lJwfJfr wnw2_w9wJ JwftwpqqwJpp ~wmqn<fJJntHhf'f! wu

~frllw'bwpwp if.nfuqntJ .b!t,' w1t2."!1/lbl'rq JwftwpqqwJpfr ftn'l'

Jpg UfW~qn'l ~h'ln<qp Jp Jwul!: lJ.Jlf hpltntJfJ/r' ufrLh['hq_pup 

Jhfuw~Jtqt!f! f[wphlfr t UfWtnqhphl ~hmbJW[ fthpUft l!wftwf'lf- · 

qwc}pp .ftwnn<s1_wr)pw1frL mwf'phpp JhpdhsJw'iJ -\hmltwLp~q 
Jwq_wLnfJwJpL mwpwr}ntfJJntLLhpf! . if.npf'wLntJ hL k wqwm

qntJ t 'iJpw'iJ9 Jh2. b'lwr} zfr'Antftf!, np/! UfUi{'nt'iJwqntJ t ft'wfJp 

[t:ltJhlfr pw'lwqpwJwubp: U.Jntf' JwftwpqqwJpnq ftwfJ/r Jh2 

f[wtw<s1_wr}pwJfrL qhpwftwnntsn<Jf! U:f'wq. t f!LfJwLn:J, if.w-

,Pntq Jwftwpqqwr)pntJ, [!Lq~wftwnwftl!• zwm qwLqw'l, L['w 

. f[wnntsqwr)pwJLntfJJntLp fJn<JL t wpmw~wJmqwJ: 

. l!wftwpqqwJpp tFzwftn<Jf! UfwLpfr wpmwqpJiuL cfwJwLwf[ 

"'b'lfr ntthsniz. SflJ'iJwftwL Ufttnshu'iJ t Lt Lpw'ilfrs t ftwfui[wr) 

<wuntLw9JwL clwJwuwft mh'l/r ntLh!J."'l P"l"l' ifmif.nfun<

p1ntLLhf!l!' l!wftwpqqwr)p.f t!zwftJiu'iJ ~hmltw'bpnq umwsrf.ntJ 

/aft UfwLpfr -\wmPftLbpt - -

lfwftwpqqwr}pfr ufrLhph'lfrul! (zfr'Antqp wL2uimqhll!) zwm 

.lrwpltnf' UfUit; ~ UfW'iJ{'p ~wmpq'iJbpp Wfi'W£W9Jw'iJ ~wJwp, 

:;wftJt np f.tw t UfWJJwLwqnpntJ UfwLpfr q_wLq.t[w6-Jt ~wm
~·Lf1JntLLhpf!t l!wftwpqqwJpf! ftmpwurnul h'iJ Jwubpfr, JUIL~ 
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pws'hnul b'h Jw'hp ~wmftq'hbpfr, npn'hp ufr'hbpbqfrufr wqf[.h9nL

fJJwJp w'hpwmnLJ b'h lfrbnLq[! , (!'h'f npnul ~wmfrq'hbpfr Jwqb

phue qwt}q1_nLi1 t pwpwq Jw2qn1_ . Jw2qfo. 2wm wpwq. wnw,

pwsnLJ~ ~w'iJq.bs'iJnLU t ~wmpq'iJbf'f9 lfbntqfr w'iJp_wmJw'iJ 

f[.W'iJ'fwrzbsJwuf!, npp -\bmb.wUjJn1_, WUNL{' {J1_wsnrz ~wmpq

'iJbpf! , 2WLn lfrbnLq bu UfW('NL'iJwqnLUt 

fTJw'hpfr qw'hq.!/_w,}fr Jbp zfrbnLqfr WJU qwJ wJ'h jlw'hwq(! npn

lwlffr UfWJJw'h'hbp t umbrz,}nLJ Jfol[pnopq.w'hfrq_J'hbpfr qb'huw

q.np.}nL'hhnLfJJw'h fL pfrnpfrJfrwqw'iJ Uf('N9buubpft f!'iJfJw9/Jf ~W

UUlf't 

(;jrbnLq/t w'hpwmmJl! qwfu1_w,} t WJU pbp,Jwumfrbw'hfrs• 

npfr '1-bUf/J"LJ qwmwpt/_nul t -\wmfrqfr .!zwqnLU[!t Pwp.!p php

Jwumfrbw'hfr 'fbU{jJnLJ -\wmfrqubpfrs 2frbnLq[! w'hp_wm1_nLJ t 
wtf.blfr wpwq., WJf[.Ufbu t wq'fnLJ- 'hwb. bpljpnp'f mw.pwsnLU£! 1 

{wwqwU{bu pwp.!p p_bpJwuwfri.w'hnLUt 
I 

· fTJw'hpfr qw'hq.1_w~fr mWIJW!JntJ(! 'hii[wumntJ t qwfJ'hwfJefJ-

1_wJfr'h Jftq{'np'hhpfr pwq_JwsJw'hf!, -\w'hq.bs'hntJ t qw(Jftw2w-

1JWpfr IJWJIJWJJw'he b. qwf1'hw(J{J1_f llwuwqfr w!f.bLwsJw'he, np'h 
nufbrzws'hnt"U t ufr'hbpbqpufr bpb.ntJfJf!t 

r;p'fw'hwJf'h Jwqwp'11_w,}llfr umpn_tqmntpwJfr'h sw'hse nt'hfr 

0,5-frs Jfr'iJLIL 1,5 tf~ pwst/_w,}ll, npfr Jfrlnsnt/_ w'hp_wml[ntJ t 
lfrbntqf!t SwpwsJw'h ~bmlv.u'h~Jnt[ bu2nule uUws'hbLfru . -\b

qntqp {nuw'hjl(! qwpnrz t {JnLJ[ mbrzbpntU U{Wmnbl s'wfl9/! k 

UIIIWp_Ws'iJb{ w'i.Js~Jbp, npn'iJsni/_ w'iJs'iJntU bu J ,5 tl~-p9 Jbq JrtL

'l_Ul£[-U'fpqfth('(!J npnfljJ w1_blfr 9w,}p p_bpJu.rumjr&wbntJ JunLJ 

bL Jwqwpq1_wJpfr Jbp_t 'Jpwhnt/_ t pwsiumpt/_nLJ wib ~wu

q.wJw'hiJf!• np qw(Jfr -\wJbJwwntfJJwJp 2/rbnLqfr Jbp_ w1_blfr 

Jwflp J~trzwq.'hqfrq'hbp qwflt 

l!wqwpq1_w,}pfr q,}qntJ wnwp_ws'hnrz h. ufr'hbpbqfrufr bphnLj

Pe UfWJJw'hwt/_npnrz ll-Lfuw1_np qnp.}nfi'hbpfrs Jbq(! 2frbntqp 

fJ{J1_nLfJJnLbb tt lJw{Jfo Jwqwpqnule b. Jwqwpq1_w,}llfr tf2w

qndl! unt/_npwpwp w!wu! t Jnmwt/_npwUfbu 2 o, WJ'h t1 Jfr · 

pbpJwuinfrbwUnLU 1 "1'1! bUfWumw1_np t IJw(J'hw[J[Jl[wJfr'h pwq

mhpfr·w'hbpfr qwpqwsJw~ ~wJwp, nwmfr lfrb.nLqfr h. Jwqwp'[-

1_w,}llfr [J[Jt/_ntfJJNLb(! Ulb;ILU t ( wrz. 28 )t 
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II. 'l J n t u UJ ~ 28 

-
-~ 

ll'.., ~wr•l'fwif 1!/• 
tf'"'-~fr 

u ... ~wr'l1wlfl'fr 
tr'" .. ~" .!2w~Jw~• an£.n'l.rtL.-

fJfJi/_nL£1 J"'- -
,!zw~Jw'b ur£. "'l~L.-

£1f/4_n<-f/Ju- · 
fJJnL'bf'., ~u•rm.!w'b £1 J" .. -,C fmrm.t .. 'b 

"l"'~frfl · dfrn u1 
'be_, 0 f'-n.f 

"l"'~Pfl· d/ pnUJ . "'"-·· or 

1-10 14 , I 2-50 19,3 
1-30 15,6 3-20 21.1 
2-00 16,3 3-50 23,9 
2-20 17,3 4:-10 25,0 

·' 

fTJ w'hpf qw'h qt/_ w,}fr p_pfr UfWpnLUWqnt[J JWb 1_pw JH w qqb

sntfJJnLU { rtLbhbntJ Jwqwpq1_w,}llfr Jwflpw!J.!w'h -wumfrb.wfie' 

Ufw'hpfr -\wmfrq'hbpf JUntfJJnLbf!t 2wurfrl[Uhpjr Ju.rupwsJw'h 

2'[Jnp~fr1_ 'hpw'h[J Jwqbpbuf nufhq Jb,}wsnt.![! bUfwumnu! t 

funuw1_ n<fJJwu w'hp_wwJwbf!t 

l!zwqJw'h JwJwuwq Jwqwpqt/_w,}llfr Jwu'hwmJU1bf! nLrzhq

snLJ t "L JfrwJ'h lfrb.ntqfr, WJLIL qw(Jfr UJnLU pwrzwqpwJw

ubpfr w'hpwmnLUf! 1 npnbjJ q.w'hqntU b'h lJntnfrq b. t.!nttufrn'h 1_/r
b.wqntUt {w1_npwq U{Wbpp umwbw[nt ~wJwp_ qwpb.np t wJ'h · 

{uHJq_LUUWbjJf! 1 N('Ufhuq_fr rtf'/}Wb qwpb[p t w1_btfr llllU1 jrtL'l 

U{W~qfr U{Wbpfr.:,3 wwfrft'hhp{r Jbt.t 
Bmql! zlt&ntqfr l{bp I; w'hs'hmJ q[/u_wt/_npwi.Jfhu Jwqwpq

t[w.}.pf! qmpwwblfru 1 f!blf npntJ w'hp_wurt/_ "'l J"L'lfr pw'hwqf! 

qwfu1_wt} J qurpwmJwfJ brzw'hwfJfro, qw{Jfr Jht. hrzw,} J"L'lf 

UfWpnL'hwqntfJJnt'hfrs, {wmfrl[Hpfr JUnLfJJnt'hfrs b. Jwqwpq-

1_w,}llfr uurpntqmntpWJf9t flNwfl wt/_blfr tfrfupntb t Jw

qwpq1_w,}lll! (Jntrzwlfr U{wLfrp) li {wp{J tt J2wqnrz '1-"'l'j}frllfr 

Uwqbpbuf! 1 WJftjJWb wt/_htfr 2WU1 JNL'l t PJftsfrntU lfrbntltf Jbp_ 

Jwqwpq1_w,}llfr b.brzlluw'[J mbrzbpfrs• 
l!wqwpqtf_w,}llfr qmpwmuwfl h. {wmfrl['hhp{r wn.wp_wsJwL 

JwJwLwq Jwqwpq1_w.}.p{r e'hq{wflntp . Jw1_wlf! zfrb.ntq{r wnw

- ttusJw'h {hurb.wftjJn1_ tpnppwbnLJ t Jnmwt/_npwUfbu 90% - nt/_t 

l!wqwp'l'tf_w,}/JP9 lfrC.ntqp w'hp_wmJw'h JwJwfiwft {btzntft'fr 

lwpJntJf! ,;,brzfr t nt'hh'hmJ {wmfrqttbpp 'hhf'.[lp'h Jwubpfrs qh

_'!ffr uipurwllfru Jwuhpf!t U.Jpnrzp_ {wwfrl['hbprtt/_ mbrzwpwlfu1_w,} 

sntrzwq.Lqfrft'hbpf! "f'"l Lwtfint/_ fun1.f!'h'lnmntJ b1i qpw'hz 
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'1Jwflpp ~wmpqflhpp U(Uiutpwum [pLh[nt wuwfoC.wfll! npt~~ 
zntJ hL f!Um, {wmpqthpp wnuulqw4wflntfJJwfl u znzwtfthLfou' 

i!wmflhpnt/_ mpnph{ttt/_ u J..bn.f!ntf_·, wmwJHpnt/_ uhrl'Jhtnt/_ 1 f!Jwm~ 
pwump -':wmpq[! U(hLn.[! ~ wnwd.qwqwfl [pflp b_ ub'lJhln'S -':hmn 

I!L'lntflj uh__pLwf[wL · J.u/! 1 

lntwL'l-wlfwL UfLULpp UfLUmpwuinifwfl JwJwflwq -':wmfoq~ 
Hpl! JwJ[ntJ hL qw'HwJp Jh2. zfoC.ntqp wt/.htsntlfps wq_Wm

"-"t"' b. LpwL9 i!.JtwiJnti!nt/_ w{.h[p fupm q_wLqqwd- umwhwt"' 
-': wi!_w (' t -

f!Jwmpwump U[Whppf! '1-hntif b.fJ lfw'lwUfwpflhpp Jb2. b_ bfJ_ 

fJwrqnti! Jwi!ti!wfJ, "f'P t:bmuwh.f!n'l zrc."'"-l! wt2wmtf_n,J t 
Ufwhrfos, 

'-1 w 'l w U( w pH('[! U( wfJ (' p 'l wfJ q{. wttnt/_ L9fJb l "'9 t; bm 11 fJl! fJ ~ -

qn.tfJJwh JbJ-wsJwp -':bmuwh.[!nt/_ zwpn<h~qt/_nti! t upflhpbq_Jtufo 

Uff'"'JbUf!, f!~'f II('IILif zpC.ntqp, pfJ/_UfbU U !/>p[Ul('ll'[ t;b'[ntqp Jb2_ 

l 11f' hJntfJbpp (J"''lP• UUfpmwqntshbpfo) . Ufwpnthwf[ntfJJnLL[! 

·wu,mp"Swhwpwp U(wqwunti! t b. wjh ·'fl#nhntif t ~i.[b[p 2.f'.W[pt 

Pw~p 2bpJwump&.wfJl! n-tdbrzwtjhnul t zfo"Sntf[p whl_WtnnL

·Jf!,_ ntump JwJln'Jl! qwmwpnu/ hfJ .-':hwpwqnpph [l.Ul{t w{.h[p 

_ - wptuq, .[!LUhp 'Ibn U(wLpp[! lP UfW'lb[l f!Jw'lb[pu U(wh{rp /;wmpq- _ 

Hp[! Uf'ii'l-whnJ bL, qnpsLmJ uuwumpf[ntfJJnLL[!. J.ul! t{tnfubl'I.L, 

wpwfl.[!flhp[! [9Lbt"' u qU()_IILfi tjwnLw[~t f!L'l-ntLwqnL{J J~Lfl[!l 
lfwJ[JwfJ JwJwLLUq zp'Antqp wfJ2.wmntJ[! f[wfu{.wd- t U(wLpp 

-':wmpqflhpp !/Jpq_pqwqwL t/_ft"Swlffoo b_ zfo"Sndtft Jb2. 2.f'wd-LwJfoL 

fonLLbpp _ qnLsbLmrw.sftwJP9t flp.[!wL pwpJ.p t {JfJ1_nLfJJntL[! 

( U(wLpp J"'f'W.[!LULlJntp mbuwqp -':wJwf' Jpflz_u -':w JLIILp uw-':

JwLf!)• LUJL.[!wh wt/_bt_ft -':bzm t wLl_WLn{.ntif zfo"Sntqpt. 

'TJwLfpf! Jwi!lblfu -\bnws{.nti! t qw'lwUfwpifwL JwJw_ 

fJwlj {.bpot/_wJ- zfo-G.n'l[f!, UfwLpfo qwLqqwd-l! Ufh'l-wLn-,J t b 

wntu2_wLnti! t lfb'lbt 

!lnpunttuAb_ -':ntwh'lwlfwh Ufwhpp t;.l!JJwp -Ghznti!p 5-fts 

Jfthz.u 30 ~q-p uw-\JwfJfJbpnLJ t{tnfuhtfou twUfbu z.fo wq_'l-"'J 

JwJLJwL Uf£'"9/iup b. ~wun,flwswJ- UfWhpft npwqp qpw (U.. 
-PhtnnLunq)t PwpJ.p C.hzn,Jflhpp 'lbUf.f!"'J hqwml/_n<J t U(whpft 

U(Wmf[hpp npn~ pwph[w{nLJ, npf! f[wll(l[ wd- t UfWLppfJbpp" ifb2. 

Jpqpn'fwmwpf[nLfJJn'LHpft ( Ufwllpft -\wmft"'iihrft Jh_u b'lwt) 

b 

'1/J.Jmwpf[nL{JjntHbr .. ..- uwqp "- P".f!f' lwtftbpp -':bmt E[!L

z;,,J-1! wq_'lhsnt{Jjnth J..P mltbfJn,J Ufwhpp9 zftC.nLqp _ wfJ2_wm~ 

J wfJ q{lw t -

lhuJ l ntJ p!J t; bin n "tum UJ ji itLi!_ bfJ . i1[ wfJ ('" w '[iaJ t UizeU( tu'b

PP ifht t Jmhnti! { pwotunntfJJwifp l_b'lwfif b. II/_ Jbr} [Jif:m/_ Wj[ 

ll[wLfophht'P• npnfJ9 -':wmMflhp[! JwuwJp w;zqwd- bb) Jw¥b 

pbuf'9' Lpw qnfJsb'irmpwopwfJ w'lJwfJ JwJwhwq f[LI.Iq_ifntJ { 

wn'ilt/_wq_fJ 20%1 

U'lfo fJ w t/r w'b 9 ntif I! U( wLpp J b 2 m b'lp ~ nt'bh Ltt til 'IP !pttt~ 
rj}wJp, opbh.[!p -':wJwJ.wJL UI'[UI£[1,p b_ 'U(wftpp ,Jb2 UI'[P mwp~ 

pbp qnLshLmpwsfowLbpp Jf2u bqw'd- ouJnmpf C.Lzi!w'it ,;,wp .. 

phpntfJJwL -':bmuwL.[!ttq, ntump Lpw .f!tJ;Lwl([! UfwLpp q_wLq

qwd-p Jb2 2.f'P LqwmJwilp wumfo-G.wLwpwp -':·w{.wuwp1_n,J t, 
b. {.bp2_WUfbu 1 umwLntJ npnzwqft Jbd-ntfJJntLt 

IJ.;,_U,p.ftL ophppL UfLULpp ntJb'l LU'[ntif[! fJpwL UfLU-':U(~fmtJ 
~ JwqbpbupL pnppnuwJf'L uLqbpp q_wpqwsnLJps b., ->UfwLpp 

rtwJpwJwuwJph zhpmbpfoo qppq_htnlf zfoC.i"qf!, UfL'IwsfJn,J ~ 

qh'lbf!t . 

IJ.'ll! {w,fbi!wmwpwp -,wfJ'lw-'l { {JwpwhsrhJ UfwLpp Lbp 

U[!t . l).JUU[bu, ~'apftLwq, bpbgopJw lwmt/_pwqwL Uf';"hf'p nwnuf~ 

. _ LwuppnlfJJntLp 9,;'J9 t mt/_bl, np f!Um zbpmhpp (qbLmpnLfos 

JftLz.b d-wJpwJwubp[! Uf~frppf! qmpwm'[wJ- ~ b'lbl -':pLtj. -;;w~ 

_{.wuwp ~ bpmhpp ), w'll! pwzfu'lbt ~ !;bmb.Jwl J.untf' Ifb'lul! u(w

pn,Lwlfbl t 4,31 % w'l 1 hLfhuqb'luuiJpL zbpm[!' 0,95 % , f7Uf[ 

Uf wfJ (' p q bL mp nL nuf 'w 'llP b'lb l' 5- (' '1 Of'[! w 'll! -': w ub l ~ bp

f'"f''l zbf''"l! b Jpwjh 10- r'l Of'(! [Jwt(twLsht ~ -':ftLq.bpn(''l 

zbf'm{!~ l(b'lufts 'lbUfp qbLm('nh[! pwlfu'lhtnlf L{.wq_n'[ ·pwfJw.._ 

qn{.t 3 zwp'f'fJ. t;_bmn Ul'[(!. 'fbnuu {wl/_wuw('iuz_UJtp LIIUI('Wql/_wr} 

,[p b'lhl UfWL('p q_whq.{. wrtnLJ t lf ftw jL J b q b. q bu w J uw qwL 

~wuUJ..qp UjWhf1p Jb2 hqwml/_nLJ ~ wtzfr _-':wqwuwpwz.wtp pwz~ 

.funti! t 

· lf nm w'[u('w Uf b u w J'IUf fr iJ p II( w m/1 b (' ~ Lf; wm{. n u/ J J ntu 

, UfWLppLh['[! w'lblft~, pwswnntfJJwifp JwL(' t(twpntq U(tuLpp

thfp, npnLp wrzqn,J h'b w{.htft wpwq (Lwfuw-Aw"zwJftL u '1"-

, pnq.npntdjwL _UfwLftp): . . 
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'IJwLfrfr )wuntbwsn<Jl! pwf''l ujpngbu ~ ~ np/1 f!bfJwspniJ 

II( wbp /r p Wtz w '11' Pl t! wu bpI! 'f1 n frn/_ ntt! b[, /t L lUf b u !ppqpq wpfr

tlfrwq~L, wJLUfbu /j_ opCfwhwlbUfmfoq mbuwqbmfrs
1 

lfwpp utqputw~ntgGhrp t)mtJmfuntpjntGGhrp: f!JwLpfo •• {w_ 

unt'ilwst!wL dwt!wLwq pfrnpfrt!frwqwL ll(('nshutbpf! [!b{1wLnt!l 

bL Lpw tlh2 JpqpnopCfwbfrqJLbpfr p.wqt!w9 t!wL 'lhu
1
pntt!

1 
1.frt!

~w~wL q.hpf! ll(WmqwbntJ ~ ~wpLwppt[w1frL ptuqmhppwth

f'Pb, npnLs !pbpJHmLb['l! C.btzpntJ bL ufwbpp Ufuipw~wqbfr'i.Jl! 
wnw2w9Lb[ril/_ Jfr 2Wf'.f! UIUJpPbp bjntfJbpt IJwpLwppqw

1
frL 

· pM~qmbpfrw_~J.f'p !pbpJbLmthpfrs wnwywu•wp q.bpf! ll(wmqw. 

btttt! t -. ll({'ttutlw_[PUipq !pbp_t!bLmLhpfrL, npnbp [pbntt! H bp

qnt mbuwf pw~mb{'frwtbpfr nfrl.Lbpfr !pfrlmpl/_ntz !pbpt!Hm

Lhp (tqqn!phpJbLmLhp) /j_ pwquihpfrwthrf' Lbpp
22

w
1
pL !pbp-

· t!btm~bp HL'In!flbp,JbJrmLbp) , npnb.[! ,wLfwml/_ntt! bL pwqmb · 
pfrwbbpfo wt{_mnfpqfrs {b,j,,.t 

. tqqn!pbpJbtmLhpf! ll(Wbfp umwsJwL <:Hs LUilWY.frL opb-

pfrL wLsLntt! bL pwqmbpfrwthpfr Plfrl.Lbpfr fiwrzwLfJLbpfr t!fr

lnl/_, ,iibtzpntJ tlpjwt{_wJpp UUfpmwqntswJpb bjnt{1bp[!, wnw.

lwsLblnl/_ [NtJblfr wq_nmwJfrL t!frwsn<PJn<LLhp, npnLp pw~
mhppwbbpl! _ OCfUIWCfttpdntJ H tt{'·Ufbu ubnth'}t tbqn!pbpJbLm

Hp[! ; pw~mbpfowtbpfo ptfrlLbpfr Uff'NU7ttll([LU'l_t!w1ntJ CfUifJt/_h

[irt{_, tJLLbL JbJ t!nlb~n<[LUJpfl 42Jttt, i_bL wL9 LntJ PllLUJpb pw

rzwL Pfr J hntf_ /j_ JL ntt! bL pw ~ U7 bp fr wtb [' fr t! LU pJL fr t! bl t! J NLU 

U(pnmn~uwqJwJfrfJ !pbpJbLmfJbpfr ~bm tlfoLt_/i_ Nfr2Lhpfr .f!LUJ

.f!LUJntJ[! t PnwJfrL PwtzwLpHpfr mpn<:ntt!f! . Lftwmt/_ntt! ~ obp
['11[''}-t/_hsbpnp'J opf!t 

f!JwfJpp ull(pmw~ntsfr iihrzpJwLI! Jwuflwqyntt! ~ 2p'JwLw-

!p~pt!bLmf!t 4wpfr Jh2 t!mstf_wrt 2f''JLUbw!phpt!bLml! qqwlfr 

t_LU'f1nt/_ wLsLntJ t 2friint~p Jb2 qwJ LU~U7fol/_wqpltt/.n t t! t ('i.J • . 
ffnfrubbt{_w, b. I.Jnulthsn4_w)t bpqpnp'J mw.pw

9
nLtlfrs {bmn 

')wutfrqHpntJ JLntt! { Lpw wH2wL t!wul! (wtz. 29)1 

bp~pnp'J mwpwst!w'i.J lbpJwumfriiwLfr pwpapw9 ntt!l! fr'ill

Ufhu {wmfr~LbpntJ, WJUUfbu ~, zfriintqntJ frtfrum wL'lf'JUq.wn

LntJ I; wqmfrt/_ !ph!7JhLmthpfr ll(wpn_,tbJ.UqntfJJwb t{_pwt l:tfbsw-
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pw~wL Ufwbpp {wmfoqLhpntJ (mwpws~LJf! Jfr'i.Jl/j_ 55°C) U!r 

q.wLw!pbpJhbt11f! wqmfot/_wqpq.[,h[ ~ wJpntz'tnt/_pbt Opqpnpq. 

inwpwsntJfos <:hmn (40 _:_ 43°C) {n[wbtJwftwL mpU(p Uf'!bf'p 

{wmpqLhpnLU .TLntJ ~ ttl_ wt[h[p 1 .pwb 21''1-wLw.'fobp.JbLmp · 

1/ 15 t!wu[!t f!JwLpfr qwLq.t[wrtfo 1 ~q-fr {w2tfnt[ Lpw Jbl wL
swJ LU~mfr'q 21''1-iuLw!pbpt!bLmfr pwLw41! tlnmw.jnpwUfbU qwq

t!ntt! ~- 0,001 q: 

IJ. 'l J n L u w q 2~ 

32 .12 ,3 75,0 12,7 
40 9,2 54,8 36,0 
43 8,6 49,2 42,2 
45 4,8 40, 6 54,6 
47 4,5 40,6 54 ,9 
49 2,2 26 ,3 71,5 
52 1,7 23,7 74 ,6 
55 . 1.1 98,9 . 

l.wJLUf'JlU ptt[Nf' UflUbpp'iJbf'{! UfLUU7{'WUII1ttttf b~ UfLUUUib

f'frrlwat/_wJ qwpfr9 , npfr Jh2 ttl_Llw9'lhl { {ntt! ~v.uflt { frJLw

qwL Jfrqpn!fllnpw'i.J' ntumfr JmsflntJ b'i.J pw~m_bpfrwtbpp t!w 

pntp q NL[UI ntpwb b l' fr t! w q w p'Jb b p 1 n {tnflp w L{ p wrl b2m bL {! u-

mwstf_ntz UflUbpfr mbuwftfo <:wJwp t -

. p LU ~ mb f' pwfJ b f'P J NLf'LU [!LUb l_jt1Lf' q NL[ U7 NLf'LU LU f'UILU '/[' 11 LJ ~ 

npnzwqfr !pbpJbLmLbp, ntumfr qn<£Uintpwthp[! [!bmpn<J H Jfo 

pwqfr mbuwqfr qwpLwfJfJl/_wJftL pwqm~pfrw'ilhpfrs t 

4wpfr Jb2 t!wftw_p'Jfr {bm umwstf_wrt ftwpLwp[Jtf_wtfrL Jfoq

pn!fllnp~L wp'Jbb Jbq op <:bmn qwpfr Jb2 wnw2 ~ php~tJ [NL

Jblfr wq_nmp p~Lwqp JbrtwsntU1 wqwm wt!frLwpfJntLhpp It_ 

II( bU( U1 fr IJ.Lb (' fr LU llLUY.W st! wL { LU2tlfrL I '-1 w p fr UU( fr 111 wIt n<sLh pfr 

ll(~nmbn£frq/' UJntfJbpfr LUJ'JU(puft wll(! mbtzft ~ nifib'ilntt! qwfJ

flwfJ[1t{_wJfrL pwftmhpfrwthpfr !pp[Uif'ntz !ph{'JbLmLbpfr ~nLUILU~

JwL {bm!fwLpnt{_t '-lwpLwpptf_wtf•L uwphll(mnftnfthpft ll(pn

.mbntfrmftlt w~mfrt/_n<fJJn<b(! {Jtt<JL f, wJhLwJbJ- w~mfrt{_n~fJJntH 
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nt'iibL linwfi'f-ntfi {JfJ.[wgnJw!Jh.Lhf'L': J1wfJ'iJJ.u{JfJ4_wJfrLt.. 9 ,,_ 
Ufp~Lbf'{!t • 

"'wLpfr Jbl UU[purwltn<gwJfoL LJnt{Jhpfr U[hU[tnnLwsnttl(! 

{! L {Jwfi nttl t IJJ u Ln ph1J.:b {;/ [!lil [' t u~ q_pnttl u U[ptnw ~ "'9P J n l h

~hL[bhp[! wnwp_wofinttl bL W[pnttlnq_Lbp, WU[W U(hU[tnnLLb(J, 

U[hUftnfr-'1-Lhp iJ. wJjrfiw{Jflntflhpt lJ.JpfiwfJ{JntHpfr .[!lujj!WJnLJf! 

~ w [' "'l t zw ['nth w ~q b L, n pfi 1 op frL w ~ 1 wq b LP p ntttfi t f!L {Jw _ 

LmJ ghp-\wuntfiw9wJ . t'{wLfrpLhpfr Jh2• 

NH2-R- CO JH->C02 + NH2R.H 
UJA,'bwfJjJnL · l/..f{,)1 

({}wlJfrpthpfr -\wun,Lw9Jwfi Jwtlwfiw~ q_qiJJ[/r z.wtf.nq L[!

~wtnqnttl t wtlfrLwfJ{JntLbpfr wtlfrLwqp~Jwfi -bpltntJfJI! (wq_n

- tnp ~npntULn[! wJnLfrw~fr dltnq). 

N H2- R-C09H + H2-- N H3 + R H- COOH 
l/.J[.'tnujJfln ·. IJ.dn"b(rw~ /il:fln'-

IJ.Jphwq_pqn<Jf! ftwpnrz t ,;,.b'l{t ntflbfiwl nz. JfruJJb P'J-pfiw- . 

{J{Jn<Lhpn<J, wJl Lwlt U[whfrpLbpfr UU[pmwftn<9 Lhpnttl Lt U[huj

mirLlJbpniJ, U.JuU[bu, wtlnfipwftp whlwwqbll! fi~~u1 qnttl · t 
wp'f-hL U[WhppHpfr. -\wun,Lw9Jwt wnwp_hwJfrL t{lnt[hpn.t.J, bpp 

w tlfrb w {J.{Jn•th b ['[! '1-bnltu /!Pl. ht 1 . · -

· ({}wpwftw _q_bfrLI! mwppbp U[wfi{tpthpfr <wuntLw9 JwL ';,w

JwLwft j!WJj!WJqn--._J t nz. Jpwmbuwft, . "1ft'!- U[whppthpf1 Jb2 

"U[ frm w ft n '9Hpfr -\ fr '1-f'"LP'lP -\ b m kwfipn 1_ l ntJq n 'l w q_ n m fr pw

hwq{! wq_nmfr [!L'f--\wfmtp pwLwftfr 'l-frtlw9 . ftwq_tlnttl t JfrLz.k 

32, tf.l.utf.n•ft U[wLfr['Lbf'fr tlbt' Jpfil_IJ. 70-80% t {ntttbtfr wq_n

mfr -\wpwpbpn<fJJmhr ~!';,_; f!h'l--\whnt{! .pwhwltfoL pfint{Jwqpnttl 

t U[Whp_fr -\wun,Lw9Jwfi wumfiC.wfl{!t · 

rrz wLpfr u U[ ptn LU It n •9 Lb f'P .-; fr '1-f'" Lfr 'll! It UJ ""'-wr} .( U[ wfi ['" 

W{'LnW'f-f'Jwfi mbfuLnl"'fPWJP9 iJ. 'i!pw -\wuntfiwgtlwL U[WJJwt·

fi I:. I' p 9 t U U.f fr mw q n '9 L hpfr tnp n-\ J wfi w f''I-J ntfij!Lh f'P nw nttl _ 

Lwufrpnttlf! pwpdp· C.Lztlwfi wwft rfl[Lnf'w!f>frtmptlwfi JbfJn'f-nq 

(!pfrtmpnttl JwfipwgnLJb Jl.uftnmfrtbp ntHanrz !pfrtmpn"-J 917 ,19 
t tnqbl, np UU[ptnwqnL9WJpfi Ljnt{Jhpp mpn./;mtt!r Ulf'W'f t [!b

{J-wfintJ tlfrLz.k wq_nLnwJfr'il Jfrw9nLfJJntLLhpfr wnwt.wg,_fwfi tf"'· 
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tf! 1 npnfip ntLbfi ·'1-wf'dJWL lfntnft'f- phn<JfJ, lt q_gwlfrnpbfi wqblfr 

'f-WL'f-wlj_ t qwmwpqm.J -\bmw'fw C.brzpnttl I! Jf,Lz.L. nz. uU[frmw

qntfJwJfrL Ljnt{Jhpfr wnwp_w9nul(!,t 

~utn wJpfiw{J{Jn•tHpfr tlfW['ntfiwqn<fJJwfi qutpb[f t jrJwLwl, 

{Jb Wf''f-J"ll Lnptlwl t l!LfJwhntJ U[wLfrpthpft .t;wu_ntfiw9n<Jf!, 

t'tw·L wprunp wpwmtbp, f,Lz.IJtfrufrL t -\wuntfiw9Jmfi wpw

q.n<fJJn<LL" U.JfrLw[J{JntLbpf!, npnzn~J bfi "'pni.lwinngpw!pfrwJfr 

t!bp;,'l-',q_ {Jrz{Jfr tf.pwt 

lf h{J.n '1-P t n <{J J"'L L w Jh t, n f' .t; hw w q_ ntrt q n 'l -\ brz n<q[! { op fr-:

L~q U[w'bpfr Jzwftl[wtt lf'wJf'L L"'J"•JfJ£1) wfi9lt.wstblnq "'pn

Jwwnqpw!pfrwftwL . (Jrz{Jfr qw"'qwtt zbpwHLhpnq, qwpbffr _t 
PrzfJfr qpw wnwLJ.frh-~nwfidph Lu,;,b9.Hl -\brzn•ftfr Jbl 'ff!m-. 

L[!J/_nrz wq_wm wJfrLwfJ{JntLbp£! lt npnzbL J,pwL9 nz. tlfrwJL pw

Lwftwutbu, WJLk npwqiuU[bu, 

rrz wLfr pfi 'bpfr -\ w untfiw 9J wL £! J wu L wIt 9"'J t It b pw ftp fr w 'll!, 

rrzwLfopf.Jbpfr wrznttlf! "l JfrwJL bU[WULnntJ t WJU ftwJ .WJL 

Jfrftpnopgwfijtq_Jfibpfr wpw'f q_wpqwgtlwfi ftwtl 'f-Wb'f-wrzb9Jwfi 

-<wJwp Jf,p_wJ/_wfpp -\wJmLfr U[WJJwLLbpfr uwbrztttlwfif!, WJL 

flwlt wq_'f-nttl t U[wLpfr q_wf.JqqwJfr !pfrq_frftwqwh 1/_frC.wftfr 1/_pu.tt 

IJ~pf.w,!DU)_~ t}lnt}lnfuntp,!ntlip: fTJw_Lpfr -\wunt'bwgJ~L Jw

Jw~wq · J"''lf! ftpmJ t nz. J'hJ tf.~t{tn"'n'-fJJntfiHp, pw JB bpp 

WJ'f- U[f'"BbufrL ilwu'ilwft9nLJ bL pnppnutbp[! ( nnq!pnp, tf.w- . 

,Pmft UfWJtppLhp), Jn<rzf! wl/_htfr fufrum t C.brzpqnttlt Bntrzfr 

-Ahrz.ptlwfi JwJwLwft ( oC.w,:,__w9JwL) wfip_wmqnw bfi ftwpu./'1-w.:. 

ppnL1 qwU[pnfiw{Jflnt, qwU[pfrtwfJ{JnL U WJL 9'iJ'f-b[p {J{JntlJbp, 

npn'ilp . U[WJtluJLwqnpntJ bfi U[Wfip'fr Jbl -\wjmLqnrz ""'!' -\n- ' 

m~f!r . 

't/lw tf. ntq U[i.ub ppfib [' p J b 2 ftw pn 'l t Ln b rzfr n tfi hfJ.w l n l J frw Jfi 

Jfi<'LP oC.wnwsn,J, wult 'flfr9bf'f'Lfr lt C.wpU[w{JflntLhpfr -\b

IIIW'fw w'qfrt/r funpf! pwJ[JLUJnLJ, npfr -\/;mh.wfipnq C.brzptf.nttl 

_hft tlnth~n<tfibpf! h. wnwp_whnttl bfi tf.npp flqnq . wt}"'wJLf, 

,lllurntltbp n<'ilbsnrz {J{Jntfihp, U.J'1 ~wufLU~9"'fJJwJp. w1_btw

Lnttl t yfi'!-n'l J"<'lw.fJ[Jn•tthpfr pw_.Lw~f! 1 · 

. iflwLpfr -~brzh.fr Jbp_ J"''lP wpn.-:,;,,r£! f!LfJwfinttl t 'l'fWLP"

rbt wt/_b[p ~['W'f1 pwfi U[Whpp fihpunLJ, [JWbp T7f! JfiL'i.f! hh'l_-
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pn'l_ $bf!Jbtwtbpf! (LftUfwq_wLbpf!) wputw'[-pqnLJ bL w~pnp 
JpqpnopgwLpq_JLhpfo qn'l_Jpgt 

f!JwLf!p Jhr_ !"''1P obwnwgJwL JwJwLwq wnwr_wgn'l 

'flPShppL[! wq_wut tf_foC.wqnLJ LP J;wJmLwphf!tf.ht' w!f' uLL'[-w

pwp hJnL{J t J;wL'fpuwfmLJ Jpqf!nopqwLfoq_JLhpfo . -':wJ~p li. 

,PWJf!WJtf.mJ t LpwL9 qn'l_Jpgt 

f!J pL'f li. qfouwll( foL'l- UfwLfopLhpfo J; wunLL w9J wL Uf pnshu nul 

qw{JbwJnL'l_p qnLuutwbwLhp/! l;wJwpJw zhL lfrnfut/_nLJt 

~Ulp&wzwfwr[l ,l,~lfln}untpjnt&p: 4wfJLiulw.pwpf! UfWhpf• 

Jhr_ finlnpJwL t hL{Jwpqt/_nLJ JfoLL/i. UUfputwljnL9~1Lf'f' li. C.wp

Ufhpfo L{rmfmfutf.hll!' Upw t/_pw wq_'[-nLJ hL qwfJLwfJ{Jtf.wJfoL pwq

whpfowLhpp !phf!JhLwyhpf!t 

bpqpnp'f ww.pwsJwL 9wup r_LpJwuwfoC.J.ULLhf!ntf. UfwLfop

Lhpfo i;wJwp Jwqiup'fp Jhr_ JwsLnLJ hL J;nJn!phpJhbwwwfot/. 

qwfJLwfJ{Jtf.wJJtL pwqwhpfowLhp Ctr: lactis. npnL.p qwfJLw

zw.pwf!!! tf.hpwun,J hL qwfJLw{JfJtf.fo li. l;hwhpn.<phpJhLmwmfotf. 

pwljmbpftw'ltbp--Str. paracitrovorus li. . Str. ·· diacetilactis, 
Nf!nb.p ljwfJLwlw.pwpfo fuJnf!JwL dUIJwLwq mwlfou hL 

. ljwfJLwfJ{JnL li. ljn'l_JLwqfo bJnL{Jhp (sL'l-n'l flfJnLLhp li. wJLL)r 

bpljpnp'f wwpwgJwL · pwf!ap 'f.hpJwuwfoC.wLntf. UfWbpf"Lhpfo 

J;wJwp oqwwgnpunLJ hL hpljnL wbuwqfo Jwljwp'f' Jhlll!' qw{J

LwfJfJtf.w.JfoL umphll(utnqnljhpntf., JJnLuf! qwfJLwfJfJtf.wJpb !JnL-_ 

Uf/tlj'bhrml Lactobacterium helveticum: 
tfwLptLhpfo LnpJwl q_wpqwsJ111L J;wJwp JhU Lzw'bwqnL

fiJnL'iJ nLhp ljw{Jfo ll(WUut~ppq_wgJwL n.hdpJ[!t f!JwLpf!Lhpp J;w_ 

un,LwsJwL Jhr_ npnlwljfo 'fhp t fuw'J.nLJ UfWumhpfoq_wgtf.wu 

ljw{Jp JLw gnp'[-W JfoL J frljpn!pln pwL ( 'f.hpJwljw JnLb utnphujwn

ljnljhf!, gnLUfpqLhp li. q_wLwq_wL Jfrljpnljnljhf!}t U.j'f JwLpt

Lhpl! oJwtf.wu hL mwpphp !pfq_frntnqw-pfrnpfoJfowljwL i;wU7-

ljnLfJJnLLLhpntf. li. wq_'[-nLJ hL UfwLfrpLLpfr .t:wunLLwsJwL tf.pwt 

4wfJLwlw.pwf!p fuJnpnLJ[! qwfuqant ljwfJLwfJ{Jtf.wJfrL JwL

pfilhf!p U1huwqp9, utb'l_p t nLLhLnLJ U1Wf!php a/i.nt/_: lnJn!php

JhbutwU7pt/_ pwljmhpfowLhpf! npll(hu Jfoy_wLf[Jwl twwll( U7W[pu 

hL Ufpf!nfuw'ln'lwflfJnL (CH3.-CO-COOH)r 1.hU7hpn!phpJhL_ 

lf!,WU7pt/_ ljwfJLwfJfJtf.wJpb pwljmhppwLhf!l! fuJnf!nLJ hL qwfJ-
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twlw.pwpf! wnwr.wsLhtntf. ljwfJLwfJ{JnL, uUfppU7 ~wJ .pwgW

fuiu{J{JnL, wufuw{J{Jnu 

f!JwLppLhpfr l;wun,LwgJwL Jh'i npnlwqfr 'fhp t fuw'l_nLJ 

ljput l' nL w fJ fJ t/.p fu J n p nLJ [! J; h U7 h p n!ph f!J hL ut w ut fot/. p nLpJ nLL.pw-

'l".(wy'iw'l P"''t"'hrftm'i,t.pmj (Str. paracitrovorus, Str. dia~ 
CetiJaCtiS), nf'f 'fiJUf.[!IILd WIIUI2_Wcillluf /; 'JflwglJmf'l• wgh

UI n p 'b tn - w p mf w mfdl h 1 tiL fJ fr.p: 

4 w 'l_W 11( w f!P 9 'I" Lf' u h ft n '1 J /' 2 w p.p UfLU L frpL h f!P ( 2t/. h J 9 w

pwqw'iJ, J;n[Wh'[wqw'iJ) zpbnLlj[! fphnLJ t .pw'J.9f'• LUJb JwJw

'iJwq, hpp (h'fLUf'P Jhl_ W.Jb nLbp {J{JnL J;wJ: 'J.w f'LU9LUU7('t/_nLJ 

t . LpwLntf., np UfwLpfo q_wLqtf.wul! (Lb'fwpp UfwLfop) UfwLpfr 

. t/_wtbLW.Jp Jh'f. UfLUJ;t/_nLJ t Jpb(U qw{Jbw{JJJt/_p LUITLU'f.LU9nLJf! Ji. 

ljw{JLwlw.pwpfo fuJnpnLJ I! q_qwlfo Lwlfrnt/. tnb'l_p t nLLhhnLJ 

J;hL9 frf'hL' tf.wLLwJfr JbP.t luJnpJwL LUJ'fll(pufo phnL.JfJ Lljwm

tf.nul t hpq w pw mli. J w q w p 'In LJ n t/. L{r w L{r nLlj 11( w L fr pL b p fr J h 'i' 

&frC.nLqfo" flfJt/_nLfJJwL wumfrC.wLI! LlwLwqnLfJJnLb ttLbp ll(lll

LfrpLhf!p UfUJ.utpw uwJ wt mhfuL nln q.fow qwf1 Uf pn ohuLbpfr .t; w

Jwf!· LUJ""fhu, lfrC.Inljfr fJflt/.nLfJ.JwL pwf!apwonLJf! JhUwg

hnLJ t Ufwhpp t/_wf.JL'wLhpfr Jh'i [!h{Jwgn'l_ ufrflhphq_foufr hpb

t/_nLJJI/!t bflh Uf'Wbpfo Jb'i q.njil.lhnLJ t "L ll(wf[wu .pwL . 1% 
ljwfJLwfi{JnL, LUUfw w.!L Jfr.w,!JnLfJJwL Jh'i t JwLtnJ ll(LUf'LU

ljwq_hfrLfr J;hm li. U7wtfou UfLUpwljwq_hfrtfr tnLUhtfr lwqmwutt 

P.fJt[nLfJJwb wC.JwL /i. qwfJflwlw.pwpfr mpnJ;J~L LUf!wgnL

fl J n Lhf! ut w p ph f! 11( wL fr pL h p fr J h'i ut w f!P hf! t t 

f!J w L p fr fJfJt/. n LfJ .JLU L w uut frC. w L p ;J tn u frL '1-w U7 hlP u, w H pw

Jh2m t nLlLU'fpnLfJJnLb 'fLUf!aLht n2_ fJh UfLUb(lp I!L'IJ;w'iJnLp 

JI{Jt[nLfJJ';UL, ~Jl fopwljwL fJfJt/.nLfJ.JwL, LU.JufoL.pL 'il'wuLfr pnL-

Lhpp ljnLghL~npwgfrwJfoLr . 

irJJnpJwL dw-llwLwlj qw{JLwlw.pwp/! ljwfJLwfJfJt/.fo l;hU7 

JfrwufrL wn.w'iw9Lni.J t nz_ JU .pwLwqfo hpljpn(''[W.Jpb hJnL

Jihp, uwfJwfJ{JnL, Jp'f.Lw{J{JnL, LU[ljnl;nl, .pwgwfuwfJfJnL, wgh

l/Jnb li. qwq_hp, npnL.p wq_'[-nLJ hL Ufwbpfr J;wJfr li. l;nmfr l{_pwr 

l.hU7wqwJnLJ ljwfJLwfJfJt/.frs ljwJ Lpw w'l_hpfrs ljwpn'J. h-L wnw

fwb,;;l UfpnUfpnLwfJfJnL, ljwpwqwfJfJnL /i. LUJl fJfJnLLhp 't 

.Z.w&fwj~& · &jntphr~ ~mpnJ:untpjnt&p: f!J wLf'fr - q_wL'J-tf. w-
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bnul ,; wflpw J /rfl W'l_ b {' fr tP n tP itpm tfJ JNLfl f! JJJ h'lr' t n tb H ntJ fJI! ~ 
fJnLbhpfr '(qwflbw{JfJra, •"'uowfuwflfJnL, Ufl'"ui"nflwflf/nL · b. 

' wufl) wnwpwoJwfJ, W'l_hl'IL JwJwbwq 'lf'wbo npnz [f1LbLU-

J;wbJwb, U[wbpfr L'l.woJwb b. Jwqh(rhufrfl m/•'lfr nLLbon.'l ou~ 

Jnufr hpb.ntJfJfr J;hud..twflpnqt 

.9.rp UJWrmfiwqmpJwf. t}tn~mlumpjntf•p: f1Jw1tpfr J;wunL~ 

bwoJwfJ Ufl'"ohuntJ tfrnppwbntJ t Lpw 2Pfr U[WpntbWqnt

fJJnLUf!l .fpfr wJhbwJh<t qnpnwm ~ ntbhbntJ wnwtfrL ophp"L 

up UJ UJ ,_J wu lf'P.W L nLJ, B,W L fr n l' UJ 'll! l UJ ,n tr1Lp t "l wu n tJ I 

IJ,J~nLJ;hmb. tl'fr wu2wmqhlf! U[LUqwuntJ tt fTJfoLIJ U[Wbfrpqhpf! 

C.b.wq n l' 4Lfru Uf w flp fr q_ w b q.q whf! J hfrb J; w zq m[ u1 w l' nib w q ntJ 

t S1-60% 2"Lf', fruq q,w'Ihntq Ufwbh,Uhpf!' Jfrb;_l.t 70%, fiJwb

l'" ,; UJ u ntb UJ oJ UJ b bn pJ w l ''I UJ JJ w bft h l' nLJ 2l'P U[iu l' nLb LU 4 n L~ 
fJ 1 NLfJf! b f' LU J hp U[ UJ q UJ U nLJ f, l_N f'IIIOJ iLl b J; UJ £t[frb 1 pbl_~ hu '7UJ 

Of1LJ0 t tnpqwh 30-{''1 W'l_Jf1LUWf[nLift 

fJ. 1J. J n L U W It 30 

l I I ~ ~('/> "{"'('nL.'inu~nL.-a... J!t•f• "f"'('nL.~ .... ~nL.fiJJ"'-~(! • 
fJJnL.~f! "f"'~C'" Jb£ ..., ... " ' ... 

Q Uf."'~l'f> J £• %-n•/ - I:J.., %-n.J - ~ ~~~ 

c:.. I:J _ - - / 1 c:.. a ~ -; r~ ~nU~('"''-IL"'"'''..,"'- ·i .. ufuw6r.u-l ~ ; :;- ~nurn.,rn./-1£"'"'1/>w· 
~ • "- , ... ~ ~ ... ~. 2"''"~ s-"' a . JW'b ~UJ~I •• 

. ' 
~ 

7 46,7 49,56 62,2~ 2-3 42,7 -
7~14 46,o · 45,79 57,35 3-4 41 ;9 49,93 

14-20 45,3 45,38 54,80 4-6 41,2 40,24 
20-30 43,8 - 57,67 6-12 39,:3 -
30-40 43,4 45,( 6 - - -
50-60 43,0 44,70 - utW['I''-9 35,6 -

~-~'''" 

_ CflUt.PJl U.IHJ.t.!trt. SbUU.4t.bPJ1 4U.UOJ1t.tk8U'U.t. 
u.n·U. t.!Lt.U.4U.S4 nJ>~g n J>t. t.br l! 

'1) rurJ. UjWGtlpGI:ip 

lllwf.pr&hr hrqrnrq mwfwgdw& pwrar fhrdwumptiw&ml: 

Jpqf'"l''l mw/!woJwb pwptlp p_hpi!wumfr-Aw'hn'if_ Uffrb'l U[wbfrp

Uh pfro hb z"-h Jow('w qwb I!, w LfJ-w JLUb I! lt u n q h m w qw b f!t If w-
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qwp'lqwhpf! fwq_Jt/_wh f, qwfJbwfJfJqwJfrb UUlfthU[mnqn~hl'frO 

L. qwfJbw{Jflqw1frb O"<UffrqHpfrgt UJ'l UfwbfrpHpfo 1"Lf'wJ;w_ 

UlnLq wn_wbtlbwJ;wmqn<fJJntbb UJ1b t, "l' bpUJbp ntbht hpq

l'"f''l mwpwoJw_L (54-56°C) pwptlp thpcfwumfrb.wul!' 

Unqhmwqwb tl{wbfrpf! U[WtnpwumntJ hb "lwumhpfrq_wo-

q W b qUJ fJ fro 1 Nf' frb U[ UJ U U1 /if' fr q_ LU 0 NLJ fro UJ fJ_UJ f. tuq h [W gq Wb t 

15% J;wuntb qwp, t/,hpt"bu umwbntJ hU qhpoqwJ qwfJI! 

q w flbw fJfJq w 1 "b ump h Uf m nq n qh l' fr b. 0 nLU[ frq b h p fr 1 _:_2% fuw

n_f! qnt[Ulf11.('UJ1nq fJfJqhob'h[nq h, 8-10 a U[WJ;hfnqt fi'fJqnt

fJ1nLbf! J;wuntb qwfJ" Jh2 pwptlpwbntJ t 3-4°T -nq, bpw Jh2 

uqui/_ntJ t U[pnmhnlfrmf7q U[ptiohu, qwphhp uUffrmwqnLgbhpf! 

bwfuwtl{wmpwumqntJ hb J;wuntbwgJw'ilt 

bpqf'"l''l mwpwoJ.wb pwpd.p thpJwumfrb.wbf! &.bin<J t 

~ w fJbw fJfJq w 1 frb u m phU[ mn q n q h l' fr . q_w pq.w on ui /!" Uf wb [' fr 

q_wbq.qwhntJ JbntJ hU CflfuwqnpwU[hu · yhpJw!pfot qwfJbw-

flflq•w1frb JwLptbhp b. . U[wbpfr !J"LU[f7qbhpfo pwqmhp"wbhp, 

npnbo !phpJhbmUhpf! Jwubwlton<J hb U[Wf,fop'ilhpfr J;wuntbwo-

. Jwul!' 

fiJwbpfr ONLU[rqbhpfr pWqtnhpfrwUhpfr WbpWLnLIJb . !php-

Jh'iJtnUh['f! wnw2 hb phpnui ~UffrmwqnLo'ilhp" Junpf! J;fr'll'"Lfrq_' 

JhJ pwbwqnq wJfrbwflflnLbhpfo LIJfJ_LUpWonLJnq (2 LUbCfWJ 

wqhlfr, pwb U[hU[mnuuhpf!)t bpqwpwmli. J;wunLbwonLJf! J;wb~ 
'JhobntJ t J;"'lf''!l"q_fo wpriJnLbp'ilhpfr J;hmwq.w ,Pntpnfun<fJ1wbf!, 

npfr J;hmltwbpnt/._ wtffrbw{JfJntUh{'"O wbf.w'!'qntJ t (wJ"ULU

q_[' q n tJ) , wJ fl'.b fr w q b. wh Ju wfJ{Jn L qw q_ ( qw ppo.pu frL w q_pqnLJ )t 

fipi.qhu IJI[''1J"Lbp UJfl.WpWbntJ H ob'l"'l fJfJntbhp, wJfrb-

. Uhp lt w 1l JfrwontfJ1nLLUhp, npnbp tflnfuwq_'lnLJ hb qwfJbwz~
pwp" mpnJ;Jwb JwJwbwq umwoqwJ L1ntfJhpfr J;bm ... lt wnw

p_woLnul LUJbU["U" Jfrwon<fJ1nLbUhp, npnbp wq_'lnLJ hb U[WU

l'P J;wJfr J;uJLnqn<fJJnLHhpfr qpwt 

fTJwbpfr J;wJfr umh,_JJwb q.nphntJ q_q.wlfr 'lhl' hb fuw'lmJ 

wJfrbwfJ{Jncbhpf!' Uff'"lfrbf! lt opu"Uff'"Lfrbf!, npnup zqh1owpw

~wb U[LUb[7frb mwlfr~ hb pU'!f'"l f!LU'l_OI'wqnt'il J;wJ, "L;_U[hu 

bwlt q.uniurwJfobwflflntb, LUUU[LU{'LUCf"bwfJfJntb, lhJofrbf! b. 

Lfrq_frL'f!t fiJwbpfr fJLUnf! J;wJ qwpn'l_ t wnwp phph[ wq_wm 

,n l'PUfu, nf/>wb I!, 
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(6(; 

t/d'!.mln '!.Cf f1Uurnmln'!. if'!.uJu 'Uqf1..m'!.'lfJq</; ]1Upil '!.miJmFm~~ 

-nil!-'!.'1 f1upmml'!.m puil'!.m7Jmqj mJfJ t(i...Ilp 8 7J7'!.11' lqr 

1J'!.;,_In h ,z) '!.mrBmrhmd 4J'I'!.duJIJ4r pup£1 f'lf ~ f1Uf1..Bqb'!,m~ 
'!.1Jqdo '!.t/6mum 6'!.'1!-umq:,-Bt/Jnudupm7Jy mfJ •( %t!:-8f!) 
i1'!,1uf£11u'JmrpuJmln f'll' JmdmmmrJI'm!-t/'J1u-s1l 6qr 4JIJmln 

'!.'1 f1Udupm1JmJ1Fmln JIJ1UF£11u'lmm-sJmlr '!.mriJmlr 1dqiJIJifmm!

_'(Pu1'1'!,llm7 1plm~ ilr1U1J1mJ1m'!.iiiJ1) iliJ1uf£11Ufm1JinGmd f1..mr 

-lilrmr '('Ju88-98) ilr1u6mifmm dfmG bJuJqJq tilhu.jt ifJ'I'I 

-'!, u min qln 7J 7 '!1 r '!.t/htfluJu 1 !-1 Jq '!,G1u" riJ mtf Inn '! '1 f1 Uln n min'!. 
n'llnmJupmrtjlb ifiJuJu ·'u7-'!.m'!.'11'J'1</; 1n11n'!.Fm '!.'1 /!wJ-bmuJJm

-nJ'I'!.'!.tf6Jqp ·'!'1 '!,d'IIJu'tumln.qJmn 'ltfFmp£1f1miJ£1m·IJ '!,mJul</;uJ 

-IJ1r '!.m1Jm'!l'1j-(ntfrm 6-!:' z) f1ui1Gml!f1Jil 1'!.m6Jl 6Ludpm 

'!.mrGm'!,lunrilj ( '!.m'Jm1~mm1) 6qp ifJ'I'!J1'!.milt Lup1rmrmiJ 
-il'!.1 'u'!tfln pu'!.m-stfmnmp,J'/6 JfmG IJmrG·f11ifm",n bJuJqJq 

t(GtfiJmiJmil U1U1Jm:;b'!.J tfmuh~ {,mLq 6'11' tfdr~m~r).G1-%0l-6 
f1u'!.G'lm ·47 JmilmJupu,:, iliJm'!.mil .tfmu'bm 4J'I~1uf1f1miJ11'm 

'n'llnnfYJ t6'1r 1J'lmln '!.miJmdmGF'IfZ 'Jmil 'p1u1Jmf11Ji1 ~ 11..Jurtj 
nmiJmln 11'fpm. 'lfmiJmn JJu '1Jtfh11uJ-h1:r 4J'IIJG1uiJmU1tflnn 

IJ'I p1umnmln1J JJ'IIJlniJ'II'J'I</; LupfJmb 6'11' 4J'IIJ~tf1Jmln -bFYJ 
tmu'bm tf1'ff1U] OfoL,6-06 lnUf f1UIJ6m6inum 

Gmptf-b 1mu'bm J;uiJm:r-biJJ tfJ'!mln 7J IJ'I p-iu1Jm1J1Unm:r JJ'I'!. 

.~J41Jmln um'lj n1pm !:'6-6 IJ'IbJYJ tiliJ;,IJmil tfdqiJlniJ'II'J'I</; 
(lmLq 6qr tffmp-biJmh 1JIJmln <]~ G4Lqmnfm 'tfdq1Jdui/IJ41' 

~ · f1UIJBm1qpm JJu '( %6£-tfr} IJ1u-s1l mml t/lqp,;, -~ p1uiJ 

-J I' 6'11' G IJm J 'J puii'Jm7J In 'l!t 'lm pl Jt m r th!ll!f t/-l'IP m 7J , 'lm -st/ tit 
-nmrJq6 dfmG ifl'fpm 11..mrBmilmm uJudiJJ'I '{J!fiJJ''{'lmln iflnt/'m 
'!,'{6mun til'!.1J'IIJJifq,mln tfdprtj IJmiJmJmGF'IpZ '1_,mif '~ Jul~rtj 
tfl'lf"' 7'Itf-Ji!uql iliJifmm:,-t/Jq1Jd11Jmln '{lntfm IJmiJmu'Imlu·( 

lf1Unm'Jmln LmbiJmb mlnm 1-Jntf '~ p1u-sm· -bmJm 

r-iuifG-mf11Jil mpJo Ol 'l16mum iliJm'l'!'il tfdqiJuiJumln'IJmn 

:(sruOAOJ~pUJUd "JlS 'S!PRI!ldJR!P ·J~S "S!P[RJ "JlS) iJJq? 

· -uiJumlnqdmtt 'lifFm'!.eJm?-JJq'!,pmurl tfJ'1'J7'{GmfubmpeJfi '!,1U~ 

-IJmll!f IJ'I f'lUIJmp 6qr '!,mf£11uJ-b'mLmd 1Jq'J-bJmfJmp f"']"''lm 
-mrifmiJ Jmrm:r fi'ImJfJ, :JJ'I'!.J'/'!.mln 'J1fmiJ1mu'tnm'{1mm 'IJmfruJ 

~mnuiJ '(11Undu7 
1
,/uliJ) 'J"''lmfl'!mlu:.-f1U'!m1Jmmln 'l'l G'!.mJ'b 

06~ 

: 'ltu'.lm9~mnmp.Iq6 .I~m.S '.)mp.Sm.Jmm ~.IU.I~.Iq .Iq'.}.I~'.Jmlu 
. :Gtfmuhm 7J G1pf1£1mriffm 

'JII fmprbm?· f1U'lm1Jm1Jptfj JJ'f.hmb Lup'Jm-b flUJ'Iii71J tGtjif 

-fmpG1uum? 4J'lmln ~ fmpnJmiJ J'J1uif11uJupmnml.t .tfJqil7m 

'pun11nnFY1 '(7J6tf_p ifdqf1..1Jifmm:r) p1uJ'1Lqm ''Jmi'IJ"'PmJ 'Jm? 
-miJJb?n 1fmfb'Jmh 1J''lmln -~ r1u~ilmpm:r 'JFm lqp tfd'!.mln 

?m'Jmpmp IJ.mrGm6mum Lmu'Jmb tfhmy, rJqrl7m ru'!.Gmlmum"' 

f1UU'f'Jtfmu1JmfuJ?tfr '{d'Imln ~ f1upl,mm1u1J f1..1~£1f1mnff11 

1'""'/Glm~ r•u.,lilm~ p-.u.,Glm~ . 

• fdflmn/ mGmlJ. • rflflmtt.""m uJt. ._.,fm/ri!ltJnr">fi•4 
OgH6 + "O'J0+B'J~(~OcHg'J)+u:i(~ogHc'J)0 .... U'Jz(cQ~Hs'J)f: 

·ilr1u1G1m? IJ1Fmp£1£1m'lfim? '!.II J11Uf:r,i1Fmil i!Jq'J;,.,t/Jqm ·· 

-?mrl 'ItfFmp£1fim'Ju11nuJ!u tmq:r IJmJ1Gm6mvm tfplJf1mrtjmGm;;l 

'1. t/PddmiJu'{lnuJin llin'Jmrmp 'J"'I'Jurrt/ ifJ'iLm 'JtfFmpf1f1m'!. 
-tim? 'JmiJmpmpmtfp 'J'I p1up'JmFmj JJqii7Yl td.pmf£11uim?um 

tf,,'Iil7m. rjmF£11uf'11' 7J 17JY 11-JmluJu f1UIJIJ'!.il '!.Cf 1il7m J"qiJ 
-J",jiJmln pu1Jmy.ifmnmrJq6 JyJmJ '!.mrGm-i/mtit hJuJI_rJq 

rr1uprtjut/r 17 Jnmr luJu G'JmJIJ 7[ iliJmf£l1uGqb'bm '{Jq'J 

-miJ'II'J!{c/; pluf?Jmfi'J'I 'J'I '!,Jq'!,hu?'llup JuluJ 7u 1'!.1'1'1!m? 
. -mJmln fJmiJmpmp 'JmpGmf1..1Unm:r tfdiJmln Ju 'l'fpm ~ 6f1uG 

J_fJ1uf£l1umuhmm'{:,-tjl.tJuGm'Jp Lupf1ul0 •9-5: ,il'Jm?mirrqpun 

?ntf -,p1unpm Ol-8 ~ p1u'Jmf1..1unm!-ilJt/'!.mln IJm?mJmGFqpl-. 

t/mnlU 'iliJmiJmil t/J'I'JiniJI/I'J'/c/; 7Jm1J ~ p1u'JGmJilu'{-l il'!.luFfl~u? 
_;,IJ1uJmln 7'{-il tfFmJulcl;uJ.?tf 11 r(% tt-Gt') IJ1u-stfl 71il tflqpm 

~ f1U'Jf' flUUI/'J?t/mmj tfJ'Jm/n f'l'uffJn'fiJ fjmp6mffmm-iJJu,J?J'/ 

Ju 'l'lmil 'LmuiJmu Jmrlmmmpqpm:, ~ f'"~U'JmrhmJ '!,mJulc/;utJ 

-?t/1' 6qp 4J'!.mln IJm'lmmtt]run 1~ rtjmy.m!-1J 1Jm?mt/m6Fq]r!} 
tJ'I'l"uJJud LuJummJm mhmlntfl 'lmfl p1uO 

-'JmJIJ Ju t/'Jmil 'pu'{-lm7 IJmliJ'Jm mmZ J11UIJ'I'J1u ~ tfL'I-m 6qr 

tfdqf!Jtf'Jmln IJm'Tmm'lpun 7J '1m?mJmGfqpZ Jp1u:,uJm 4L1u8 

tt/-bp 00!: 7fl'!.t/J1 J'll' ljdiJn:thi '!.m'Tmll7qpun 't/-hp 
009 7J7'Jtfl' ~ p11i'!,nm:,-il'J111!£l1u?m'J1udmln tfJ'11J1UflU Lub'!.6 
6qp '{J'Jmln IJm'TmJmGFqpl b OOl tGtf~1uFf11ufm?um '{JqiJlufl£1 

lffll 7J tfpf1£lm'Jm1Jq1mp ''{pf1£lm'JulfliruJin 'tfpdflmrtjmHmil _tfJ 

.-q'!1Udd Lul.t'JG ~ f"'Pn/m'f 'J1f!/J'I;t ~J1lmum Jmu;r tfJttm(IJ. 



u ui pm w 4 nLs'ilbp fr ~ frqp "Lhqfr1t ( Uf b U['" nfliJ b pfo w q n m /r I! 1tq,; w
'ilnLp .pwftwqfo 15.% -fr'il, wJ frLw{JfJnL'iih pfr U[wpnL'ilwf[nLfJ JnLh[!' 

Jfr'iltlL 7-8 % -P)t 
{],J'l fuJ pf• tttw'il fop'ilhpfo p'ilnpnz w n~LJ.'ilw~ w mqnLfJ J"'1tf! 

Lpw'ils i[b'lltfo t/_pw l"PJ.tn'il.pfo wnwp_wsnLJ'il ~, "PI! J.bn.p ~ 
phpt/_nLJ 'flf[nLqnLJ U[w'ilpfo ~bur ~wJwU[wmwufuw'il /u'ilwJ.p 

mw1tbl"' ,;bmLw'il.p;;t/_1 f!Jw'ilpfo t/_pw bqwa l"PJ.nL1t.p[! LU[wumnLJ 
. t aw1pwJwuwJfo1t zhpmhpfo ,;wunt'ilwsJw'ilf!, !!1t'1 npntJ U[w'ilfo:.. 

PI! umw'ilnLJ t-J nLpw~wmnLI[, fJhfJU. wJif!'ilfowqwJfo'il ,;wJ1 f!JhU[

mn'il'ilhpfo (p_pnLJ l"'.Htfr) wnwp_wsnLJnt/_ U[w'ilpfo UU[fomwf[nLs· 

L b p f1 q_qw LP ,; f"ll' n [fqf! ,P n {u ttLJ ~ U[ w 1t p /• 'l wit '1-tl w tt fo !p fo qfo 
qwqw'il tj_ft-G.wf[[! h 'ilp~'il mwtfru 1t ppntfJ jnt'il, ,Pw,PI[nLfJJitLf.tt 

t/JwfnLq U[w1tfrp1tbp U[wmpwumhtfu -qwfJf! Jwqwpqt/_ntJ -~ · 
bpqwp JwJw,'itwf[ Jwqwp'ffo .pfol · .pwftwf[nt{JjwJp, nLumfo 

lP'1w1tw!phpJh1tmfo ,;bm Jfowufr1t Jwqwpqt/_wapfo tunwt"'9Jw1t 

tj_pw wq_~nLJ ~ qw[J1twfJfJnt1tt lfwqwpqt/_wa.pf! J.bn.p ~ phpntJ 

'iJnLf'f' qnf.tufrumb'iJsfrw U qrft/_wpntfJJwJp ~ w'flp_wmntJ zfr-G.nLI[f!t 

f!Jw'iJpfo qwf.t'f.f_wJntJ J'iJwawq JbJ .pw'flwqfo zfo$.nLf[f! U[Wj• 

JwHbp f; ,;mbqJnd Jfoqpnopqw1tfoq_J1thpfo wpw'f qwp'fw9Jw1t 

~wJwpt f!JwLpp Jh'l bpphJ1t Jfo'illk t;wunLfswsJwL t/_hpp_f! J1tw

B"'l qwfJ1twfJfJ~wJfr& pwqmhpfoui.'ilbpfos pwsfo qwplfw
LnLJ b'il qpnrl'ilbp, pnppnu'ilbp, foul[ ,;bmwCfLUJnLJ Jwf[hpb
uwJfo'il zbpmbpnLJ fJwlt U[hU[mn'flws'flnq JwfJp~fJbpt 'Jopnrf'flbpf! 

U. pnppnu1thpf! qnpJwJnul b,'iJ WIJ.Wl_UJBw.J f[wfJ'ilwfJfJntf.t (IL 

qwfJ1twzw.pwpfo J1twsnpqf!), foul[ pnppnuHp[! .pwJPWJnLJ h'il 
UU[fomwf[nL!J'ilhpf! lL J"L'lf!'~ wnwp_wsLhtnt/_ nLrlh'l Lt untp t;nmw-

tj_bm LJnLfJhpt 
t/Jwtflntq U[w1tfop'ilhpfo ,;wunt1twaJwL JwJw'ilwq f!1tfJwsn'l 

U[f'"9bu'ilbpfo wbpnp p1tn~JfJfr ~bmltw1tpn4_ (,P':Jitflntl[ U[w'ilfop-

1thpf! ft~'llUU{UJf'bFIL ~wJwp unt/_npwpwp f[fopwnntJ b1t tfln.pp 

f[w '£ LU lJ{ LU p'fl b f') Uf W flp" qw'fl qt/_ LU qf! tf n fut/_ nLJ I; J LU q hp b U" !I 

. qhUffr fu'!P.Pl!' 
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LwJuwGwzwJ~r. U}Wb~r: uwfuwC.wzwJfrL U[w1tpfr 'Jbp_ U[UJ1t

rl• 'l_W'iJlflfUIJf! i/ttrfuqnuf I; ftwfJ'iJw[J[Jtf.wJfr'iJ UUI[Ib"f.mnf[n• 

~brfr, P"l'P"u'ilbrfr (Penicillum camambertl, penicillium 
candi.dum) t. L"rJ.fr J'frllrntf>t"l'"'!P (Bact. linens- "l.b"l.-
mn1tw91tn'l J/rf[pnf[nf[hpf!) Jwuf.twf[snLfJJwJpt 

f/} wf.t Pi' I! J zw I[ nLJ bf.t pwt/_ UJ I[ wf.t ,; UJ u nL1t U[ UJ UU1 b p fr q_ ui stl LU.) 

f[wfJfrs, npfr Jbp_ JLnsLnLJ b1t f[wfJ1twfJfJtj_wJfr1t umpbU[mnf[nf[b

pfi Jw-~wp'fttbpt IJ~fJ1twfJfJt/_wjfr1t Jfrf[pn!PfnpwJft qwp'fwsnt

Jfrs ,;bmn (1 q U[w1tfrpfr Jhp_ Jfr1ttlL 7 tftrq) U[w1tpfr qw1t'ft/_wal! 

,}wttqtj_n,J ~ pnppnu~fJw'{_wf.tfJhhpntj_, npnf.t.p tflnlfowd.IL L"f'UJB

tj_wa J.t.ntj_ pwzfuif_n,J bf.t U[wLfrpttbf'fr-J!bp_t 

· Pnppnufr Jfrshtf.tbpf! U[w1tfrp1tbpf! 1thpf[nLJ bf.t t/_wp'fw'f"'Jfl 

lL G.hq.phtnt/_ uil[pmwl[ntstthpf!, U[mf.tpp Jwf[bplLn.pwJfr1t zhp~ 

mntJ umbqttn,J · b~ pn'Jl wlf[wlfrwf[~f.t nb~lfsfrU!, "PI! L[!• 

U[wumn,J ~ L"PJ.fr JfrqpnfPl"l'wJfr 13-15 of+u ,;wunL1tw9 • 

Jwf.tf!t lf.J'I Jfof[pn!/Jtnpwf.t nulhq l[hpU[nt[ G.bq.pnLJ ~ U[W1tpfr 

qw1t'ft/_wttfr UU[pmwl[nL9wJfr1t 1tjntfJhpf! lL wnwp_ws1tnLJ l"'· 

tthtfr wq_nLnwJfr1t Jfow!JntfJJnLLLhpi 1.wunLhmsJw1t ,;hmlL~f.t.pnt/_ 
U[ UJ 1tp /r LnLp p J wl[ b I' buw JP 1t zb f'Ulf! 'fW nfi n LU ~ . .pu "-"'l t lf.JII 

1tnLpp zhpurf! w~mfr-G.wf.twpwp J UwfsnLJ t funpntfJJwJ p h 

U[ whp fr wJ p n 'll q_iu 1t Cftl w a I! J.!m.p ~ ph p nLJ ,P w ,P ndj,.. .put/_ n 'l 
I[ n1tu /rum h1tsfr w h ,; w un LL w 9 wJ. U[ wf.t p fr S w J t ' ' · 

Pnppnufr w1tp_w1nw.} !phpJbLmttbpfr wq'lhsmfJJw'ii mwf[ J"L· 

'l/! $.bq.p'[ nLJ ~, wnwp_wotthtnt/_ J ba .pwhw l[ntfJJwJ p 9h'ln'l 

fJfJntf.tbpt UWfuw$.wzwJfo'fl U[Wf.tpfo l_f'p U[LUf'tJL'iJWI[nt{Jjnt'fl[! ,;UJ. 
unL'i!waJwf.t zpp_wf.tn,J U[wqwunLJ ~ 75-fos Jfr1tllL 50 %t UU[fr

urwf[nLs1thpp mpn,;nLJf! f[wmwpt/_nLJ t LUf'LU'fl 

ll-nq!l>nr: SfoU[foi[ nnf[!pnpf! U[WmpwumtnJ b'il nlfuwpfr qw

fJ/rBt lf.JJJ unt/_npwpwp wJlt wpm'wqpnLJ bL qnt/_fo qw{Jfost 
"bpw ,;wunL1twaJw'ill! Jwultwl[sntJ bf.t l[w[J1twpptj_wJfob umphU[

urtrltnftbrl!• Penlclllum roguefortl pnppnue: 
ll.qn,Jfo9 ,;bmn U[w'ilfopf! wJpnqp_nt/_fo1t Jw.f[ntJ hlt ,;wmntl[ 

w _uhqtthpnt/_' Oflf! U[w1tpfo 'ilhpuf! JmsttbtnL ,;wJwpt f!Jw1tpfo 

'I_UIL Cftl w.) /r 1tb p u ntJ qm 'iltj_ n 'l pn p pn u fr UIJ{ n p'il hp I! ul[u ttLJ h1t 

w-G.ht h 'ilpw '1-fo!php/! fJwtflwLsnLJ hL U[wLpfo wJpnqp_ q_w'il'l-

r[_wttfr Jhp_t flnppnufo h l[w{J1tui{J{Jtj_wJfo1t pwf[urhpfowHpfr !php-,, . 
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lfJw'hpfr u.,,,,l!. I % - "'' _.... ~~unL~nt..-
.;wuwtl!.• e"''l""'-1 .. I w.!fr'i, .. -

fJI"''b wuuifr-
fJfiJ.fn<fiJJnL-

opkpny 'bnLf' l"' yntt. flfJ1wJfr'b ,_..,1!1 % 'bl!, or-"" 

5 3 ,12 0. 25 0,13 8 270 
15 3,11 0,63 0,1 4 20 191 
37 3,31 " 1,48 0. 30 45 152 
88 3,30 1,67 0,88 54 230 

204 3,44 1,78 0,90 54 275 
~ 

frn~!pnpfr <:wunL'ilwouw'u pffnpnz wnw'utlftw.t:wur~nLfdJnL'ilf! 
~wfd'ilwJnL'lP (;;Jitl(l11LU'u t LfrUfwqw. !phpJh'burnl[1 np'u w'ilf.WUI_
l[ni..J ~ pnppnuhhpft qwpqwoJw'u clwJw'uw~t LhUiw'qwJntJ 

J"L'lp Ulf'l1.t;Jwff w f''1JI1L'il.pffhpf! h'ufJw p~l[ ni..J hff o.pu fr'lwoJ w'u 1 
J"LflP ftn'uuurw'uur'ilbpf! ~wpntz hff t/rnt/rnfulf.ht h. U[w'ilfip'bbpf! 
m'uh'unuf h'u un{npwpwp fJhfJh. qt}lf_w.t;wJ / 

'~nrnqnpnuJJwG. 1... ~uit_PG.pG.JmG. qlwG.wal... UJWf•pr : U.Ju 

U[iu'ilpp'u'bpf! .t;wunL'ilw'ilnLJ h'u ftwfd'uwfJfdlf.wJfr'il uUiphU[urn

ftn~hpp ( fUlllfhu hpftpnp'f UIW(lW9Jw'iJ 9wqp t.hpJwuurfthw'iJnlf_ 

Uf ft'u '1 Uf w'u "p'il h {'" .t; w J wp r h. tl( w'u {' " · L" ptlfr J P~l' n Of' q.u11.tfr qJ. 
Lhpft Jwu'uwftgnLfJJwJpr · 

Sh fu'unlnq.frw JP wnw'utl'uw.t:wut~nLfJJnL'il'ilbpft .t; burh.w'il(lnl[ 

·Ufw'iJpp'iJbpp Jht. U'iJnLJ ~ JhJ (lUI'iJUJ~nlf_ zp'$nLft (Jfo'iJlf.t 60-

65 %)1 .11f1f! 'iJUfWUUIDLJ ~ UUffU1WftnLg'iJhpp (lUIJ(lUIJ11'[ ~wfJ'iJw
PfJlf.wJp'iJ · uUiphU[urn~nfthpft wpwq qwpq.woJw'ilf!t 

· U.'lnLJfro .t;burn . Ufw'ufrp'ilhpf! fJp t. nLJ h'u l"f'tlb '!w'upfiihpfr 

~TtLfL1111Lf'UIJf [11Lq11LJfdnl[ t 6-7 -{''f Of'(! U(W'iJ('p Jw~hphup'iJ 

{ wJUILlf_nLJ t pwo-'lhtzuwlf_nLL ['llptll 11('[! zt/rntJ hL II(W'ilpfr Jw. 

..-~bphun1_ 1 WJ'iJ UfUI.t;Ufw~htnlf_ .t:wunL'iJwgJwu wJpn'l!. li'!.W• 

finLJ t {nptlp Jpqpn!folnp,w'il 1 w'ilt.wUihtnlf. . Ufp.nurhntfrUiftlt !php 

Jh'uut'uhp h. LPUfwqw UfhUfUin'ilwg'unLJ t UU(putwftnLgLhpf! L 

ohwnwg'untJ AWpUfhp[!t U.nwt.w~nLJ h'u J"L'lwfd{Jnt'ubp1 npn'u(l 

_ uUffrurw~nLg'ilhpp Ulrn.t:Jwf, wr('lf"L'il.p'uhp~ h. w&zurLn'i,wt} tfrn.pp 
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. (lUIUWI(nlf_ wJnfipw/flt -\hw wnw!.w9finLJ hfi '1"f1"'l"P"HIJwfi 
Ufwbpfr'u punpnz .t:nwt 

Uf1W2_pWJt1G UjWGt1pGI:ip 

ll.tzwf..f1U1JpU U(UI'iJpptJhpf! ( f'f1fU'£UI -U[W'ilppf! U ~nlf_~UIUJUI'iJ 
. "'twfippLhpfr /runJpf!' lw'uwfuf!1 LnnLz/t'iiJw'il[!1 ouh{Jw~WU[! 1 ~n-~ 
pftJw~wLf!) .t:wunL'ilwunLJ h'u ~n'ugh'uwpft~ · wtziut.pnLJ (14~ 

18 % ~hpw~p/t wtz)t llJw'uftpLhpf! UfWiitpwu'!'hlnL Ufw.t:foo wtzw· 

t.PP Jht. U(fJJ.t;hll! 'lwfi'lw'lho'ilnLJ t Jftltpn!foL"I'wJfo wJhfi Jfo 

. qnpt}nLLhnLfdJnt'u h., Ufwupfo .t:wunLfiwgntJl! whtzft t ntub'f.tntJ 

JfrwJu wftLzwL ~wpi: clwJw'uw~ 1 hpp wtzwt.ntpf! '1hnh.u lP 
{Jwtftw'ughl U[W'ilpft wJpn'li qwftqlf_wt}fo Jht.t . 

U.tzp ~n'iJghUwpftlt [11Lqi1LJfdf!' ·UJnU1f. t pb['llLI/ UfU1f1UI~Wlzbp'iJp 
nLnllnJ ( Uf"!.t;Ufw'uJw'u 1 :tJC.foo gwt}p t.hpJfJJuwphwfmLJ) It 

Lp.w Jwuuw~fo L"LqnLJt nLuLnjt" wtzwufo Jht. U(UI.t;hlftu /~W'uftp. 
Lhpfr ~n'uufruU1h'ugfrw'u 'lwn'unLJ . ~ wlf_htfr tftwtfrnL~, (lw'fl • Uf!· 

pw'il(l nL'ilhft'u ~U.t_'lWUfWI'Jw'u clwJw'uw~t LwunLuwgJwfi clw

Jwffw~ l"LHLfr wq_nLnwJftff ffJnLfdhpfr (lWhw~l! JUwffnLJ L 
l"Lt}lf_ntz ~'u[frww~n~g'uhpft umwrw9Jwff .t:wzlf_/tfll 

·4wrct_Gwrctfitl!WJpG UjtuuppGbp 

liwfd'uwfdfllf.wJftff U[w'ilftp'ilhpjrg hff ~w'uwl Ufw'i.tfrpf! 1 fr1.tl

U[hu 'uwlt znnwJfrtl U[W'ilpftltf!t Lw'unL'ilwgJw'u Uffl"9h"fo'u h'iJ . 

· fJwp~lf.ntz U[W'ilpp'ilhpnLJ l!'uflwLnLil bL U[W'i.tpp qw'uqlf_wd-ft tfrn

t/rnfunLfJJnL'il'ilhp1 npn'il(l 'uJwff h'i.t tf:twt/rnL~ ii(wtlftpLhpp .t:wunL

'uw gJw'u clwJw'uwft Ulhtzp · nL'ilhon'l UfP"9hu'uhpp'ilt 

lJiu'iJwl UfW'iJpf'f! UfUIU1f1UIUU111LJ b'iJ JI1L'lWlf!'Lf'ft ~wfJJro .t:w

U111L/f Jwl{wl''l"lf. UUfpu1w~nLgLhpf! Li.tUibgfthtnL9 .t:hurn1 npfr 
UfWU1f1Wl/UfUW'i.t · .t:wuwp oqurwqnpJnLJ h'iJ . U[Wffpp ftwJ znnp 

lfh11L~f! W[pn i_Jp'fl[! ffuurhgffb[nL9 (90°C-nLJ) ft !fip[utph[I1L9 
~burnt . - . 

~phnL~f! ulw'lho'ilnLU b'u Jp'i.tllt 45°C, Jw~Wf'IJ"LJ ftwfJ

Lw[lfdlf.wJft'il s'nLUfftltp 411L[U111Lf1UIJ11lf. h. hpp PPlf.nLfJJn~Lf! .t:wu. 
'LnLJ t 180-2200T -ft, WJ'il wlf.htwo'ii~LJ hL JfrLJ.h. soac urw

(lUJ9lf.wq, Jf1LilW'1._11Lf'ft ~wfJp Jht. up'iJlfL 25% -p lwtfrnlf_t IJ.fl. 
fWUilf_wt} uUfpU1w~nL9(! (ofrq.bpf!) JUJJLnuf bf.1. wp~tzhpfr ~ui,J 
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'1-l'ftt'iiuhpp Jhy_1 8pqhp[! -<:wuttL'iiw'iittLU ~ Jttm Jb~ wJuttLJ, 

UJ f'iJPl.<; h Ln lt '1._UJ'iJ qq wJ [! mp tt ptt LJ, fu wn'iJ tt LJ b'iJ UJ 'lP j_tt f' w9-

1_wd- hp~LwqttLJ'ii h_wnqttLJLnP mbpltthpp pttzttL t:hm, Jttlpw. 

.) UJ Ln ttL~ .) tt Ln f.t_ ~Jq ttlfJ J tt L'iJ Ln Ul[ ttL .) UJ J UJ f' 1 fJ. f' w'iJ p 9 t; bm If• ~UJ

'iJpp[! ~LU'lUI~W('ttLJ h'iJ1 

4wLwl ~wLpp -<:wuttlLwsJwL .[!pJpw~wL ~f'ttshuLhpl! 

9ttLJ9 hL mwlftu, ttp Lpw Jhy_ u~pmw~ttLSUIJpL LJttLfJbpfo 

mptt-<:ttLJf! -<:wJbJwm_wpw(' 'fwfl'fw'l ~ l!flfJwLttLUt f!um -<:w

UttLfiw9Jwfl pLttLJfJfo ~wflwl ~wflfopLhp[! ~wphtfo ~ qbpwqph[ 

. ~pfl'f ~wflppflhppflt {ttLH[p lt wfllttLJbtfo Ul'l_ttmflhpft -';wpw

p bpttLfJJttlL[! ~~ 'l,J ttLU ~ J ttLn 30%, ~um ttpttLU wJ pLwfJflnL

Lbpft W'l_ttmfo mn~ttuwJfrL ~wpnLLw~ttLfJJttLL[! -<:wunLLwsJwfJ 

JwJwfJw~ pwpJ.pwflttu{ ~ (!fl'fwJbfll! 0,4% -ttqt 

lTIU.trt> ~u.untttU.BlfU.t u.ru.q.u.snttrrc 

ff} wLfoptb f'P t: Ul u ttlfl waJwfl ~(Itt 9b u tt LJ '1-Lfu Ul if.. tt (' 'fh f' l! 

~wm~wflttu! ~ !pbpJhfJmflhppfl, ttpttftf! wnui2_ bL pbpttLU UUff• 

mw~ttL9Lhpp mptt-';ttLifl U.Ju~frunq, ~wLpp t:wuTnLw9ttLU[! 

wpwq.w9Lhltt' -<:wJwp wL-<:pwJbzm ~ Jbttwsflht Uf.Wfittft q_wLq.

t/.. w J tt LJ l!L fJw 9tt 11_ nbw ~9 ftwth f' ft wpw qn LfJ Jtt Lfi l!' IJ.p w ..t; w J wp 

t:wp~wqttp ~ ttLd-hrzwsLhl ~wfJflwfJfJqwJftL ~pttshul!, pwpJ.

f'IJI'Stbl ~wflpp funLwqttLfJJwfl h. ,;LUUttLflw9JwfJ p_hpJwumft

C.wfl£!1 umb'Lttbl LUJL~foufr Jftlwt/.wip 1 tt~L wnwqbl fl~wumw. 
qttp ~ "twflpp qwLqqwJft Jb2_ Jpqpn!f>LnrwJft pwqJwst!wfJ 

.t; wJw p, pwpJ.rw9flh l :fobrJ hflmLhpft ~ ttflshLmpw s-ftwL h. _/j.w p

qw1_nrhl w~mft1_ fJfJ1_ ttLfJJttLU[!t 

l LU u nLflw 9 J LU fJ y_b f'J LU um pC. LU fJ [! 1 ~ wflp f'fJ h f'f fu tt fl w q ttL. 

· fJJttLL[! ~wphtft ~ pwpJ.rwstbL .t;wJbJ~mwpwp pn[!p Jbttnl

fJJwJp, .pwLft tt{' LttpULU[ ~LUJJwLLbpfos fuftum zb'lttltf(! wfl'f

(ILU'fLUilLttlU t :PftrzHw.f!ftJfow~wfJ ~f'tt9buLbpft WU! b. -wLLzwL 

LU 'l 'fb 9 nLfJ J tt ~L ~ {Jttll_ fJ ttLJ .t; LU u niflw sJ wL LU f' LU qw sJ :UfJ t/.{'I'W I 
Dqmw~wp Jft~rtt:fotttf'~Jft qw['qwsJJ,ll'iJ -;wJwp ft~wumwqtt[' 

~wJJwLLhr umbii_Jblfou ~wflpp qwLq1_wt}l! t:wp~mwLttLJ ~ 
I 

Jwflp-~Lbpfr ~ttii_UP9 wfly_wmtf.tt'l !pbpJbLmLbpttt/_1 fflwftrft qwflq.-

t/_wttft Jby_ !pbpJbflmtbrft ~ttL9bLmpwsftwJft pwpd.pwsJwfJ Jft 

'wJl rnrzfoL !fbrJbflmtbrl!. 'ff'u-ftD Jmstbtfl ~~ IJ.1,11 ~wpblf' ~ 
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wfJbl ~wfJfr ~wJ UjUI~tpp Jhy_ .~bpJbfJ~fJbpp U[{'b)qwpwmflbp, 

w nLm njp '1._ w m fJbp 1 ~ wJ J p~{l tt of' q.wfl p 'l_Jflhp ttq -'; w pu{l! ws-

qwJ Jw~wp'fflbp w1_htw9Lbttt1_1 

p Ul 'l_U Ul Pfo1. t: b U1 wq_ tt Ln rnfJ JttLLL b f' 9 ttLJ9 bfJ mq b [1 tt f' n J1 ttz 

~bL'fwflwl{wfl . !pbpJbflmfrhpfo ( ~h~ufoflfo, mpfo~ufoLfo) ~pb
~wpwmflhp Jmsthttt1_ ~wpblfr ~ wpwqwsLbl ~wLfoptbpft 

u~ pmw~ttLSUJ J{tL fiJttlfJbpfo mptt-<: ttlJ l!' 

flwqwplup Ul(l'fJttLflj?'iJbp bfl umw9qb[ qwfJp Jb'y_ Jpqpttop

qwfip'l_Jflbp Jm9Lbtfou. wJ'f Jft~pttopq.wflfo'lJflhp£! qbp9qbl bL 

f!ULn wJbLwJbtt ~pnmbtttfomfr~ w~mpqttLfJJw'L -<:wmf[wflzfo (U. . 

r.f. nJm~ltfoL), foLL~bu Lwlt ~wLpfo -<:wm.fo~Hpft Jfoy_ . 5-10% 

ft.wfJflwfJfJqwJpL pw~mbpfrwtbpft Jwj?ttL[i' ~ttL[LnttlpwLbp lt 1-

3% . !pttu!pttpwfJfJ1_w~wfl flwmpfrnLJ wqhlwiJLbtfru lt UttLn 

30°C y_hpJwumfo-druLttLJ ~wLfopLhp£! ~w-<:btfout fflwflpft 'lwLq-

1_wttft Jhy_ .pH-(! 5,6-5,8-fo uw-<:JwLLbpnlJ , C.zqpfom ~bp~ttq 

~w.t;htttL Jfof.nsttq 15-20 opqw [!LfJw9.f!ttlU ~wpbtfo ~ umw

flwl -<:wl1_wtt ~wLrfo .t;i.uJ~p ~fomwLfr -';wuttLfi ~wLpfo 'lwLq.

qwJ (f>. 4Lfrilttqu~fo)• 

fflwflpft -<:wJfr wnwy_w9ttLJtt1_ ~wfJfo (zttnft) u~ftmw~nts
Lhpfr ~l w1_btfo wpwq -<:ft'ff'"LP'l -~ umwsbt ~. lfbp~ttLttttf..wL, 
ttp[! znnfr Jby_ Jm9f'~l ~ ~w'iJfrptbpfo (twm"-fowqwft, t/_ntqJwfr 

b. wufl) [ttptlft9 wLlwmt/_wtt Jft~ptt~n~hpft UW.f!ttL[' ~ttL[Lnt1Lf'UI· 
t 'bp: 3-4 Of'P9 -<:hmtt znonwLJwL q_whqt/_wttl! -<:wuLttlU ~ 30-

40% -<:wuttlflnLfJJwL wumpC.wLft b. ~UJ{'tt'l ~ oq.mwq.ttpJif..bL 

-<:wlif..wJ ~wLfrpflhp ~wmpwumbtttt -<:wJwpt 

fflwLfoptbpp wpwqwiJqwtt -<:wuttLLwsJw'iJ. .<;wf'9l! zw~ pwf''l

~~ f!wLft ttp LUJ'f ~pn9bul! ~wfuqwJ ~ mwpp.bp qnpJttHbpfts: 

llftwJL ~wfJflwfJfJqwJftL JHptt:fottt{'wJft- flhpq.ttp'Jtt_LfJJttLL[! 

pwqwpwp l~ ~wL'fopLbpp -<:wuttLLwsttlU[! wpwqw9Lhltt'L iiw. 

Jwpt 4wfJLwfJfJqwJftL pw~mbpftwLbpp .[!WLw~l! JbJ .Lwpttq 

wif..bLwsLbLftu wnwy_wowtt ~wfJLwfJfJttLfl ~Uif'tt'l ~ wpq.h[w~bl 

ppn.f!ftJfow~wL ~f'tt9huthp[!, LUJL 'fhU[.f!ttlJ, hpp w~mpt/_ fJl!fl-

I -. U.nunntfr'lwutHpp--':litznLII!Jbp h!J, .npn!JI! utnwgq'b[ . b!J ~w~utbpfrw 
Ptf.lthpfr fr!JI!!-wtnu}Jw!J t;w!JLU11fLUp-':n1_ !Jpw!Jg Jht '1'n!J1_n'I_ !f>bpJh!Jur!Jhpj. 

LUq_'fhgmfiJwJp {juJnpfrlHpfr; ~w[ii!JwfJfl.[_wJfr!J pw~uthpfrwhhi•/• wnLLnnlfr- . 

qwur!Jbp f. . IIIJL!J)' 
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tf.n'-fJJwL qwpcput/_npn'-Je Jh~ LzUJLwqn'-fJJn .L ttLLfo qwLpfo uqfr-

m.wqntswJfoL LJnt{Jbpfo mpn{JwL {wJwpt . 

1959 fl . t./,wL'1l'wuqp J11Lf[p-qwLpfo qnphwpwLntJ (tumn

muqwL UUl.) Jzwqtf.bt t wpillq.wyt/_w.t {wuntLwsJwJp qw

LfopLbpfo qwmpwucnJwL Jhfl11'1t Oqmwqnphbl bL qw[riLwfJI!fJ

t/_wJfo'b pwqmbpfowLbpfr wqmpt/_wsr'wh Jwqwp'ff! b. {p'ff'11Lfo

q_wm qbliuwpwfJwqw'b qpbqwpwmf!t 

lfwqwp'1fr wqmjrt/_wsn'-Jl! qwlw'bntJ t LpwLntJ, np qwfJ-

Lwfl{Jtf.wJfoL pwqmhpfowLbpfos qwmpwumt/_wh Jwqw(l'lf! · 

(Str. lactis, Str. dlacetllact!s, Str. cremoris) fuum'iunJ b'il 

qpq'bwqp j!wLwqnt/_ qwlrfnbpfr.q_wst/_wh qw{Jfr {hm, npfrs {bmn 

1 a qw{n,_J 22-23°C-n,J b. JmsLntJ qwflp Jbp Jfo'bt.IL 2%-fo 

l.wz/.nt/_: _IJw{JLw{J{Jtf.wJfo'b fuJnpntJ[! nulb'lwstf.ntJ t b. lff!p.! 

f:wmt/_ntJ qw{Jfo JzwqJwfJ JwJqbmf!t 

l.fr'1P"Lfl£Wml! foph'bfos 'bbplfwJwsLtnJ t qwq_bf.Lfo !pbp-

Jb'bmw~nfot/_ ( qhqufr'bnt/_) f:b'l/!JwJp umwsqn'l -- UjntfJhpp lt. 

qw{JfJw{Jflt/_wJfoL Jfoqpn:f>LnpwJfo lfn'lJfos w'bpwmt/_wh fJJnL{Jhpfr 

fuwnLntp'ft 

U.qmfot/_wspwh Jwqwp'ftf.whj!p Lt. {fo'Jl'nlfrq_wmfo qfopwnn,_Jl! 

qwLpp {uJUntLuisn'-Jl! wpw'fwsLnd t 2-2,5 wL'fwJ: U.pw

'1w9t/_wh JbfJn'lntf iijwmpwu..mtftuh qwfJppLhpf! ppb'b9 {wJnt/_, 

{nmnt/_ b. qnflujrumb1JsfrwJntf mtiippbpt/_n~cJ, b~ qwLpfr wl'b 

mbuwf[fos, npf! qwmpwumt/_bt t unt/_npwqwfJ b'lwfJwqntf., j!lil-

. lifo np wJbfJ Jp mhul!Jqp qwfJjrpLbpp {wJjr {w_mqntfJJntL

fJhpf! qwfut/_wh bL qwLpfo q_w11'1tf.'wbfo Jhp l!'bfJwsn'l pninp 

pfonl!frJpwqwfJ Lt. !pfrq_frl[wffrJfrwqwL qpnshu'bbpfr {wJwq

O'hfJJn'-1Jfrs: uhpqw JniJ u U[WLpw'fnpth;Lp JWfJ qpwqm frqw '" 

fTbt wpifwmwtf.npn'-J hL wqmfrt/_wspwh ·Jwqwp'1Lbp, foul[ '>fr'1-

pn[frq_wml! qfopwttnLJ bfJ Jjr j!wLfo :J.npA.LtuqwL 'fnpJwpwL

LhpntJt 

~U.NU.'IJ b<l, brl-U.Bti,U.'IJ fiiU.'tJflll\,bPJl lflU.SPU.USlfU.\, 
d-U.lfU.'tJU.l.J Ctfa'U.8Wl. !bN~fllJU..VfllfflO.l.JU.'l. fllflfi8bU'tlbPI!· 

l.wttf.w6 . qwLfop!Jbpl! qwmpwumnLJ bL mwpp/Jp {wun~_: 

. unLfJJwf.t Lt. A.lt.fr qwLppLhppiJ: 'bpwLs wtfhttuoLnLJ b& t_nn, 
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')wJwJfoL LjntfJhp Lt. <wtfrl-w'lhf' (bpq{pJL ~nu!fmpw{JfJt/_w
qwL LwcnppntJ, LwmppntJfo Jbcnw!fmu!pwJJT 1 LwmppntJp UfP- . 

p'n!fmuf/>wm, qpmpnbwfl{Jt/_wqwL LwutppnLJ, q}Lhj!Lllp }: 1.wl

JwL JwJwLwq ''lwfJpp q_wL'ft/_wd-fo {wmqrnfJJntLf.tbpf! fufoum 

. z/.nP,t/_ntJ bL: bfJh wumfoGwLwpwp UlLUj!W9LhL.p unt/_npwqwL 

qwLfopf! { qwLpp q_wLqt/_whf!), wqw wpqbL 40°C-ntJ Lpw-

. Lfrs wLpwmqmJ t pntp Lt. {wlt{_ntJ t Jl1'-'ll!' l!ncn 60-6SOC-nul 

q_wfJ'f{whf! 'lwnLntJ ( fuJnpwLJwL Lt. oJmt/_wb t Uf[U!Umpq 

{wmqnt{JjntLflbpni/_: l.bmw'fw cnw.pwsJwfJ JwJwLwq Jl1'-'ll! 

wLsfJn,_J t {b'l~t.q tf_fof:wqfr, fruq qw'lbsLhtfou tf_bpwht/_ntJ t 

ftnqfom .zhpmwt/_np q_wL'ft/_wbfr: 

Sw.pwsJwL JwJL.U_Lwq qwLpfo q_wLtj.t/_,;,bfr Jbp {wlfol-w'l.hl' 

JmsLhtfou fupum z/.nfut/_nLJ t {culJuiL pLn'-Jfilf!t Sw.puisJwL 

JwJwLwq P.PP w·LpwmnLJf! fupum · :J.n.ppwLmJ - t. 40°C-.nLJ · 

wLtwmt/_n'l fun'bwt/_nt{JJn'-LI! b. J"'-'ll! Lnpp9 'bhpHt/_nuF b'b: l.b

UlLU'fW mw.pwsJui'b JwJwLwq wJpn'lt q_wL'ftf.:uhf! tftwz/.qntJ 

t, foul[ 50-60°C-ntJ qwLpf: u':ffomwqn'-sLhpp J/;.} · Jwul! 

{wL'£ntJ, t/_bpwht/_nLJ t [11Lhh[p t/_pf:wqp: !buL'ft/_iuJ-1! umw- · 

bnLJ t q~wucnpqRL{JJnLii, <nunLLnLfJJn.~'b, nLJb'lwLnLJ t 'bpw . 

f{'Wq[l!J~frlf!Ii'fnLftW~nL{JJnLftf! U JhJ-w'iJnl.J t 11Ltt[h[pnL{JJnLf.t[!: 

fltw'lbsL.hr"u lilttwpwLntJ l Jbl (U. PwpqwL ), np" {wmqnL- . 

{J {nLL'il b f' f! q_ 'fW LP l w z/. nt/_ qw }uq wd- bii { wth- w 'lP f!L ~ p n w fo 91 

f!Jw'bpfo uqfomwqn'-sLhpfo t/_pw {wLf.L-w'lhf'p wq_'fhsn'-fJJnL

Lf! wnuitf.btwUfbu nLbp "l {Jb .ppJfowqw'b, WJL !ppqfoqwqw'b 

pbnLJ{Jt l.wtftl-w'll! wnwpf'b {hpflp'b 'ilhpqnphnLJ f, ppnLJ w'b

l~'-Jhtfo UlljpmwqnLsw !PL Jwup t/_pw, wnwp phphtm/_ qbq _ 

mfoq_wsnLJ (t. 9-n'biuzt/_/ttfo): . 

IJwplt.np h'iJ mwpphp {wlfol-w'lhpnt/_ . Jzwqt/_wd- {wlt/_wd _ 

w'lbf'fi _pH-f. oqcnfoJwl wprfh.pf/bpf!t 'U.J'b qwLpp Jh2, npp 

foq_ntthlfmpwqwL qh;,l! pH =4,6-4,7, {J{Jt/_n~filJwL ''lwqwu~
. 911LJ/! Wnwp { phpni.J UUfpU7tuqnL9f wb9n'-J [11Lhh[p t[pf:wqjr, 

. . {J{Jt/_nLfJJwL pwpA.pwon'-Jl! {wL'fhsLntJ f uqpmwqnLsp qnw -
.· 1:f11L[Jw1if!.1 -

f!Jwf.tpp q_wL'ftf.w&fo Jhp pwq_Jwt/_w.f_biim · w1tfrn1:1thpnt/_ Lt. 

Jjrwt/_wlhLm qwmfrn'bLhpnt/_ w'lhp JmoLhtfou Lpwf.t9 Lt. uqpmw

qn'-sHpp Jft!Lt. urb'lfo hL nLtshbnLJ t/111fuwLwftJw'iJ ahwqsfow .. 
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Lbp Lt. wnwp_wLnLJ hL wl~wlfw~w'b <:wJut[ t;bzm l"'~hif w

'l b l' I n LU U1" ..<:; UJ LJw 'it ..<:; wJ UJ l' u nt[ npw p UJ l' oqm UJ qn pd-nLJ b L 
pwq_Jwqw[bUUJ flflnLUbpp l_hq_np U flflnL W'l_bf'l 

9 b 'l np w 'l b [' p l nH}"LJ fl'itb pntJ u Uf ftm w ~ nig 'itb l'l! J fw tn b--

uw~ l..wtflnl/_ b'it w'lunppnLJ wqbpp pn'it'itbp. pwq_J'#qw[b'ittn 

~wmfn'it'itbpfs Lt. Jfwl/_w[b'ittn w'itpnu'itbpfs wnwl/_btwUf'*u 

w'lunppqnLJ b'it ~wmfn'it'itbpf!, pu~ pwq_Jwqw[b'itm w'itpn'it'itb

l'PB Lt. Jfwl/_wlb'itm ~wmfrn'ii'iibpfg' w'iifrn'ii'iihp£!1 f/bq_np wqbpfr 

'iibpJnu)nLJf! fJntJL l..wtftnq t tflnfunLJ U[w'iipp UU[ptnw~nLgw- ' 
Jp'ii Jwup p'itntJfJl! Lt. WJ'fUfpunq t;wll/_wd- Ufw'iippf! Jnmbg'itnLJ 

t p'iiw~w'it U[W'iipf'ii (U . flw_pf[w'ii)1 

l.wLh-wqbpp flflnt'iihpf! ~nwp_ b'ii phpnLJ u"tfrmwf[nLgw

Jfr'ii JfrsbLfs lfwwfnLJp J wu'iiwf[ fr fu l"'J 1 ITJ w'iipp q_w'itql/_ wd-f 

Jbp_ t;wLh-wrzhp Jms'iihll! tflnfunLJ t t;wll/_wd- U[wftpf wf[mpl/_ 

_ flflqntfJJnt'itf!t l.UJ[qwd- U[w'iipp'iihpp ptJ-f OU[tnpJwl wpdbp[! 

Ph t f[wful/_wd- uf[q_p'itw~w'ii t;n,Jpp t;wunLbnLfJJnL'iipg Lt. npnz

l/_q,J t t;wlfr;_-wqp mbupnl/_1 l.wLfol..-w'll! [!btnpnLJ b'ii f[wful/_wd- 

U[w'iipp wf[mpq flfll/_nLfJJnL'iipg1 

8wLlfwLf t, np wqfr wf[mpq flfll/_nLfJJnL~f! p/r;_ · mwpphpl/_p 

t;nLJpp wqtnpq flflqnLflJ11LUpo1 

l.wll/_ wd- 'uf w'iipf Uflwumpf[ t; wJwub n f[n'iiu fumb'iigfw j}t 
umwgJw'it t;wJwp pH-p OUftnpJwl wprfbpf! qtn'iil/_nLJ I; 5,2-

5,8-p uwt;Jw'ii'itbpnLJI bpp pH-e gwd-p t 5-fg, wnwtw'iinLJ t 
,P 21'4. n qw f[w'ii n LfJ JnLL, ,P fup n Lbn Lfl J" Lb, uil[ p tn w I[ 11L9f! I[ n w

qn L[ 4_ n LJ t w n.w 'itJ.p 'ii t; w tn p f['iib [' p J.lt.nq Lt. J ""ll! q_pf[l/_ b l nq 

UU[ ptn w I[ nLgw J p 'ii I[ n l n p '1'ii b l' p Uf wz m U[Wb nq w 'l '1b9 nLfl JI1Lt PB, 
f[wpnq I; w'itlwml/_bu bflb "-lw'iipp t;wll/_wd- q_w'itql/_wd-fr pH-[! 
J n tn t ;_b q_np f[w J fJnLJl wllfwlfw f[w'ii f[bm p'it, WU[UJ · umwg

qnLJ t Ph wJnLp, tflfupnL'ii ~fi'Lufumb'itgpwl 

~wq Wf1'1J"L'iipf.tbp b'it umwgqn•LJ, . bflb t;wlfrl - w'll! 1wJw 

U[LUtnLUufuw'iinLJ t WJb U[wf.tpp mbuwf[f'it, "l'l! o-qmwqnpd-qnLtl 

_ t t;wlqwd- U[Wbf1p wpmw'1f'"LfJJwf.t t;wJwpl l.Jwmpp1nf[p bpf[

wbqwlfwll/_wd- !pnu!pwm oqmwqnpd-blfru [Wq I; t;wlt/_nLJ ;_t;w

unLLwgwd- U[w'iipp[!t U.J'1 W'l.f! , U[wf.tppf.t mwlfru t 'iintpp f[nf.t-

ufrumb~gpw Lt. unLp {wJ I -

'-lfm{m'itwflflt/_wf[w'it LwmppntJp Jpw- Lt. bplflf!btzwlfwtt/_w~ 
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wqbpf! f[ppwnnLJ hL l!'Pt/. t;wunL'itwgwd- It_ qbpt:wunLLwgwd

Ufw'iipp'ithpp t;wJwp t 'upw'iip pwpJ.pw!J'itntJ b'it w~mpq fJ/Jt/_nL

flJnLUf! Lt. hppbJ'it qbpwg'itn,J b'it 'f!J.In'itntfJJnt'itf!, o-G.wnp t;wJl!l 

Ubq'iibpJw'ii wq Jmg'iibLftU umwgqnLJ t ~nU[ptn f[n'iiupumb'it_ 

gpw Lt. wnwp_wgnrz ~wwfmdwf[wt wqf pfr;_ fnLJblfn~fJJw'it 
..<:; h tn lt.w'iipn q' hpp bJL t; w Jlnb q ntJ t t; b tnlt.~ w l w pw tn l!' wq w ~ 

q_wt; w ttl pf[ w J'it nLfJ 1 n LU f! w 'lP u Uf fm w I[ PJ" Lf' bq'it b pp w'it p_w 111 nL

Jnl/_1 

_ l.wlt/_wd- U[w'iipp U[Wtnpwutnb[nL t;wJwp oqtnwqnpd-nLJ b'ii 

J11L'£Wl[_I1L['q znn1 bppbJ'iJ wqb[wg'ii8[nq JnLq, JI1L'[Ui[p znn lt. 

U[w'iipp'iihp1 &nnl! t[bp b'ii wd-nLJ wJnLf' ·cJblwf.tJwf.t t/_fr-G.wf[fr , 

bpf[wd-fywflflt/_wljcuf.t U/1'fLLIJI1t/. znnp flflt/_nLfJJnLf.tf! 300-fs Jpf.t;_h 

160-165°T fop_bgf.tb[nq L. Jf,f.tl.lt. SOOC tnwpwgH[nt/.1 

fil'pnL znnf ~wq_hpbf! Jwuwt!_p WbgbnLJ I; £11L~t/_nq f[wq_b

/tf.tw f.twm l' fr nLJ w I[ w f.t w qf, tf7 n fu b l n t[ zn nf u f[q_pf.tw f[w'ii f[ n'it _ 

upuwbf.tgpw'ii1 flpwf[[! pwpb[wqb[nL t;wJwp 1w[qwd- Uf"wf.tpp'ii 

. Jf zwpp '1hutphpnLJ wt[ blwg'iinLJ b'it hpf[1fJ'it !pnu.'/mpwfll!fl

t/_wf[wf.t f.twtnppnLJ, JpqiuJfr'ii f[wJ pnLpJnL'iipwJfr'ii tub'iigfw

'ii!J f' I 

1QU.'bflrtbrfl u.ru.stbr~ 

ITJm&pl'f•hl'p t}lftl_brF 9-~q_hpf wnw2wgndl! Ufw'iipp q_w'iiq.-

4_ wd-nLJ ( Uf pnUf pnf.twfJfll/_ wf[w'ii fuJ npJwf.t Ufpngb unLJ), npnq 

UfWJJwf.twqnpi/_wq t Llll..[!hpp UJflUJl_W9nLJf! 1 f.tnpJw[ Uff1119hu t1 

flwJ9 qwq_p zwtn J/;q pwbwf[{! U/flUI?_W9bnLJ t UfLUfJf'p tflpnLJ, 

npf! wnw'iiJ.'iiwU[hu qtnw'iiqwl/_np t qwq_bpp wpwq wnwp_ws

Jw'ii dwJw'iiwf[: ITJwf.tppf! f[wpnq t WJ'iipwf.t ntrlbq tflpt/.hl, np 

Uf w b(l p q_w 'it 'Ft/. w d-f f[w U[W f[gq wd- nLfJ J nt'ii l! fu wfu mqp lL f.tw 

Uf w m nt/_f 1 

ITJw'iipfr Jh2_ Jbd- pwftwf[nq qwq_p wt[blw9n'Jl! U[Wtnbwn 1; 
'fLUrtf.tnLJ IJ__lfW£P pwbwf[nt[ Jw'iJp Ull..[!hf'p lfi1JW9Jwf.t ( U[Wtft

f[bpwswf.tg), npf! flwtflw'ii[jnLJ t wJpntzl U[wLpp q_w'iiqt/_wd-f 

Jhl_l . 9-wq_fr. t:hmwqw LUfllUl_W9Jw'iJ d-wJw'iiwf[ wuhpf! _Jnmb

Lnul b'ii frpwp, 'iipw'iig Jfrllt. bqwd- ll(wtnhpf! pwpwf[nLJ b'ii Lt. 
'1-f'W J;bmuwf.tpnq WflLU£_LU'iJnLJ hf.t -G.brzph[' U UtiJUJ9l/_nLJ . t 
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G.brzpif:wJ fuJn{ol_wJ -U[wm_qhpt bpp wJ'I umw'lftwJnLJ fuJn

JinLJ[! qwf.Ig. lP wnf.Inuf,. UIJ[ zwpnLf.IwqqmJ I;; awf.Igp .j_wfJ

lflJJqLbpf! pf.If1wpdwq4._ nLJ b·fJ b. U[W1Ipft q_wf.Irp/_.LUJf! 'lwnf.ItfLJ t 
llJJ(NLfJ'fwdfL ( UJJ(NLfJlfp UfWtnqbp } t 

~wf.Ipft q_wf.Itp[wd-ft Jh p_ q.uiq_hpft ,w'J'fllfpuft nz unpJwl wti.w- . 

lwgnLJf! mbrzft t nLLhLnLJ qwpft, UIJUtnbrzfts tL , UfWLpfr Jh 'i. 
q.wqwnwp_wsLnrz pwqmbpftwLbp pLI[fthtnL ;;hmh.wftJ!nt/.t lJ.pwft_ 

9P9 wJhufrg ;;wC.wfu ;;wL'IfrUJ.n<J M.1 ftntfr {uJpf• pwq~nbpftw
ftbppt tpwftp nLUhUnLJ hu ftwpb. s n.<UffrftLhpfr mLup , UUfnpfthp 
zbL UJ/tlUf.UISbnLtl L. fuJnp~nJ bL f[w/JLwzwpwpp . . 

C12H220u-!-2H20-. C2H,(OH)+ CH:3 - COOJ-1 + 
f.w~"'n'lw · .'i!.m [' -. 1/"lPf'"' .Pougwju..,ppn.._ 

+ 2C3H60 3+2C0 2 + 2H2 
r,u.p'l.wflf'n'- U, Jju-- Jll'wJ{>., 

flfln'-

f'!Jw'{lppf.Ibpfr ;;wun<LwsJwL, w.fblfr nLz umw'lftwJnLJ bp
phJft Lqwm.j_nLJ- t AftpbgnLJ, npb wniii'iwf.InLJ t wf.Iwbpnp 

UUf n pw ft f p' 9 n<Uf frlt Lh pjt' J nLrz w {J{Jq w JfrL p wft mhp jtw 'bhpp 

pwqJwsnLJn.f_r "tpwftp fuJnpnLJ bf.t qw{JftwfJ{JnLfJ ( pw1Ift np 

WJ'f JwJwuwq Ufwf.Ipp Jhp_ ftwfJLwzwpwp lP Jf.InLJ ) . 

_ 2C3H60 3-. 2C0 2+2H2+C4 1-l 80 2 

fl..,p~w- U.J[>uu- ~I'"'" BnL~w ~ 
fJfJnL fJfJnL Jp'b fJfJni. · ., .. ., 

ltnfiupumblis~WJ~ wrwmGhre-: lJ.Ju wpwmLbpp l['wUft/_wJ 

bu llfw11pft q_wLlfqwJp l[nlnftq 1_ft-G.w~fo -;bmr 
fTJwufrpbhpf! Ufbu,p t nLLhLwfl <:wJwuhn, l;lwumfrq f[nfl-

ufoumhtaftw L. U[wLpjt mbuwlffr9 qwjut/_wJ uppnLfJJwL npnzwqfr 

wumft-bwfJ, IJ.JlfllfPUp qnuuftumhLaftw umwo1_nLJ I; UfWUpp 

qwL lf.f wJft ' tn pJ wl l[wllfwl[at/_ wc)nLfJJwh 'lhUfpnuf,w JufrL.pu' w JL 
JwJWUu.tq, hpp UUf/1U7UJf[nL9WJpb Jwqwf''ltf.wJ.pf! UJU;;pwJbzm 

zwJ/tn.j_ ,:;LUl(-h9wJ { 'i.f'nt/_ !J. flpw UllfftnWqnL9WJPfJ JwuftftliJ.thpp 
Jft'l.b.. uw~Jw1.t.fbt t npnzwllft qwiJ{ t 1J.w flqwm.j_ntJ l; iuJL 'lhU[

.pnLJ, hpp llfwpwl[wq_bpf.tb Jw;1rftl[p qwiJ{qwJ l; ftwtgfondfr 
wL.t:pwdbzm pwLwl[fo .t;£,;.,, 
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fTJ w {' UJ qw q_ h foL fr IJ/ rzr ,:; W_Ul l[ia{J JN ~LLh f'l! wL '11' UJ 'flil nLnd h L 

UfwLpfo q_~Lq..j_wJf ftw~wftsn<{J;JwL Y._pw b. _ ni'Pwf.I wt/_htfo 

fJ{JnL t wrzp, WJ~.pwft ftWUfWqsif.wJnL{JJnLfJf! Afn.pp tt bpb 

"'wLftpp u1wmpwtimnLJ bL pwpdp [I{Jt/_n<fiJnLb nLuhgnq qw

Pft9 • ~UfiU UfWLpft q_wf.Ig.1_wJft JzwftJwL Uff'"9bunLJ fJfl{nL

PJ nLL {! wC.mJ t ' "- f[w L9" n LJ" IJ{ w f' wft w q_ b ft1I IJ/ In I! It np au nLJ 
t ftwtsfonulft q_q.UJLP- Jwup, lJ.Jlf Ufmm-Awnn.j_ Ufwpwftwq_bft

L Win Lh {' ft qn l n" '1 1_fr£w I[ I! 1{1 nfut[nLJ t! t1f Ill up /t "u IJ{ fr UTW ftnLs
ubpp qwnun ~J bu Ufwlfwu "ft'ff'Ull.t1W9t/_wJ , Lpw/.,9 qwiJ{wfts

i[wJtnfJJnLUf! J/tn.ppw_umJ L u IJ{~fJppf! d.bnp t pbpn<J pbqnd.t 

h. Aftu.fntz qnuuftumhus{twt 
P.pqnLfiJwL ;;bmwg.w pwpdpwsJwu JwJwLwft wnwp_w-

awJ qwfJfJw{J-fJnL'iJ f[wpnrz ~ n.bwqgpi.LIJp Jbp_ . Jm£bl UfLUfJpp 

uU[pmwf[n<sHpfr ;;bm, · wnwp_woflhtn{ put/_n'l ftn1Iuf1Umbkgpw 
n<Ubgn.rz qpf[Lwftft wrzhp t . 

lJw{Jf.IwfJfJt/_p UJWftWUf! WfliJ/f. I; phpnLJ UUffU7Wl[nL9WJf1U 
f.IJnL{Jh-pp l_WtPUJq_wug nLdbtz nLI1l_I1LJ U umwsqntJ t nhmpf.Iw. 

Jftf.I , unuLJ.wJpL q_wf.Igtf_wJt f!Jw'upp l[nLuftumhilsfow~ft nhmjt

bwJLmfJJnLbf! nufbqwtmJ t Lpw .pflz Jn_ulwlft LftuhLn< '1-hUf 
.pmJt !JnL'l.UilfL'IH11hp[! 1 q.m'f!~hln.f ullfftm'wf[ntawJftL qwLq.

{wJfz ' J.ht 1 npni zwA/tnif. . /Uu:fuutnLJ bu ~W'Uf.Wfts.f_wc)nLflJnLt{!l 

UfwLpfru mwlnt/. Lwtf.w ifi1LJL qnuuftumh'ilafrw t 
f!JwLpp {wumuwaJwL JwJwLwq UfwLpft l{lfupnLL q_uiLq- . 

1_wJft Jhp_ q.wq_wqnJwgJwu Ufw;;fru ftwpnq ~ mb~ft nt_ubLwi 

frupuw-G.hq~nLJ ; ~w'iifr np wftp_wmqn'l lfw'lhf'l! qntmwqt/__htnt/_ k 

nJJLwumftl[ funt.pLq.nmfr · ;;-UJu'lfrulhlntf, G.b'l_.pnLJ · bL WJbt 
tfui.pp f[wp;,rz { ;;wuf.tbl Jfouzb. Ufw'upft Jwqbphul!, bpp f.I£'-w 

Jfr~n.j_ L!Jwupfr qwuq..j_w'ctfo Jb'l t pLftuntJ o'll!r Jfrftpn!foLnpwf.It 
fTJwLpfo .LhpunLJ f[wpn'l_ t ~wJurL.fbl pnppnli h. uf[ul[jt U[wLpft 
'I_WUt}'[wJp bbfuntJt bpb bWn pwg t JUnLJ, · umwg.j_ntJ t 
pw9 JunnnJ.1 bwpp Jwqbpbufta l{lwlfhtftu' fJhppftfl funnn z.t 

· ITJwfipp . ~wunLLwaJwu UfpnghunLJ UU[pmwqnLsUbpp llfhiJ{

urnLwgt/_nLJ bL, wLLnLJhtfo t/_frb.wf[fta LntJhtfr t/_frG.wftfo wLauh- -

1nt/_, nwwft UUfpurwf[nL9U1JpU bJn<{Jhpfr .t:hm qwiJ{qwJ 'lf'P piu

flwl[f! J/rlf/ut/_nLJ tt .J?pfr Jfr Jwup wft'lwm.f_n<J I; UUfpmwqnL

BWJpL qwuq..j_wJJr!Jt tpw Jb'l Jwuwup LnLJ</_mJ bft uulfrmw. 
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qntswJfoL Ujntflhpfo mpn<:JwL wpruntLpLbpf!t f!J,PL[If Jby_ y_pft .· 

pwp<lp UfW['n<Uw~nt{JjwL · 'fbUfpnd ~wpn'l { '(Jb'lfo ntLb'Lwl 

U[wLpp fuJnpp <:wL''nJ, foLz.UfpupL Lf[wmtf_ht { pwpn<f[ U[W

LppUbpp tfhy_ LpwL9 qbp':wuntLuisJwu JwJw'hw~, 

~wtfp 1. fmmp wrwmf.br: . U.j'f wp:umLbpf! unt/_npwpwp 

. wnwy_wLntJ bL utw'LppLhpp ~wun,LwsJwL "IP"9hup LnpJwl 

f!LfJwspp fuwfumJ.wu ~bmuwLpnt/_: lJ.J'fUfpuf, wpwmLbpf! f[w-

P"'l bL UfwLppL pnfuwLstf_bl _ ~wfJfos: · . . . 

'1-wne 4 w J l! Uf wL fop.Lb pp J by_ ~ w P"'l { ,4 w Jm Lt/_ b1 u w ne ' 
Lf[nt'l.LbpntJ Lpw <:wuntLwsJwL wrt~y_pL 2{'y_wLntJ: U.pwmft 

t:wjmLi/.bll! pwswmpt/_ntJ { U[wLpp Jbp_ FfWil[! ':wJ ntLbsn'l 

Jfo zwpp UfbUfmnLLbpp wnwy_w9n,'Jnt/_: U.J'1 UfhUfmn·LLbpf! 

t:wuntLwsJwL JwJwuwf[ uUfpmwqntsLhpp mpn<:JwL Jfoy_wLq

JWL Wf''fjnLLpLbp h'u, npU[pupft z.f[wL t:wuntL U[wLppLbpntJ: 

fruq bflb t:wun,LwsJw'u JwJwLwq U[hulmnLLbpfr wnwrw-

. sntJ[! 'IWL'fw'lntJ 1;, WU[W U[WLpp Jby_ 'fwnLnt{JjntL t Je

LntJt 

. b(Jb ftwfJfr Jbp_ eLI[Ln,J h{l Jfr zwpp pw~mhpfrwLbp (Jw

Jn~nqhp u WJLL), npn'bp wuy_wmn<J hu wqmfrt[ fPbpJhLm. 

tf.bl'lfrLu wnwp_ _{ . pbpntJ uU[frmwqntsLbpfr U[hutmnLwsntJ u 

'fLUfl£! Ljnt{Jh[I/t wrzwp_w snLJ t bpp WJ'1Ufi1Ufr UfbU[U1 nLwsntJ l! 

mbrzfr { ~tLhLmJ· tqwupfr .t:wunt'uwsJwu t/_hnfrh ll'lwLntJ, 

wUfw uLLffrmwqntsLbpfr mpn':Jw'b '1wne LJnt{Jhpf! z.bL ':wu

Sf!UntJ WJL d.Uhpfr wLsLhl li '1wnLnt{JjntLf! Jtn,.J { Ll(wLpft 

Jby_t 

U.JnLfrwqfr <:wJl! t:wu'lbu I; q.wlfru liU[pmwqniswJftL Ujnt

(Jbpfr wJfrLwqpf[Jwu JwJwLw~: f!JwLl'fr9 wJnufrwqfr whp_w

mn<Jf! ~qut[ntJ { tup'fhu t;wuntLwsJwu u~qpntJ Lpw Jhp_ 

qmutf.n'l JpqpnfPLnpwJft wq'lhsn<fJJwJp: U.JnLfrwq{! z.fr wq

'1"'J UfwLpfr 4wJfr t[pw, pwJs hflh UfwLpfr qwuqqwr)fr PeP-

. t/_nLf/JnLLf! pwpd.p {, wU(W wJnLpll!~f! qrnfuw'l'I'"J { fi{Jt[fr 

t:hm u U[wLpfr qwLqt/_wJp fJfJqnttJjntL[! ftlLntJ I;. 

CH3-CH(OH)-COOH+NH3 -+ CH3-CH(OH)~COONH4 
""'flj.wfJfJn lfwfJj.wfJfJ•fl! utJn'b~wft.utlp'b "''l 
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. fJJw'ilpp qwLqt/_wJ'p fi{Ji/_nt{JJw'b iifwl(wlihsmJe, ~wmlfwtitbu 
U[w'bpfo Jwlfb['bufoL, t:w'bqbsLn,J { ~frJp wnwp_ws'bn'l pwft

~nhppwLhpp pwqJwoJwuf!, npnL9 wqq.b9n,p1wL mwft . w&nul 

_I; wJnLpwftp pw&wftl! U[WLpfr Jby_ u <:w1 wLt/_n~J I; !JJJ(IL[rwqp 
~nmt 

(pwpntft U[wLfop'bhpntJ wJnLfowftl! lfLwut[mJ 1; U[wLpp . 

Jw~hpbuf:L wnwy_wsnrz. UfwLpfo L"l'd.fr ftn'LJfr~: U.Jnufrwqfr 

qqwlfr f[ntmwftJwL '1bUJpntJ~'Ufw'bpfr Jby_ ~wjmLt/_ntJ { o&wap 

~wJ, pwufr np UfwLfrpubpp JwqbphufrL 1mrzft Jp Jwue pnp

~uiufr wq'fbsn<fJJwL Ufwft &hrzptf_n,J 1;· J"''lwf/flmuhp/t, npnup 
urJnLfrw~p .t:bm wnwyws'bntJ bL w'lbp. 

R-COOH + NH3 .,...R-COONH4 
zi"'l'"l"'PPnL . zi"'l'"l"'PPI/P ..,Jn-_ 

1.~."'ft.wlp'i. "''l 

O'G.wnfr <:wJl! u ~nme Lftwmc[ntJ I; qhp4wun,Lwowh U[W·· 
. Lpp'hbpn,J: . . . 

'ubfuwb U 'G.wpU[p ~wJ~pf! ~WjtnLt/_ntJ bu ubfuntJw_Jftfi 

Ufl'"9huLhpfr ~hmb.wupnt[, npnug et{JwuntJ bL .UfUJL/tpLhpft ' 

;f'6t ~hfun.ulwJfrll #ftJpn!/JLri['wJft (~Lwl;pnp tlu) 'l,wpqwoJwu 

'1bU[.[!Iitdt lipw ~wJwp· UU[UJUmwt[np_ u1w1Jw,LU'bp bu 4wu-lffr

liwhn<J UfwLpfr qwuqqwr)fr swr)p {JfJt/_ntfJJntUf!t ubfuwr) 4nmf 

wawy_wLnuf I; MJ pwy_pwr)LJt, frL'Inlfr, · !/Jbunlfr u w Jl J frw
sntfJJntLLbp.fr wLt_wmJwu 4hmlcwLpnq: 

.ilwpUfwt:wJl! JwuwJp UfwJJwuwt/_npt/_mJ I; J"''lP opufr. 
'lw-!JntJnt/_ u wJfruw{J{Jntubpfr · wnwp_wsntJ nq: 

. lfhlJ.hp lQrwmlihr: U.J'1 wpwmLhpi! wrzwp_wLntJ bL Uftlihpfr 

nz &ftlw Ufw'>Jwh u fuu!,UJpfr 'fhU[pnu!t lushpntJ b'lwr) pwpd.p 

fu_nflwt/_ntflJntup, funuwt/_ 'fwpwftwzwf'Pbf'f!, UfLPUf'p Cflfupq. 

Lhpfo- ".l JwJwhwftfoL znrnJp Lhfo:rn,JwJfrL Jfrltpn!f>LnpwJfr Lbp. 

'l"l'r)n,p,wu ~bwu~Lpnt[ LUfwumntJ hL lfb'luft flh{Juwqfr 
tpflh[ntLt 

_lunuwt[wuwlfru . lfh'lufr Jwqhpbue ntrzJ_ntJ 1; u UfLPJJwLLbp · 

bL umb'lr)-tf_ntJ U[wLpfr l"l'd." u LbfuntJL"!JfrL pwqmbpfrwubpfo 

'l,LIIpqwsJ wh ~wJ wp, npnu,P pw JPw 1ntJ . hu qw{J p UUf frtn,.;. 

'tiasp: f!Jwupfo f[hrzuft Pftl pflhln' 4hmuwhpnt[ wnwtwLntJ bL 

3()5. 



LbjunLJtwJfo'u tfonuHthpt /lJ?- wpu.11nh nLLbLinJ t /JnLJL l_UfW'

pw!pp'uwot/_wt) qhqknq qiu'upp'uhpe b. fJnLJL• ll..lfPt}n<'u qhqknt/_ 

Llf wp w!J>p'uw 91. wJ qw'u pptb Pe' 

fflw~bLfiU; futirtJwqntfJJwb b. oqw,tfonfuJwl'u nhrlf.Je fuwfumh

lfu qw'up/r qhqL/r qpw G.w~bp b'u wnwt.wbntJ: flwp&p t.hp

Jwu,_mpG.w'u nLfJb9n'l 1_np zpbntfJJn<binJ (~wmqwqhu t/_n[CIJUit 

b. lwmqfo.wqw'u qw'up,pthpf! qw~hlfou) qhqLf! &wpntJ t, ~w'u/r 
np JwqhpkntfJlliJfb zhpmf! WpWCf l_nputbnLJ /;t ziwphpf! WllUI

f.WbntJ bt 'uwk Jfot.whspq .pwJfo'u.hp/r qbq.pntJ: tPzntpw'uJw'u 

q_tu'uq.qwtlnq qw'ufoptbpfo jJn<Jl qhqkl! l[u.ipnq I; wJpnqt.nt/_/rh 

&w.p&.phu 

'ffl /rhq qw 'ufrptbpp n1_ &frJ.m fu'uiuJ .pfo qhq[!ntJ qw~ h[nt 

qpnshuntJ qhqL.fr qpw wnwt.whnLJ I; qhqb. , npf! 'Aw.pbpfr Jfr

t.ntf. l[wpnrz I; fhutfrwhsht qw'upft q_w'uq.qwJfo Jht. b. wnwt. ph 

ph[ qw'up/r tfrlwsn<Jt 

U.Jh'uwqmw'uq.wl/_npe lblwtJw'u pnppnu'u I; ( Oospora). 
· IJ.pwmp ~WJmbt/_htnL wnwr.foh umwqftw'u ~wq/rt/_ , 'uqwmbtft 

/Jwqzw-uqfrmwq pt}hpft wnw.r.wsntJ'u 1; , npnb.p [WJbwbntJ. b. 

funpwbntJ . h'u btfJwqhqLwjpb ;_bpmnt_J,_ U.Jq pnppnuft pwp&p 

uhpJ'uu.ilfwtn<fJJwb qbq.pn tJ qw'upf• qhtj_Lf! qwpnq I; t/rnqfr'u 

. j!WJ.[!WJt/.ht, frul[ - qwbp{r npwqp qq.w[{rnpbL qwmwbwl' •· 

!}h1_w'uJw'u pnppnup qwpnq I; qfJw_uhl P"L"f' mbuwqp qwLfrp

fJ'bp{rht 

lrlsfr oqfr n1_ pwqwpwp ~iupwphpwqw'u funbwt/_nLfJJwb 

(80 % -f.s 9wt}p) b. pwpA.p t.hpJwump&w'up (8°C-/rs pwp&p) 

qhq.pntJ wnwt.wbntJ I; ~wum qbqk ~wmqwqhu l_LifWJ1W!/>p

Lws1_wJ . qwLfrphbpfo' z1.hJ9Wf'W~wL, "-"lCfJWb, [Wm~Juu~wL 

. qw'ufopbhpp Jnm t 

bfJh qw'upp qhqkfr Jw~hphuft'u bpl[wfJJw fun'uwq ~Uwfl:.. 

• thpnq p.hmn'uh wnwumwqf'9 qwJ qwpwqwzwpphpft Jhmwrz

JW qwflq.'uwi[Hpfrs h pwpA.wqfJ/ipfrs pLqLnd hfJ ftwfJfrtbbp, 

wqw qw'Lp{r qhqhft qpw ~wJm'uqntJ bt uL. pt}bp, npnflp 

fJwtfrwLsntJ hfJ qwLp/r q_wLq.qwt}fr Jht.t 

lJbqhpfJ JnLq. zwq.w'uwqwq.ntJL pJbp ~wJmbt/_nLJ bL fJb_ 

/untJflw1pfJ Jftltpn_!f>tnpwJfr qwpq.w9JwfJ rlwJwflu.iqt ?pwfls 
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wniut.wsniJ(! fiwbfuhfnL ~UJJLUp 1 4h'[Uf! JzwqnLJ b~ UJUJj! u!-
pnq t · 

lltwm~hrp wrwuiGhr: fflwflp{r [Wt/_ qwfln&wqnp qwm~hpf! 
unqnpwpwp ql[ w jnLJ I; qwbp{r [Wt/_ npwqp JwujtfJ

1 

ff/wmqbpfr pwswlfwJntfJJntfl I; &l[wmqnLJ (l[nLJp UJWbpp} 

qwfJflwfJfJt/_wJfr'u pwl[mbpfrw'uhpfr fJn<JL qwpq.wsJwfJ qhqpntJt, 

IJ.pwml! ~wJmLt/_nLJ I; w'Lpwqwpwp .pw'uwl[p pwl[mhpfowl Jw

qwpq Jmsflhtf.u qwJ ~wuntfiwsJwL swt}p t.hpJwuUJjt'AwfJp 
qhq.pntJ t 

zihqpwqnp ''lwmqhp wtr.wt.'wflntJ I; wJb pwbft ~bmhwb/}nq, 
np tfrw1'"d{ qnbupumhtsfiwJnq qw'uftpf! ~wun<'uwsJwft pw(IAp 

p_hpJ~Jtumft&wftntJ biJmmJ 1; : U.pwme qhpiusflhtnt ~wJwp 
qwflpp qpw umhqd-ntJ bb wtfntp l;lw~mp/1 l[bqL_ lt UJW~ntJ 
npnzwqfr p_bpJwumfr&wbntJ 1 · 

8wLs~1_np ''lwmqhpf! ( Jw&r w1_pbpp Jht)- pwftwqmfJJia'u) 

utnwp_wbntJ I; wrzfo.pwJJt fJ snw [pqp juJpfr pwqmhpfrwbbpjt 

pnuzL qwpq.wstfw'u qhq.pntJt IJ.t/_htft ~w&wfu 'uw . ~w'uqft li(fnJ 
I; J"L'lUJ'l.ntpq l_LifWUmhppq_wst/_wJ qwfJf9 umwst/_wt} LlfWft/rp- . 
'Lbp" J£1, · . 

. /Jqntbq.w&Jwft, qmpwmqu;J qwmqhpp· wn,;_p_ I; q.wlfru Jn<~ 
qwfJfJtfwJftL pwqmh(tftwhhpft qwpqwsJwft ~hmL.wft.p,q_ wnw.

f.WswJ n ~rfhrz CfW'I_WqnJW9ntJp9 t 

U. J w b h 'l h L · lt . ~ w p J w p wL .p 'u fi f' · </tnp&w'unfJhhp, 

tfrwJmh zmwm/rt/_ t/rnp&w'unfJ'uhpp ~wJwp, 3 f.f'WJpfl pwrz'uft.p

'Lhp , 0 ,5, 10 lt 1 tft-whs Llffl..lfhmLhp 0,1 tft pwrlw'un ~J'uh
pnt[, t/_wjp~bhwt.wtfr . ~wJ t/_wjpqh'uwu[wp n<'hhsnq JwJw
gnLJB' 

fl. h lJJ q UJ "t/_ b b p . zpqwflw!pbpJbflmp 0,5% -wfJ~9 [~L-
. tJntJfJ' '1Lfr9bpft'ufr 50 % -wLn9 f.f'WJ/r'iJ 'tnttln·<JfJntJ, wl'twtnL 

0,1 G ln Lt}n<JfJ , fJfJqp 0 ,1 G l"<tlntJfJ, qwl9frntJp /}f"PP?f 
· 10%-wflns lnLJnLJP' 
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hI' n zJ w t J h fl n '1- J. ~ w L ~hmkJwlL tt bf'hp ,Pnp. 

A.whnfJLhf'p Jht_LOhnul_ hh 10-wf[UJL dt ~wfJ: 
U'w~wrqdwG ml.n'lntpjnt&f ~wfuqw~ thrtiwumpfiw&h: 

tPnl'AwLn{J\h/i['p Jbp [!Jpwtl- ~w{Jf! mwpUI!JhntJ bh JftLtk 20, 

35 b. 50°C b. _mb'lwtf.npntJ ff'UIJph pw'lLftpfo Jhpt UJ'ilnt<:hmft 

·~wfJft Jhp wl'wCf tsLntJ bfJ 0,5-w~w'il tft 21''1-w'ilw!phpJh'ilurfo 

Lnttl-~LJfJ, fuwnJ'ilntJ, . 'ilzntJ clunlwuw~l! 4_UJJ{'~h1Jwlwtf1mll 
BnL{'W[!IJJ'illJnLp pnU(hu Jh~ ~bmftntJ ht 4wfJp ,Pn,Pnfum:fJJwh/!1 

'lopw ~wJwp WUfwftJw d.n'ln·q qh.pshntJ hfJ I!Pl ~w{J b. WJL 

pwf'ApwshmJ tf1nl'd.w1~nfl~ U(winnt[i -

l!wflfo JUJ~UiplfJw'iJ u~foqpf! uw-\Jw1tmJ . b'il UIU(W~nL qpw 

· Jw'il'l' ,PwflfotLhpp ~WJurhtf.htnt/.: l!wflp Jw~wl''l-Jwfl JwJw-

1tw~l! hzntJ hL t/.wJp~hhwtwtf1 . ftwJ tf.wJl'~hhwu[w.p nt1tb-
9"'l JwJwsnLJ!Jnq: '-lw{Jfr thl'Jwuurfo-&w'ilf! lfonfuhtn4_, ftwf1htfo t 
qt)bl ~w{Jfo phf'JUJumfoG.w'ilfrs Jw4wpiJJw'iJ JwJw'ilw~fo ~UJfu

t[wtl-n~fJJwfl ~nptuqfotl-i!t 
lJ'w~wrqtfw{i Jwtfwf.w~p. nrnznuff qwfu't\_mb' flpal:iltpJDt&pg: 

3 ·tf1npd.w'ilnfl'ilh[1nLJ qm''bqn'l ~wfJI! urwpwsLntJ hL JfrhtiL 35°Ct 

Unwppfl ,Pnpd.wfln{Jpfl wtf.hLw!J'ilmJ hfl 0 ,3 tit 0,1 G wlJcwtnL 

tntJ.n•JfJ, hl'4l'"l''1 . pn{'d.wfln{JJ.L' 0,3 tit ~wfl lc hl'l'nl'qfoh' 
0,3 dt 0,1 G ppqfo tntJ.ntJ{h t/Jn,f'd.w1Jn{J'ilhl'f! '1-bnLJ b'il 35°C 

· -fo p.hf'Jn•fiJnL'il nt Lh!Jn'lP.f'WJfr'il pw'l'ilfrpp Jhp_t 8nLpwpw1Jurii. ;. 

l'P Jhp_ wpwq ts'ilntJ 0,5-wftw'il Ot lPIJw'ilw!phpJhhinfo L"L

t)mJfJ, fuwn'iln.tJ, 'ilzq•J .JwJw'ilwftl!- It JnLflllpwLunLp pnUfh& 

Jh~ ~hurltnd ftwflf qp-&w4fo'il h npnzntJ Jwftwl''lJw'iJ Jw,JI.u _ 

11wq[!t '-lwpfo Jhp_ wtf.htws4_wJ. wLftlJitnt It {J{Jqfo pwuwftl! ftw

ph[p t ,Pnfuhl' 
. ' tTw~w~qtiwG. dwtiwliwqp nrnznttif qwfut\_w~ firw tiht

lJ.wtgpnttip W'lhrp- UJWrntGwqntpjntGpg: 3 tf1nl'Awl'il:nfJ/r Jb.p 

'luruqnq f[wfJI! mw.pwshnul hU _Jfoulft 35°C: bpftf'"l''1 t/Jnp.Aw-_ 

tn{Jfo'il w.t/.htwsfmtJ h'il ftwl9frnulfr .PL"l'P'1P 10%-w'ilns 0,1 ti1 
tnu}ntJfJ It hppnprt t/JnJ!.lw'ilnflfo Jbp_' 0,_2 lft: IJ.nwpfr'il ,Pnp.lw~ 
_bnfJp11 CaCb-fo lnu}n•JP thL w4_htw!J'ilntJt tPnp.lwfJ;,pLbpj 

IJbnLJ h1J p_pwJp'u pw'l1Jfo.pp Jh2 35°C·nLJt U.JLnt-:brnlt ~wfJpL 

wpUJlf w4_6tws'bntJ h'il 0,5-wftw'il tit ll''1wtw!phpJb'ilurfo tnt

tl-nLJfJ, fuwn'ilntJ, LzntJ JwJwLwftl! L. UJJb'b pntqb uurntq.mJ 
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ftwflfo qfoG.wftf! b. np'!zntJ Jwftwp'1Jw'u JwJ~;U'bwllf!t 'iwfJJilt 

w4_htws4_wtl- ftwtsfon•Jfr lll"Pfr'1P tn•tl-mJflp pwhwftl! ,PnfuqtnJl; 
"l Jbtl- uw-\JwfJLhpm.Jt 

luJnrtiw& Gtimz: lvJnpJwfJ 'bJn•zfo p1Jn•JPP9 qUJfu4_wa *w

flt! uurnpwpUJclw'ilntJ b'il hl'h.f!.'1Wufr. 

I qwu-;-ftwfll! iwt/.h t, Jwftwpqqwtl-pf! -\wJtu)_Wtf t, 2/r

Antft b. q.wq.fr U('lUft.Wft1ihp J.hh w'il2~mi{_lnJ, J,.;ftwpiJtf.wJ-pj, 

Jht f/ntJLWU7(1htft /iu w'u,Lzwu zhpurfofbhp, it npf! lP Jwl[wpq

t/_nul 12 d e'ilf1wspnLi1t 

II qwu-,l[wfll! pwt[ wpw_p t. Jwl[wp'1t/. wJRt nr UJr zfoG.n(ltnq 

[!J4_Wt)- zbf1utDp, npp!J ftwph[p }; UfWLnf'LUUU7hf UfWbppflbp lft

'Antf[p wfJS'_wmntJnt[. Jwftwp'14_wtl-.pp Jhp_ {JnLJ[WU7f'htft h'iJ q.UJ-
qp wnw'b.lft'b Uf'lUfS'.wftthpt . -

III qwu-ftwfJI! qwur t: Y'wftwp'ltf.wtl-pf! 'ilbpfJw,Pw'ilstf.w,) 

· t 'lwizfr Uf'lUfP.LUftUhpm/., nLilJ.hl t ftwJ I[UJq_Jt[wJ f funznr ,Pw

Pfrt'ilhrfts, lturpint[wtt t, Lftwmt[n.J t zfrG.nt~p 'lCfwlfr w'ilt~-
mn·LJI ~-' 

U. .J w 1J h q b u b. u w.p .p b pt 25-30 U't urwpnqn.fiJ'u& 

uurbpfttft'lwo4_ wtl- ( JpfiJ.iL I60-180°C LwfuwUfhu miupws4:_wt)) 

,P.np.lwunfJ'bbl'' Jhurw'lJW [1wuwfihpn4_ (ftwJ ·p~JpwltJw fui!

!Jtu'il'ilbpnq), ~UJurnL~ p_piUJpfl pwtzilfo.p' ,PnpJ.w'ilnf/Lbpfr -\wJwp 

· ~wJ fJbpJnumwin, 2.bpJwlwP (JpfJJ.k 1000C): 

fl I' n z J w L J b f1 n '1: ft ft w L t;bmiLJwlfJ t' t/JnpAwfmfJ

uhpfo Jbt L9hraJ hL t;bmwrznmqnq ftuifll! ,PnpAwhnfJp t[hpfrh 

liqpp!J 1 uti Lhp.pb, t)wJ~nLJ Jhmw'lJW filwuw~n./. ~wJ 'pwJ

pwftJw fus',i,'ilnq b. qLntJ f.f'WJpL pwqufopfo Jbp_, ll'p S'.hpJwa

rnpG.wL/! UfUit;U(wLhtn4_ 38-400C-ntJ, U4_htf. ~wpJwp t urw- · 

· JPh pw'lufopp ,PnfuwpbfJ oq.mqbl {JbpJnumwmps1 

12 . d Juwl"'9 -\burn if~np.lw'ilnflthpf! ~ w'ilntJ h'il pwq'ilfr.p{t!J 

b. q{tmntJ: f!uq npntJ lwtf. uJntzUbp[! qhn.ILu [pflntJ b'il -:h

·'ln•ft ftuiJ Lpw'il9 Jh2. 'ilftwurt/_ni..J H Jft,;Jh . JwftwpqJwh 

w_nwzfo'b iizwL'ilhl'a' '-lwpa Ufftmw'ilft_lfr <:wJw.pqntJ, bpp Lpw 
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ll£' 
-1uT IJ1fmJ6 1'l1J'1Gq1b f1u1Jm-()/oO!i lp 001) flt1Uf1Ul 1Jqfm1 

-1J'1611b Gu1Jm-%ZO'O 1w'1'1l'J'IrfimiJmbJl •]r 1m IJ m '1 .y 
t6f1UGmpmp ]rui!mlnmiJ'IIJJFm]r' pm'J fm7m'1'11JJFm]r '('JoOOl 

~7'11!') 1tm7mpJ'16 'ff11J1md IJ1FmJ6 •Jq1Jmqln11n Guljm-lp 

1 7J 01 •J'1'1flu1JmVJuf ·J '1 if J m n 7J '1 91 'IIJ m !' '{/ 

tilflm'J 11n1'!' 11 ~IUJmpm!>' IJ'I 1'1·mm11n 

Jmpm!>' 1JmFfl1ufJubmJIJmln fJmpbJm'Jmp '11Fm1JmbJl wn(J 

· tp1U]rbJm'Jmp 

q7 'l1]ruJu1urJ pm'J 11q]rm lnu.I Ofr ~ !''u]rbJm'Jmp -[[[ 

~rui!GmfliJillnu.J or-91 ~-!''u]rbJm'Jmp -II 
' •lnu.I !il 7J71J1P ~ J''u]rbdm'Jmp -'[ 

. 1 In 1 U1 ifqJ '1 '! '1 J''U IJmpm d mJ u U1 n i1 fl m" '81 tj1U r fllub mJm ljm !' 

-bJm'Jmp fm]rn/mlj :lmplJ '.JffiJIU.Im~mp lJ~lmlJmu.Il ~amtt 
•IJ1GIJm1.ftmfl 1'!11 

j ilm'lln t71J1uy.1l. fm]rmm61J'(J tif(>m]rbJmiJmp d1upm ljmf''191J 

-mlnmiJ'IY. V!]nmpm!>' 1Jfmpmb'1m1J' mm '1. J'1uif8mf1tjillnuJ oe 
1]rbdm1Jmp ~ ifmqln ilf1m1J 1Jmdu]r.m1 •lmpJu'l, t( ge 'IJ'1) p1UUI 

-1-b .'1 81if1'11md IJ'I J''Uijm!>' ilJ'1'1flurfmvJu,ft um'l!>' p 61 

' tp1u-'Jo0f 

-ge Jqp (1mmmnupJqf1 pmiJ) · '/if'/IJLmd '11FmJ6 !''uljb 

p 6/ '1 ]rutjmGn/ qiJmdpmd pmiJ ]ruiJninmfl mTLmm'lJ' '!/1 p1u1J 

.-fmf ilfluljmfJu(/1 'J''UIJVmn/ '1 flF1Uf1U1 '/m'1'1J'Jqrf;;.,tjmbJl lp 
IJmiJm-1·'1 tfmiJ lp 06 mup IJ'I P'u'161 6qp 1J'1'1f1u'1mvJuf fmr 

-Bm'b'/1'/J'Imfl t~ tj1mf7Jm'l!>' ljm IJ 1 v u d '1 !' '1m!' l u J U 
r( p1uJ6 lp 001 

(>m]rGmifmm 'JoOEl '17'111' IJ'I J'1Uf1U7 ilbJmiJmp '1'/FmtjmbJl '/if 

-umy.m]r h !i'O) f1F1Uf1U1 '/m'1'1!'J'Irfim1JmvJl ·]r 1m IJ m q .y 
tmqln'/ln GuiJm-lp l 7J Jmpm:;,. 1l1uplj ljmpJup 

-iln/ Ju-71J1 ''1'1 1Jijf1Uij i1 J '1 if J m n 7J UIJ 91 q '1m p '{/ 
rJmpm!>' 1JmFf11ufJubmJ 

-ljmln ~7 '/tjmm'/ln ilf1ri71J •Jqp '/lnq~ ~ p1u~ul 'fU7Jf 1fm]rbtjmb 

1Jm!''lm11flmf '~ IJmpljmbiJ1Uinn ilif(>m]rbJ.miJmp-lmd 1 

. t~ '/1mlJ!jm81Jm JmJ''!':t 

1jmFf11ufJubmJijmln ilf1miJ 'i Ju~H11n iliJ1uy.1l ''l'/IJmwm:;,. '/flurr 

-.mvJuf -~ !''umnlj '~ IJ1uJ_n/f 1Tm •J1upm qf1 7u ilif{'m]rbJmiJmp 

·p,upbJmiJmp j mm]r puU11J·'l!'J'lrfim'1mvJl ilefm? lmd-z: · 

Oi£ 
'~~ ql!jfm~tnmq d1J1uf£1,u4'lmm41n '/flm? Jmpm:r. 

tJmtf11ufJubmJijmlir ·~ fm]rwJmiJ iliffm]rbJmiJmp-lmd e 
• t~ JmJm]rmrl ilf1m1J '( J'1U'jmJ 

-vJmrJ 17 7JJq]r '/lnqb) ~7 fm7mu GT mrl '~ fm ]rmJmiJ '( 01 

7J7'l1!') ]ruJqif7m 11Jmbq ·~ IJ1ufmf ild'fm]rbdm'Jmp-lmrl r 

:p~uillnq!. ~t~u.r!l 

!I"'I''Iupnlm~mlnlt ildhu:Jd ~dq!]•1qn•~I.Him~mJJ 'Rf. ·11'1. 

. •Jmpm!>' ~mFfl 

-1ufJub mJijmln j 1'lmm'/ln '!1ru11 ilf1miJ 'J'1U ]rbv 47 '~ lf18 

-ljmfmfi i11J1Uy.'/l ''/Jqift'm Gtjmvm '~ IJmiJmbvmum n'/l'lfml 

-ul ']runqdqiJmp efJm:, 'i lmpJn'l iliffm]rbJmiJmp-lmrl !f 

'ljfmvmpm!>' 1!''1mn'/n tJmFlmrlbiJ'f:r '!!f p1umm!>'m'1b '/l1u!''1 

ljmpJupn/-mljmbJl mnil ilf1m1J :llUJl'.J '.JffiJl.IUJlnJ-m'JinU.I~ 
I 'J1 n m J' , ljmf fl1uf miJv m "J '1 ljm1 Jqm" mJ '11 f ffl'jJ'.1U n/ !j 'j 1J 

1u'!Gm'lumln'lln 6'11' 1£1miJ 'l!f p1ufm1J]r ilp1umm61jm '/1J1uy.'/l 7J 

· '/Jq'bmb •illqf'jwlm!>' '/J'IfJifpm]rbJmiJmp fmznu pmiJ tJmJ'Ijml'/fl 

-m(/1 tmu!>' 1u pm!>' 'l4fm]r£1e/ J,uif'l'!' 'lmiJ'IJ7Ub '/rpu 'p1uwm6 

-ljm {l J9bmb '1 1J1uy.'/l ilJu 'iln9m '/lqp v9nmpm!>' mlj'lfJ~U 
~ ilmqln ilil(>m]rbJm'Jmp mlnm 'rlpml£17u8qbbm 'JmpBmbJ,;,b 

'/ J qfJ,m tf J '{ m lJmrl TJ'/i m ]rf1flm 'JU m lJ 6 '1 !' 1£1 mlJ J'lU 'l'l fJ1U j '/1q m 

ilrubJmiJmp q£1q t'/]rbJmiJmp ~ ilmqln ilflmiJ !''uifGm£11jil 1?m'1 

-mpmp M'(J rumq!>' p 61 '1'1 p1uJmmmiJ ilp1Um1b bJuJIJJq 

tp1u?v1u '/if(>m]rbJmiJmp j11Uij!Jij'U ~ '/1qm G'/bmb fmGml 

-mvm 7J iffm]rbJmiJmp ·~ f"UffJmlm!>' umq!r p 61 p1uJqljlluplj 



'i!ntsfJnUJ lnu}nu! Mi. I q lP'I-wLwsfo'b JwqwpiJ.t r;p'J-wLw!php~ 
Jb'iJ':'fo uurwgt/_wh 1% -w'bng L"'ff"'JfJfos UfWurp~uurntJ b'b 

0,02%-wLng [nl.bntJfJ y_pnt/_ 50 wLgwJ. 'bnu['wgLblmlJt r;f''J-W-

flw!J>b£1Jh'b1Irfo 1% -w'bng -'1LP9bpJ."flwJfr'il [nLhmjfJI! IJwf'hLk { 

u1w-\bl Jm{J IIID'l_n<u, -WJIJ. IJ.DU[[!ntu hpw wqmftt/_n<fJJn:hf! 

wJut/_w f!bfJwgpn<J 1Jr ,Pnfut/_ntJt 

n {' " _l J UJ b J b fJ n 'I-"~ Ul ~ -\bmftswt'b' tl rf>npA.w'bnfJntJ 

b'l_wh 10 dl qwfJI! 'lLmJ hL 41-42°C y_bpJ!'Jumfo-&wL mftb!J"'l 

f.f'WJpfl pw'[bp[!/r_ Jhy_t lJ._Jh pwbfrg -\bmn, hp£1 qwfJl! mwpwgbl 

t tlfofiJ.fL 3SJC, ftpwh wtf.btwg'i.tnLJ bfl 1 dt 0 ,02 % -w'bng lf''J-UI- . 

'bw!phpJb'i.turp [ntbrl<JfJ, fuwnbntJ b tf.wJp~bbwJ_wpnt/_ HwJ 

JwuwgntJSntl) Lzn<u JwJwLuiq{! t 2-3 rnUJ Jh~ ,Pnpd.w'bnfJ-

. Lhpp _[!pl_ {Jb[!nLJ bL' Jwqwp'J-Jw'b uqfrq_p£! (Jwqw["J"LUf! 

uqutf.bL"<9 wnwy_ qwfJe ULl/_btfo t {Jwhd.purLntJ} . iL JwqwpiJ.

JwL-wt/_wpur[! ( ,Pn[ld.wbn{JUpf! ll'f.htft_u uwqwp7qwJpf! lP [lLUJ

[lUI j.f_ ntJ} npnzbfnL . ,;wJwp, J _wJwLwqf! ~zbtntf. -t/_ w Jpqbhwlw

pnt/_z _ 

fTiwflpfr Jby_ f.f'P U,wpn<bwqinflsm'b[! npnznu! bt Ln<Jb d.b-

1_nt/_,frfiJ.-np ?nn.ft Jby_t 

U w pI! b I' b. w J w t b 'l h fl. urhfuLHwlfwL · qzbn.p, 

WUfwfJsw .J.nqfrq, J'bwgwJ WUfwpwmnipw'iJ fmLJL'b L foLJ_-np 

~w(Jfo J"L'LP npnzJwL dwJwflwqr 

f1. b Ul -~ U1" t/. t b P· 1,50-1,55 futnnLf/{WJp ouJpwqwfJ 

·fJfJn<> frq_nwJfrt uUffrpurt 

fl p n z J w _ L J b {J n .'1- fr q w t -\bmfLJLU[ft tt 'lw{Jfr J"L'lW

l_Wpp Jby_ tsLntJ bt 10 til 'JJJpwf[wL {J{Jnu · fTJbpgwJbLmfr 

fJ'l}lfr qwnf'fr tJ.pw qznn<J bt 2 q UfwLfrtr JfrLJ.k 0,01 q 'Af!z

. <nn~fJJwJp h. f[zn.wflpf! l9f.tntJ (wnwbg qnpuurfr) fJfJ4_n{Lst/.wh 

J!l<'f.Wlwtffr .Jhy_t !lwgwpfr t/.pw JLwgwJ- Uf.wLpfr Jwu!tfrq'bbpp 

q.snd bL Lpw Jhy_ t_np WlfiiU~Jl# A.nrz~~nt/_1 f!Jw'bpp l"l' LJn'-flfr 

azz 

Jby_ 50% ._fog wt/_h[p Jnuzfo 'lbUf[!"tJ t/_bpgbntu b"b 1 15 q ~zn.w'iJpr 
. BnozwJ.l#tPP Jby_ 19flmJ bfl Jnur 9 dt JJjpwl[Lub {J{Jn< ws1t

U[hu, npU[buq.fo ,;btzn<~fo Jw~wp'lw~f! J"<'lwlwtffo p~fr -\frupfos · 

gwop tfo'bfr Jnln 4-6 till: _ ll.u1w wtf.htws'iln<U b'iJ 1 dt ftq_nwufrL 

ilufpput 1 J"Lil_Wl_Uipf! JwJ.qn<J ptgwtnt/_ iL urluzwtfnfuntJ Jfr'blh. 

7f11C urwpwgt/_wo y_pwJfrL pw'[Lppfo Jby_ iL -\w-Awfuw~fo {Jwrpw;

-\wpblnt/.. UfW-\mJ LUJ'b[lw'b dwJw'bwq Jpbl_lL uu/}Hnwqn<gtbpf! 

·[n<ot/_h'b: ll.JLnt-\burft tf.w!'.f.n<U bt Ln<JL d.h.nt/_, frLJ.-"f' ~w{Jfr 

Jby_ J"Lil£! - npnzbLfrut . 

fTJw'bpft tlhy_: JnLI[p wnqnuwJfrL UfWpntLwqntfJJnLbf! (x) qwq~ 
untJ t. 

g.lt 
x= -a-· 

npm_b'l g-ft J"<'[/r j!Wflw~f.t L ,;1'1! npnz.f_n<U t J"L'l_Wl_wpfo 

gn<g'bwqnt/_ 1 

a-f/ Ufwi!tpfr qzfrne q-nt/_1 

Bnuzfo 4_.bpwl\wztf.wp~nLJe Ufw"tpfr l"l' · LJnL{Jhpfo (xl ~ ~w
urwpn<J lit .1\burh.Jwl pw'bwd.knt/_. 

npmb'l X-[! J"''LP UfW{'n<bwqn<flJmbb t U[Uiflpfr Jht' % -nt/_; 

C-fJ' ,l_nf' 'bJnL{J/r UfW{'nL'iJUJ~nLfJJnLtf! UfW'iJpfr Jby_' 

%--,t/.1 

tfluiGpp fiwumGwgliwG wUtnp6wGp npnznuic ([!ulll 

l!. r;rLn4r~r) -

l(b p n 'I- fr tnt: fJ J n d~ I! f[wswLn<J t -\burftswfn<Ut f!Jw

Lfrpf! pwp'J. pnL!pbpwJfrL fuwnL!'Lf'IJ. t, , "I' I! UfWJJw'iJwt/_npt/_wh 

t ~wlgfrnulfr qwq_bfrLwurnt/_ lL f.f'"',r lnLot/_wo uU,frmwqn<gfr 

[!WJ[!UIJUwL LU(''J-J"Lf.tpf.tbpm/_, frLJ.U[hu Lwk opgwLwqwL {lfJn<

'bhpnJ/_ h. Lpw wrzbpm/_ (!pnu!pwurLhpnt[_ h Lwlfmwur'bhpnt/_)t 

fTJw'bpfr ,;wunt'bwg.JwL JwJwf.twq UU[frmwqnLgfr urpn,;Jwf.t 

L"'-<)blfr ltJn<fJhpfo [lwliw~l! JbowLpLJ - t ; ~hwh.wp~p w'An<J -t 
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wJfr'hwJfrh Lt ~~pp.opufrLwJfrL fuJp.hpfr pwuw~l!' fTJw'bpfr ·· ln~
d-blfr :!wufr p.nL·'/>hpwJfrh ~wm~ntfJJntLLbpf! hntJUUflJU p.wpd.

pwLnt:f hu pU]_Ufbu {Jflz/.m[, UIJUUfbU lt ~/,:fpnz/. mfri.nphtfru: 

Pnt!phpwJfrh f!U'[-ntLw~ntfJJwU l_tut/t t ~wJwpz/.nt:! fJfJ:/./r 

~wJ wl~wlnt w JU f!Wbw~l!, npL wHpwdhzm t tntd-ntJfJ/r 

trwd-uwJfrL frnt.Uhpfr 4nLobLmpwofrwL npnzw4fr :fhd-n 1 fJJw:fp. 

pnfuhtnt ~w:!wp: Pnt!phpwJfrL ntitw~ntfJJwL 9"'9wUfrlf! ~wJ 
. p.nt!phpwJfrL fru'l-hf!u!!' n, f:p/;l'itfrs !'it/;p~IUJw9un 1J t Jfr f!wLnpl'f, 

"PI! umwsz/.nt:! t wz/.htwoz/_wJ {J{N_fr ~w:! Wf~WL"'l!wLw~l! Lpw 

wnwp_ p.hpwd- pH-/r m·btzwzwpdfr z/_pw p.wdwfthtnz/. 1 UJuUffrunq, 

tntd-!ttJfJi! ntLhhnt:f ~ Jb~fo ~wz/_wuutp p.nL!phpwJfrh n 1Lw~nt-
. fiJmb, hfJb ~htznt~fr 1 L-f!, ~1!:/./r~wlb'ism f!Utltut~/r {J{Jn~ ~wJ 
wl~wlfo wtj_btwoLhtfou, pH-I! t/tn/unt:! ~ :!b~riz/.: 

n pul'fb..pufo9 oqmz/_ nt:f hf.J Ufwhpp tntd-htfo :fwufr p.nt!pbpw

Jp'is ntuw~ntfJJw'is :!hd-nt{JJnt'isl! Lp:u ~wunLLwo:!w'is ~bur qntq

f!Lf/ws ~w:!b:lwmbtnt ~w:!wp~ fTJw"upfr (nt~blfr Jwu/r p.nt!ph. 

pwJfrb nt'isw~ntfJJnLU[! {J{Jz/.nz/. mfomphlfou wz/.htfr p.wp3.,p ~' f!LU'is 
Wf~LU[nz/_ mpmpbfnL· l'fh.Uff!nt:f: . 

Pntnr UfWflfrrLhpfo :lnm ~UJ unLU Uf wup ,, pn L!phpw JLntfJJnLbf! 

~wm~wUfhu :!hd-wLnt:f ~ pH=8-10-fr qnmnt:!J Pn 1!pbpwJUnL

fJJwL zwur :!hd-wont:! ~ u~wmz/.nt:! Uiult pH=10-11-f: '1-hUf- . 

[!nt:l: Pnt!php:uJUntfJJwU :!hd-ntfJJwL wJhUwtf.nf!p tf.ntftnfun 1 • 

flJntL ~ Lf[IUmz/.nt:! . pH =8~fr9 owd-pfr 'l:hUf[!r1LU, WJUtnbtz Lw 
Jhd-wLn,:f ~ 0,041-foo :!foul.Lt 0,059: 

pH .,;8-:-1 I'-/r qnmnt:! uUffomw~ntsfr tntd-btfr Jwufo "1. Jhd-

p.nt!phpwJ1mtfJJwL l'fpultnpnufl! ~wfuz/.wd- ~ u-ulfrmw~n~s/r 
mpn~JwL wpl'fJnLL[!Ubpfr f!WLw~frs lt mpn,r;Jwu fnnpntflJnL-

ftfoB, ntut.h /r f!Um ~ nuntLntflJLUU Jpwmbuw~ UfWhppf! ( f!UUJ 

L"td-btfr wq_nmfr) ~wpnrz t nL'iibuwl l"'d-blfr :!wubpfo mwppbp 
pnt!pbpw JUnt{J JntUI 

pH= 8-i 0·-fr qnmnt:f p.nt!pbpw J'hntflJrtLUf! ·npnzhtnL ~LU
Jwp oqmwqnpd-nt:f 'h'b fru'l-fo~wmnpubp, npnup ppbU9 qnLJL[! 

wq'HwJui d.ltnz/. tf.nfunt:! bu pH=8-/r k pH=10-fr '1-hiJf.pnt:!: ' 

pH =8-ft qnmnt ~w:!wp fou'l-fo~wmnp hL z/_bpsLnL:! !pbhnt!f>mw-

. thfou, np'is frr qntJhl! tfrnfun,:f~ ~ pH =8,3-fr '1-hUfl!"'J' :hh_ 
~nl!f>mwthf1: fru'l-{t~wmnp :lmgUbtnz/. pwqwlint:! h'is wlf.'lb!fnL., 
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fJJnLL[! UfWLpfr L"'d-blfr ·:fwufr [!11'1-~w'isntp [Wt!pbpwJUntfJJw'is 

WJUUfbU ~n1_t{_~d- f!'is'l-~w'isntp fJ[Iz/.ntfJJwL z/_pw, "f'l! UfWLpfr [!U· 

mwsJl.u'is lt <wunthwo:!wL JwJwf.:w~ mwpp.hp t tfr'isnt:!: 

pH= 10-fr qnmnt:! ~bmwq_''1mnt{JJWU ~wJwp oqmwqnp-

d-nt:! h'is flb:!nt!f>mwtbfru fr'is'l-fr~wmnpf!, npfr wq_'l-h!Jnt{Jjnt'is[! 

mbtzfr t nt'isbLnt:f pH= 9·,3 -10, 5-fr '1-bUff!"L:! 1 If nm pH= 9, 7 -/r 
'fhUff!rlt:f {Jf,l.nt!f>mwlhfr'isl! qntLwt/_npz/.nt:! ~ f[wti(ntJLn qntJ

'isnz/_, fru~ pH= 10-fr '1-bUff!"t:l LUJ'is mwlfru ~ z/.wn ~Wt.JfrtLJUl 

qnL'iswz/.npnt:ll 

fTJw'ispfo y_pwJfo'is :!q_t/_wd-.[!p ptn!phpwJ/r'h ntUW~nLfJJntLf! 

:!f:Lllt pH =8 qnmnt:! wJuwt{_npwUfbu ~wfuz/_wd- ~ UfLULpfr :fht 

fJfJt/.fr UfWpntLw~ntfJJ.ntUfB• /ruft hpw <hmwqw wAf! UfWJ:fw

uwq npz/. nLJ t q.Lfuwtf. npwUfbu UfWUpfr UUffrmwft:aoLbrfr mp.n<

Jw'is L"'d-bLfo wr'l-J".I-b.pLhpntf.: ?opw'isbo blHLnz/. ftwpht/r t _l'fw

mhl UfW'ispfr ~wurithwsJwL wumfrC.w'bfr :!wufru pH =8 ~ 
pH ==-10-fr '1-bUf.pnt:! UfwLpfr fPWJ/rh :lq_t{_wd-.pUbpfr p.nt!pbpwJfr'is 

n1 uwf(ntfJJw'is mwpp.bpntfJJwJp., Ufut'ispfr p_pwJfoU Jq_1wd-p[! 

0 J J ft Wflfw [hL fr1Ld-rttj{Jnz/. mfrm [lbfpU I 

U w p l! b l' lt w J w 'is b 'l b fr. mhfubfr4wf[wu ~zbnp, Jnm 

100 Ut-whno 'bh'iswUfwlfJw ~wt{_wbq1 6-7 .uu mpw:lwqd-ntf. 

wu1L~Jw J.wqwp, 10 tft-wLno Uffrulbu,, 100 tfl :nwpntznt{JJ'w'is 

. 2 ~,;'is~d.L. ~nlpw, mfrmp:!wu uwp.p, p_bp:luiJ.wtft (JftLJ.lt 

10ooc), Ptzflb f/1/rturr: 

fl- b w ~ w fr :/_ u b f' • _ !pb'is'nt!fmwlbftLfr 1 %-whns · l"'t}"'Jfl, 

~d-nt uwmp'nbfr 1% -whn9 tntd-n.tJfJ, {JfrJ nt!f>mwlbfrufo 0,1%-

wLns lntd-ntJfl ( UUfpp'mfo 5% -whn9 tntd-ntJfJfr J hp_): 

fi p n l J w u J b fJ n '1- /r ~ w u ~hmL.Jwlu ~~ lfznni:l bu 5 q 
UfwLpfo ./fop_frL uJntz L. toLnt:! ,r;wz/_wbqfo Jbp_: UJhnt~bmk wnwft. 

d.fru pwJftbLbpnz/. wt/_htwoLnt:! 40 7 45°C p_b.p:!wuurfo'bwL ntbb. 

B"'l 45 tft fJnpwd- p_n~p, fuuw:!.pntf. mpnpnt:! bf.t Jph1_k fintpp 

~UnL[UpWJfr UUIW9z/.bff!1 /;:fntfUpWU {Jntz'iJnLJ bu :f/r .f!WUp ('rtUfb 

. k WUfW !pfot:npnLJ {Jtz{Jb !pppnpnz/., d.qmbtnt[l_mbtzwtftnfubt Jr1L• 

'll! Lt. whtnutbtfr uUffomw~nLBf!' !hfotmrt/_wd- y_pwJfrL :lq_nL~frB 
UffrUfbmnz/. z/_bpshnt:! bL 100-w~wu ull"Ld-nLJ{J b.l9L,,J 2 lfnt

pwJfo Jbp_: 

. ' '4n[pw'hhffr!J :!h~frL wtf.btwq'hnt:! b'is !fbun{f/lmwthf:Lfr 
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1 %~'wfm9 L"~~"~JfJ/t 3 ~wfJfot k. mfompmJ wl~wl;,~ 0,1 li [ft~
d-n~JfJn:/_, Jpfl1_h. fJntJt·l/_wp'fwqntJfl q.ntflwqnpJwf.J .t:w

1
wtqbll!, 

· . . npp fJwpw.t:wpbfpu l.P wfl->bwwfmtJ 1 {fJ;,w ~"LPwJfo Jbt ~1/_b-
lwSLntJ bf.J {Jpalnt!/>mwlhfi&Jr fntd-ntJflp 10._15 ~wflfi 
h. tnpmpntJ Jft~l.h. ~UJU(nLJUI q.ntLwqnpntJp (1!h_p.ntJ 

->wJm'hl/_ntJ ~ {JnLJL fl~wUrh[p hp4flwqntfl q.ntflwqnpntJ, UIU(UJ 
4w.UfntJU1 }: . . . · · 

Sfo.tnpntJp 4Lfl_tnwpntJ hfl j"'p&lh.. 0,05 dl -bzmntflJwJp 1 P.Jr. 

Jnt:f>tnwthfofl fo&'1fo4wmnpp '1hufpntJ mpmpJ1uf.J 1/_pw . d-wfuu. 

r/_nw t wr/_htfo zwtn Ulf4wtfo, piilfl !{>h'hnt!f>tnwthfofl{r '1hU(pntJt 

· SUippbp pL'1fo4wmnpflh{:fo '1hU(pntJ ·mfrmpJwf.J r/_pw d-wfuu

r/_wd- wl4wtnt alfotfotpmphpp pwflw4fo tnwppb[wtfiJntflp pw.q_

JwU(wtn4btn._l/_ 100-nl/_ 4umwf.Jwfl.p UfUIL.pp "UJUntfl.ntfJJw'i.J SnL-
SWfi-Pzp wptnw->wlmr/_wt) wumfd;wflflhpnr/_r . 

-
Opfr'iJw~, 11'frt!nt!f>mwl£fr'iJn1_ mfrmpl.tfru ~wfuu1_ht ~ w1~w1n< 2,2 j_[l 

0,1 fa' tni~n<JP• :P£1Jnt!f>mwlhfr1m1_ ut/rrnpl.[fru' 1 ,_15 U[' Swpp£pn<fJJn~LI! 
~tfrLfr·. 2,2-:-1,15 = 1,05 Ill' ITJwLpfr <:wuttL'iJwsl!wL .· <uumfr€wLJ! · *tfoLfr. 
1,05.100=105. -

l.JU~fl fllU..,!UuntbPfl UPSU.f}.PilJt~SUt 
!bfl~fl4U-~tllfflU.lJUt fllPnBbU'LbP~ 

'Iwpft UfW{wt)nLhpfr wptnwtl('ntfJJwfi JflbppLhpp ~wph{p 
{ bp~wp JwJwfiw4 Ufw{ht, pwLJr np ~wubsi/_"LJ bf.J Lpwfls 

Jht..~Ylfhusn'l .p{rJfrw4wfl h. pfrnppJfrw4wfi 'lfl'"Sb'uflhpp h. UIJ'1 

JfJbp.pfihp[! Jbt) t!wuwJp otfml/_wd- hfl 'piup/.p ~wfnpfrw4wfint
PiwJp, npp pw!Jwmpr/_nLJ t flpwfls PUI'f.UI'1f'PL Jwubpp /umw-
ontJm/_t . -

· ·. fTJw{wd-nJwsLblflu wnwy_p'i.J <hp(J{rfl U{bm.p t nJ_LJ.wsflbl 

pw4mbjr{riuflb[i[! b. flpwflo UUfnpflhpp 4wj uinh'ld-hl U{UIJJurfi~ 
Lhp, npnfls - Jb2 J Hpnopq.w·Lfrq_rf,Lhp[!, J'i.twtnl/_ "l w4mfrJ/_ 4_/t

-Aw~ntJ ( wflwppnq_), J_bfJ q_wpq.wLntJt 'J.pwfl 4wph[p t {wu

Lht p{rJ{rw~wL, p{rnp{rJ{Iw~w_fi h. !ppq_Mw4wfl h'lwflw4flhpnt/_1 

'lwflfr ~P'1J"Lfiwphpntp,wf1 Jht. -<{rJflw4wfmtJ oqUrwqnrd-nuf 

3}6 

bfl Ufw-<wd-nJwsJ..wfl !pfoq_J.4w4w'L btt_wflw4tbpf' ouJ_n!fJp-~ 
. -bflzJwL pwpd.pwsntJp JMpnopq.wflp.q_JJJ~pfr pp.ftlthpntJ (4w

flp& u,wfuwpn.q_w wr/_btwsflhtn:/), pwpdp h. swt}p y.bpJ_wumfr

-bwfiLbpfr flhpq.npd-ntflJnt'bp,' J(Jhppfrs qq.wlfr pwflw4ntfljwJp 

t.PP -<lillwotnJn: 

rusns~ntr ~n~~ nrsn~rn~~snu ~nrrntn~ 
ct~usnrt. :L~!!~~n-.j,>~lfton~m, ITlrOBbUtbflt! 

luuousrl_wJ 4wflfr Ufw<wJnfthp U(Uitn('-LUumhlfiu tntHtft fiJnL

flhpp 4nflsbflmpw9pwfl pwpd.pwsflbtnt <wJw_p 4w(Jp fu.urws

Lhtnt tfwJwflw4 flpw Jb2 bfl Jm'bntJ -bw~'i.J'1b'lwllJIPUJf't. tiw. 

- 4Pfl'1b'lwzwiJwpft ~nflsbflmpwgjrwfl fumwiJrf_wd- ~wflp Jb2 

"iuu&'ntJ ~ JfrLJ.h. 45%, ftu~ zw.pwp'i.Jbpfr pfl'1{i.uflntp 4nhsbflw. 

pwsfJwf/ Jntn 60%t . . 
liwfJJr Jh2 tntd-htfo fiJn.i.flhpp ~nflshflmpwsfJwJfr 'pwpd.pw-

91aJp pw4urbpfouithvfo nfotLhpntJ Ulfl_Uif. t pbpn'ul ouJnuft 

bp4ntJfJ, WJup'i.Jp'b' tmh-/ti./t Jnth4nttflhP/t ft&p11w4wJ Lhpflw

,Pwflp.1nJ·p lffoiJwflw~wfls/i4 fl~'lwfi{Jp Jfoy_nrl_; U.J'1UfP0 P _flw. 

. 'lwt{Jn.[ t ~~.t4rl_w.t pw4mhpfowLhpft P!.Pt,P' bflb 'hun efl4&n·tJ t 
1i.th-htft fiJntfJhpp wr/_btfo pwf'd.p 4nflsbflurpwsfow n~flbsn'l {b. 

~nt4p Jhy_, WUfLU tntJpl.f! PUPS urb'lwifrnfur/_ntJ t '1bUfp Zf!l'· 

2UJilfWtnp Jfo2m'iwJ['{!t . 
l.b'lnL~p zwptfntJp . pw~urbpfrwl PUP UfUipntfllJI4ntflJiuL h. 

Lpwfl zl'twUfwmn'l ~wflf Jfrth. npnzqntJ t ouJ~mH -bflznt-

Jnr/_: 'Nmwsqwd- qwflfr (zwpwpn{) Jb2 uwfuwpnqwJfr pwpdp 

·4nflshfltnpwsfrw'1Jr 'lbUfpntJ fl~wmr/_ntJ t {b'lnt4{r wflsntJ 

P9J.4U1hp{ri.uflhp{r ptp}S 4wflp Jhpt flw~mbppwflbp{r Ufpnmn-; 

Uf[.w.q_Jwfl 4npsfln_tJ t y_ntpp, ub'lJr/_ntJ t h. Ufn4rl_mJ pw~mh
pJrwflhpp Pttfr U{wmhpfrs ' m1uzft t ntLhLmJ Uflw'lJnfpq_fi bph· 

• 1/_ntjfl[!t fTJLw'l:-ilntfrq_w!Jr/_wt) ptf.p Jhy_ ufliJLfl'1 1./r JmflntJt /lp_frtl! 

4npsflntJ t pwq_Jw&w1nt [!fl'l:ntflw~ntfiJnLfl[! h. 'lumfiiJtJ· wft-

'fi'l'<fntfl JUI I 
(nthpl.f! JhJppwfiUIJpL fJw'lwfiJil/t J{r1nr/. t wflsflntJ WJL-
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~wpfo [Jp.f_~tfiiJmtiJ wLe1JntJ t 506't -foe, raumfo fo1mweLntJ bt 
200T-foe n1_ pwpdJ' ppqmfJJntfl ntLhsn'l ftwP/J (pH = 6,.3-

-6,6)r 
flwpft L-w~L"' It :Ub Ul wpw !Jnuf /J LUI"- UJ sLnLJ t ~ mwe1_w.} 

It UJ {J/t It nbu ftum bL 9" UJ L I lv:n wen LJ" !J Ul nw~ ftw p /J llf liJ UUI Lp"

qwsLntJ bL fiwpJ.p 2_bpJ:.uump i:wbntJ (90-95°C) Jfoqpnop

q.wbpq_Jbhp[J b. :jJipJbbm'!rhp[J ttl_f'l.UJ9LhtnL ~wJwpt 
.flwp/J Jr•,;,w

9
tntJ .bL qwftnwtJ- WUf wrwu,LhpntJ 45-

6()9C 2_bpJwumJr&rdon LJ, Jnm 2 d-nLJ (ftw[Jp .}wlj_wLIJ Ufbmp 

t tfrnppwbw uftqt·Lwft~L .}wr[wlfo 1/3-j. lwtf,nq, ~nfiw1_nLJ1Jwh 
UfwpmLwftntPJntU[J lf• q.hpwqwLenLJ 26,5 % -fos)t uw.pwp[! 

qwftnLnLJ -w"'urpwm bL . JmshntJ 60-70 % -wLne ftnLehLm ..,_ 

nwefowJfo ozwrwftp . J.b.n•1,. npp 2_bpJ:.uumf•C.wLL t 85-9000 

btfth['H!J ~brnn ~m wgr[ wJ ftw[J[! ~wqnLJ t. pJnLphqwh nLJ 

.I; ~wj1'iJ•U2UijltP{'f! (L~ - 39 ), np[! wq'1'1LJ t J(Jhppp npwft'/t r[(!· 

pu
11 

/umwe1_w.} ftw[1/t Jh2. ftw[JLwzwpwpp pJn'tphqweriLJ/! pw

ewmplj_nLJ t Lpw ftnLebLmpwefowJf' qq.W[p pwpdpweJwJpt 

100 Jwu !f'nLJ 200C-ntJ LnL.}qntJ t Jnm 19,2 q ftw{JLw

i_wpwp, f!uft ftwfJLwziupwpp pwLwftl! 100 q F._mwe1_w.} .ftwpf! 

.ih2_ ~wuflmJ t Jnw 12 q-pt b(Jb [Jb'lntflhflp, np zw_pwp UfW{'nL

flwftnq fumws1_w.} ftw{Jp Jb!, UfW{'nLLwft"-ntJ f 25% !nlf', wilfUl 

Lpw Jh! ftwpnq t L" ~.}1_bt 4,8 q ftw[1flw2_wpwpp9 nl_ wif.htf! 
319 



. . , -· 

' , · 

''lw'l.liol[wd- fuurt.U!Jifw~ 4wPJ. JU JwlnLoJ.4nLfi!Jwf.r ~b'ut 
~wu,r£ wi pJnLph_,_'ilbl'f! 'lw'b'lw'L. h'il wn~tw11:nLJ, pJiaph'l.w-su"w~-- :' : 

lth'ilurpn'b'ilhp /}Pz. b'il uurh'l.~r/_nLJt lfwuuwJw4w'il PJ";ph'l·ui,. . 

omJf! wpwqwohhtnL -\wJwp JU 11zw'ilw~nLfiJnL'il. ni.'il~ PJ"'-~ ' - . 

r•h'Lw9Jw~ ~h'ilurpn'il'ilbp~ uurb'L~nLJ/!' fuurwo.[w~ ~wp~ Jht , 
npU(hu Jhpw'il ~J..'il /tJurwor£w~ ~wp ~wJ Jw'ilp urpnpr/_w~ - ~wfl~ ' . 
'ilwzwi}wp~ pJnLpb'l.'ilbp (3-..-4 t'.d) Ju•o'~~be:rr£, fuurwor£w~ ~w- .• · 

. 0 . . . 

fl~ ~zn/i 0,1$ Yo-~ twlf1nr/_t fl J"Lf'h'l.woJ.w'il Uf£'"9huf wl'wq.w- , 

fmLJ t 'iJwh. fuwnflhtin z'ilnp-\/ir/_t . • .· 

NUJUIQr/_W~ ~Wflf! Wf'Uilf U(UI'l.boflh[nL j,_ Jnur 3Q°C fbpJWII-_ · 

mfi~w'ilnLJ U(iu<ht;,L 'lhUfi}ntJ ~-\wlur'il. l/.hll ~wfl'ilwzwpwp~ JU . 

flr/.nr£ Jw'ill' pJnqrb'l.'ilhpi·l.burwqw U(W'l.bonLJ[! ( J~'ilt.h. 1~°C) 
1} wnwzwo'tJnLJ .funi_np pJnlf'h'L'ilbp, J!iu.Lfi np l[wfil'btuzwj!wpfo 

JU Jwue wp'fb'il w'iltwurr/_ht t ''lw'l.boJw'il lllllUiff.'il uurw-

'l"wJntJ: aooc tbpJwuur~~w'ilnLJ- ~wfilllwzw,Pwp~- L"L~ht~nLfiJni'il[! . 
100 q fl''aJ -\.wu'ilnL'J t 24,8. q-J., 15°C-nLJ' Jnurwr/_npwU(hu· . 

17,7 q.-fi, wJuft."bp'il' 30-fio J~'ilt.IL 15°C Ufw'l.bo'ilbtfiu L"L~htftm:
p1nL~I! f'iJ~flnLJ ~ J"nurwr/_-,pWU(bu 7,1 q-nr/_, . WJ'iJ ,_hU(pn~J, 
bpp 600C-ft9 (r/_w~nLttLJ~ thpJwuur~~w.fl) J~'ilt.h. 300C U(UI ~ 
'lho'ilhtftu' 33,9 q.-nr£ (58,7-24,8)t 

.liftzur Uf.U'Lhor£w~ fuwwor£w~ ~wPf! Ufh"'P t 1 dt-mJ Ufil:l~ 
pnLflw~~ ~wp'ilwzw/}wpf. JttUJ aoo -\wq. PJ11Lf'h'L'ilhpt . 

bflh ~wfl/i U(w'l.hoJw'il wnwt~fl wuurp~w'ilnLJ uurwor/_nLJ 

t ~wflllwzwpw['/i pJnLphq'ilhpfi nt..piur/_wpwp pw"bw~, UIU(UI ' ~h
UJW'IWJniJ 4wflf! Ufw'lhs'ilhtni IL U(w<htnL JwJw'ilw~ uiJ'l, pJttL~ . 

phq'ilhl"f, pJnLph'l.UI9Jw'il J~w~ ~b'ilur['n'bllhp -\w'il'lfiuw'ilwtn~, 
~wr/_htwflw'iJ h._ ~i.unWfWQ'iJbfi wpwurflhp ( UILJ11Lf'W}_UIUr11LfJJ11.Ut 

~wJ wt/_wqw-\~UJHwJ'ilntfiJnLll): _ 
lu"'dJor/_w~ ~wfill! Ufw'l.ho'ilht~" ~w~L'lhqwzwl!wl'f! 1} p1ni-

ph.qw'bntJ, t.llwJw.)- JnUJb'ilmJ t ~wqhoJwf, ~b111p'ilt ll.Jri . ur4- .· . . 

'lfi t ttLflh'iJnLJ WJfl U(WUJ~U/Iltfr/_ 1 ttf' 'iJpw lnL.)-btfinLfi!J"L'iJ[! q_q.UI• .. 

l~nphL pwpAp t, .pwL -~wp'ilwzwpwp~ . tnL,)-hL~nLPJnUtf! ( IIJ'l• · 

82)· - ', : - - ~-:--- -~ ~ ~ . ~~ .'-

.321 

-~·-· 



tJ; 'l 1 n i_ u u1 ~ :12 
- ~ 

zj 1U ~'J,'f/;'J W2UI[!UI- zj UI~'J,'fh_'JW2 Ulj!UI-

f'f l"L~btfnLfJJnL.,. ~bl'J'!'uonf - f'f [nL~•"'"nLp JnL• ~/;pJwuUJf-

"'e 100 q j_pnLJ1 G.w'be oc 'e 100 q j_pnLJ1 G.w'be oc 
q. ny q-ny 

0 179 .. 20 204 
5 184 25 211 

10 190 " 30 219 
15 197 50 250 

26,5 % t.ntp UfW{'nt'uwft.n'I. fumws.pwJ f[wflnLJ _qw _ 43,5% _ 

G.wft.'u'Jb'I.wzw{!wp, ~bmltwpwp, uiufuw[r,qwJp . f[n'ilsh'ilmpw-
\ . . 

sfow'u fumwst/_wJ ftwfJp Jht. ~ruu'bnLJ t Jnm 180%-fo , puq 

uwfuwpnqwJfr .t:wqhstfwd-nLf1JnLtt£! l?C-nLJ ft.w'I.JnLJ t 184 q: 
U.JuUfpunq, bpb fumwsqwJ f[wf1£! L'fw~qfr 5°C-frs swjp t.hp

Jwumfo :C. w'untJ, WUfW ~'bwpwqn{' t uwfuwpn'f.wjp pjntph'I.Lbf'p 

wnwt.wsnLJ WJb lJhUf[!IILJ, hfJb Lpw UfWpntLuiqnLf1Jnt'b[! ful!

mwsqwJ qwpfo Jbf_ pwpJ.pwLw- ilpLJ.IL 46 %, foul[ 1.PP UfUJf'nt

LwftntfJJnLbf! ,PnppwLw JpLl_lt 24 % r 

Gwpwp L'f;,pnLbwft.n'I. fumwst/_wJ qwpfo Jbl ~wJfo q'bw~,. 
<;_wmJw'iJ tfwJw'iJwq zwpwpp pJntph'I.Lbp l_Ufbmp t ~UIJLnbUJ

pbpqb'iJr 10-12 dq-fos t/In.[!p JbJnL{JJwL zw.f!wpp pJnLph'I.

Lhpf! ~wJp {pw 1_b'b wfi'Jpwrfwnbn.LJ, foul[ 12-30 dq Jbd-nL

fJJnLb ntLhsn'I.flhpf! wnwt.wsLnLJ bL wiJnLpwzwmnLfJJwL lf.lflll ~ 
sn'I.nLPJnLb, wqh[p JbJ PJI!Lfh'I.Lbpf! WLni/JJLhpp wpwLpnLJ 

wrr,w£ b'iJ phpnul t;pfifJns, 50 dq -fos funznp pJnt,pb'I.Lbp£! 1 

npnLp bpphJL ~wlllfpL'fnLJ bL fumwsqwJ ftw[Jp pwf.tl[wftb

pnLJ, nl_ pb f[wp'uwzwpwpfo, wu fiwq'illJh'I.wzwllwf'p pJntph'I.-

,;'bh p'iJ b 'iJ I 

fu1.11wgt~wa, UjWUU1hppqwgt~wa u. u1.11hprLwgl{wa ~wra-

lvmw9qwJ Ufwumb.pfrqwsqwh ftwpl! ( wn'wLs zw11wpp) 

oqmwqnpJqnLJ t ppplt f[ftuw~wpppqwmt Ow Ufw -':qnLJ t Jnm 

Jbq zwpmf1 9wJp t.hf'Jwumpfi :ULnLJ (0-1 °C}t 

·hJmwsqw,} u1wumbpplf.w9qwh · qwfJfo wpmwfJpnLflJwfl Jw

Jwf.tmf[· f!LflwB"'l Uff'"9buLhp[• qouuurnpbft 1_hL JJ1wpphpqnLJ 
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2wpwp Ufmpntflwqn'I. fumwst/_wJ- 4w{Jft _ UfwmpwumJwfJ Uf[IN• 

shu1hpfrst lvmwsntJl! f[wmwpnul bfl Jpfll_IL wflwpwm f[w[Jfr 

~wJwp l."P h{r~t{JLpfr 38-39% , J"L'I.UJ'l"'.Pq f[w{Jfr ~wJwp' 
30- 39 % "lwf'nt'uwqntfJJnLhf!t · 40 % -fos pwp.lp l."P Jflwsnp'ff, 

'fhUf.[!nLJ ~mwsqwd- f[w{Jp Jwd-nLsfrqntfJJnLh£! pwpJ.piuhnLJ t, 
qnf'l_nLJ t ~nuhLfmtfJJnL'u[!, f[wfJ'uwzw.[!Uif'£! pjntphqwflnLJ t ft . 

w'iltwmqnLJ 'uumqwd-11fo Uwqt lvmwsnLJ£! wqwpmtf.bl"L9 ~h

mn f[wfJ£! fouqn<Jh ''lw'I.hshiwl b'u Jp!'l."- 4°C-/•s pwp.lp t.hp

J w um pfiw'u l! r 

lvww9qwJ umbpfrLwsqwJ f[wfclfo UJf'LnUilff'"LPJwb Jht. Jl!

{Jhp.pf! mw.pwsLntJ bL JpLJ.IL 100°C - fos pwpJ.p t.hpJwumpfiwL I 

lvmwsqwd- f[wf1l! unqnpw.pwp umbpp[w9hnLJ b'u 117-120°C 

t.bpJwumfoG.whn LJ 20 rnUJ Ufw~udfotnsnql rfwJ.w'uwqwqp!J 

mb'I.wft.~JnLilhhp£! pnLJL b'u mwLfru Jp'uJ.IL JS0°C qwpG. mw.[!w

sntJr Uwhpp£wsJw'u tfwJwLwq pwp.lp t.hpJwumfrG..wLp qppw

rwtJ£! ,wq'fnLJ t qwpp ftnL"P'l fL ~UJ~UIJ,fr'u npwqp qpw, [!bfJ 

II{IIILJ ~bmpUI{np t tfb[UilfiiJUI!JIILJ(!t 

UmbpfoLwsJw'u ~wJwp Lwfuwmbuqwd- f[wf1£! UfhLn.[! _t otf,ir:.. 

qwJ [pbp t.h£rJwJzmwqwJnLbntf1JwJp ; .[!Wbp np qwqn~ntJ
UIUfWpwmnLJ qwpfo znqbJzwft.Jiu'u IL pwLqw'ubpp Jht. 'upw ~ b.,. 

mwqw umbpp[w9Jw'it tfwJw'uwq bw l[wpn'f_ t Jwqwp'fqh[l 

'-lwp£! Jwf(tUplfqnLJ t pwp.lp ppt£11L{JJwL , "Ufpmwf(nLsLhpp 

JbJ UfUipnLbtuqnLf1Jwb 1 'un.pJwJP!J w'I.wJfr'u ptu'I.WfJf'"LPJwb 

zb'I.JwL - IL WJL qnpd-n'ubbpp ~bmb.w'u.[!nqt 

Umhpp['u9Jw'i.I tfwJwL~q wJ'u ~pJLwqw'u qn{'Jnb£! 1 nppg 

-qwfuqwJ t f[wpfo UU[pmwft.nts'ubpfr f[wjnLhnLPJnLb[! .t:wL'lfi

uw1mLJ t w'lf' ft.w'I.J£!1 I.Jwqbfo'uwf1f1tlfr 1 qfrmpnLwppqfr iL ~nu
~n pw I[ wf.t ppqfo LU'I. hpntJ ft. ww fo n LJ p IL J w lJ'iih'l.fr nLJ p Uf w p nL

LwqnLf1Jwb JfoP.It U[hLn.[! t ~wJm'ufo ~wt/_wuwf'wftznnLf1JnL'u qn

JnLPJnLb nL'ubbLUr U.Ju f[wJ wJ'u fuJpp w'I.hpp wqh[!J 11 Lft.£! L[!- · 

L'{UJuutnLJ t ft.wPf• JwqwpfJJwf,£!, wJL 'lh u[ .prtLJ , bpp 'upw'u9 

Jflt.IL b'I.wJ ~wpwpbf'wftsnLPJntll[! Wt'{ut~nqnLJ t 'uf'w JbJ ftw-. 

JnLfmtjJ J ntbf! 1 

'-lwpfo qwqhp'u[! wnwqbl qwJn LfJ t mut.[!utgJwL· .t;w'bfJh.•1( 1 

b{Jb Lw qwU[qwJ t ft.wLsfrntJp nf'nzwft.p .pw'uwftp ~bin , lfwq

Lhlf.f•ntJIJ qwpn'I. t qpmpnLwppqwqw~ IL ~nll~npw{Jflqwf[w'b 
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!:t:~' 

-1ufli1uf'11' '/Jqr{irif'Jnrnp ifdJuJJ' Lu~Gmju7 ~ fm~n/m~ p1u1 

-m'rm'Jpi/:r iliJ7~TiiwbmJm 'l"'J'GmJu0 td'JmJb fHuiJGmJul V 
ilnml' i{p 'lmFf17u!'J'16 ~ ni{lmm •ilJq'JIJif'Jnmp (IJlim "'1 J9n '/puy. 
-Jjl 'tJmiJ).fmpGmt{luf dJ7uiJ I/1J1uLq:, !ff'1UIJIID ilbo fmpGmd 

'-mm L9p7u LutJU7J' (JqGn/ •JqiJ'Jmilmmlm) JqiJiiiJmfmiJmLq~ 
'1"'J'GmJul 'p7Uilln'1b IJIJmiJmLq 'l"'l'Gmljlut/J 'l"'f'Bmrlu(j 

. tl'fpGmJwmm'J'Ib 'l'l p7un1Jn '~ · 
JyJmrl lriJ-'JoOOl. JmrlmJupun iliJm~ifmnm_pJql 4Ju 'm'l:r IjnqJ 

-_'I'Jmp IJIJwrlpfl pu1'1ptpl iJJ'11JGwiJmm41nn mJ'J •iJJwl.LupiJmiJ 

-1uilmln lqp i{flm'J ~ f''UIJmi{lJulub rlJq IJnq :p7uGIJm'bmJqb {l 

GlJ-'JoOOl iliJm~IjmnmpJ'Il mJ'l 'i11J1urll'lJ ~ p7ulJfl ilflm'J u.qb 
t/'Jniif tp.UJ'1u6mJ7Umm'J'1b GIJmiliJ ~ p1upJmmGmrJ ilp1uGmJ 
-iluf 'JmFfl7ulJt7f7u1 1illffi7ui'l IJI/fmG7u'Jmmljlnn Ijfim'J Ju

0 
:(JyJmrl GlJ-'JoOOl) p1udln'1b 1ul9q · 

~f!,;,J'yJmrl pu·'JoOl J7un'1milmJ1ui ilijm~t/mnmpJql '1"'f'Gmil 

-,m t/'Jludpfl (pmb'Jm 9t't ,mlljy.i{lqpm) pmbiJm b'Jtf:r mrJml' 

-m:, ~ f1UIJ"'f'l-l' ilfJ-.uTii'ubmJm 1u1'1'1G'1m if'Jm!J.Ijp Lupf7u7l 

-1J'1'1Gw1Jmmt/lnn :G4'1m~IjmnmpJ'1l ifn'liltj-'Jmp mJ'J "'1 Btf'17uitJ_ 
-1ubmJm '1"'f'fllml IJ'J7urlpeJ ~ frnpn/miJ iliJmiJmil t/GluiJmmt/lnn 

Lupf7un lqp Ijflm'J Ju0 "f'Jm~Ijp Lupf7un ~ p1u'JG'Jm iln 

-mJ' Ij l' tj Gw 'Jmmt/ Inn "'1 '1'1 p1u pn/ uf i1 J q fJIJ7Ui fi7u'J mm:, t/fi m 'J 

p1i.iCIGmfi'1il t/'Jm'Jmpmp bFYl tG4-~.~:}t 6 1'1B1Jm. ~ ilmqln'l puG 
-ulljp-i{G_uiJmilul ~Jt/Fmfi'JmLmfi ilp1uGmJul 1fimi:J tp7uJq'Jmmll 

-mlnm-p7u7~'Jmp '1'1 pwfJBmmn/ ilflm'J lmum Gi{p1uGmJu
0 

. :( lt :IJ'J) BijJ 
-'I'Jlft/'Jnmp . Ju11J ,iliJmpBmiflu'l' IJ~t/ '(Or •IJ'J) Gt/Jq'JJumiJ 
_JupmfJ7uiiJtJm ~ fmppbmiJ ilf!im'J 'J"'f'BmJul '11imtl'JmLmfi 

J'1UJu biJil ·~ JqrlJmm iJJ'I.'Jmmln IJ1imJ,m_mifbmJ'1ml' 1£im'J 
Jul fmpGmmn puilqiJ'JmiJmL'I 'l"'f'GIJJt/lu,p "'1 'lifFmfl'JmLm.g 

_ tpu6u6Ijp 
1u1'1'1Bmu'1:;-pup1uGm.Jul ('11Fmbo) 'JmpBm{lu•p '7 ('J1Fmm 

-'rm m'Ju IJ) '11' m fiqm.Lnifl il q1ui fllu pmfJ,un/ · DijJq IJililuJ pm 'JfimiJ

'7 BIJiim'J. fmpBmmn/ '1'1 p7u'1mm", ilJqiJilil'lfff'miJf!im'J ,Ju
0 

~dWI.nQRUJIII 'l.llltll<IJltJit-'lllt<ttitJ'C tURll~'l,~ 
itll'l.llJlll.P '\ll£o(l.JtiUJ-LllSJll lJJQ'\itJQ-eiJlll'l.oliJ'fllJ Jllo 

tl;e 

1 'JifJq '1'11uT fl7 u nJ ufu:p_ '1"' 'r mJ u r~ 

LuBqiJ1U yLqm 'Jm'J,;,pmp '1"'·l'Gmilmm "1.'1 '1"'1''1 ilJqiJIJ111id7un/ 
-ufuf LuG'1fJ7U 1L'1m m9:;-4Jqnmp l4JbmLmJ mui l' t/flm'J 

'rm'Jmpmp 'J"'l'mnmJmmln 1JqfJUfm:,mln Ijflm'J fmpGmmiiJ 

1'1'1 p1u'JGm'1'1bupu:;-ilflm'J fmpllm14Jqmn "'1 fmpGmbtfJ 

-qummln f"'PG'!'mn/ Jmpm:;-7U1'1nf'1m'J ilp7Umml1Jm tfJqn · 

:L1ui nm'Jmln 7u GIJ-%6' /, pupfi ( 

Mm •J'1fl7ui'1 Ju7 %!1'!/6 '1b;,p'J11m 11Jm'1'uJmln ~ ilm'lln il:eJmiJ 

fmpGmliJJ'Imn fmpGmmn/ '1Fmy~pm:, 1·SflliJ( tumq:, BifruiJ 

-JmvJuf 'JlJFmllup'J .Jflmlf p7uJ'1'1mll'1"'J fmp'Jmf mFL'Ifit/I'L 

'1'1 J11uluJu ~ il'Jm'Jmil mZ'Ipmil:,!fW IjJmJm'JluFmq: :lmum Bi/p_ 

-1uGniilmm 7'1'1Gmp JmJmiJ7uFmiJ l'll' 1flm'J ~ pml 11q]!YJ 

tilpm:, IJ'JmfJpLuiJ t/flm'J fmplm:, 'Jm'Jmf'mp 'J"'l'Gmltplqm-R ~. 

p1u'JBmpL9p ilLm '11lJ'1r IJni/ •ilpm:, ifii'J!:ffil' 1nu'1Gmpml., 'Jlf. 
J'1Upf1ui rlpmie}1umlq:, il'j_uJu '(O~H!J • tQSH9j£~N ,p7ulJill!lm'1 

. ''IJm1Jmpfifim'1uJmifiJ -., O~H(;l'tOdHeB N ,p,uljJmmq qmiJmhJd 

-mJu1;nu1; 'JJ't/:t'Jilq) J'1'JJmJm'j7UfmiJ-Lm iJ'rm'Jmil ml9pmJ:, 

-'1m '1'1 p1uqGmp lqp ljflm'J p1udlnqb qmF-flwml'lpmJ:,qYJ 

'l''ui!ln9b 'JmpGmlljJ 
-qmn ilp1.ibJ.m'Jmp · mJq ~ JupmJm'J:r -., ilq7uid7UIJ7uim1Jmurll' 

-lu ifflm'J ~ p7U'Jm'Jml'1 illqpqmim:, i/ilfmpbJmlfmJJ .llqp 

IjcflJ'!Lmrl LuGmuq '1'1 p1u'Jb 'Jim umq:, GifJu 'fii1Uflullp !J'O 
Gu_'jm-% l ljbifJuli! ljpw1B1m'J ,f'1ui!ln'1b ljbupq. tt,m'Jmp7uifG . 

-lmiJ IJniJ 'l!/i1uf1ul lp l Gu'Jm-%8'9 ifmmi·nu1; IJm'Jmruifl 
-m'Jmifl' 'Jlf J''lltfJGmlqpm 'lifflm'J lp ()-l p7Ui/lnqb Ijbup'J 'Jt/F 

-mmmcJ;.n.uq; :Jq'jbup'J '1ifimpwljG1mlJ "'1 q1Fmurm1;nu1; '1'1 p1uf 
-Jubmlnbo Jmpm:, 1ulqluJu ilq7uiflw'1wimiJmpJql 1£imi:J ._ 

• 1trlpmpmmiJ'1· '1"'l'bilm'Jmp UfJ7uifi7i11J7UimiJ JqrlJmm BIJmJq 

pwpJmmGmrl ~ ]tu'JmJb pwillnqb 'Jmi£17upflfl 'Ji'u'l"'l1l' "'1 ~7 

'Jmnqmm•Jr i11Jm~1r 'J1imLm ifillf'J'Ji/pmrl 'J1Y'Jmum 1fimi:J 

nu£1£1 IJm'JmilucJ;nucJ; "'1 7uflflm'1uJUJ41J 1'Jmf7,md 
JmJmpmd lu 1q'!.11 ·tJ!J LuilmiJ lqp iflim'J LuGqq1u IJ1uifi7u'Jm'J 

-1uJmln f'll' ifp7u1BlmiJ '1l'lfrlJq :Jmpm:, tjmpGmlmum tfJ'IZ,, 

ljmn/nmmmlnmpm:, -~ 71;J iliJmqmil ljp7utjG1miJ JJ9 •ilnnijm/T, 

mJij pu1'1'JGmJ1 'lfl n'lfilm'r ''J1f'11zfB1m'r 1'1'JtfJmnfu'f f1,;JyLnr 



lrfrs; It['£! U[IUJJw1twt/_npl/_ntJ t o'l-fr y_bpJwumfr-Aw1tnt/._, npfr Jby_ 

t/Jnzfowst/._ntJ t JfJhf'.f!l! lt .t:hrzntftfr {~mljntfJJnt1t'hhpnq 1 
'bU[wmwf[w{wpJwp t ljwfJl! i"f'w91thl npnz fuurwyn 1 Jpy 

t;bmn {lnf' 1tjntfJbpfr JpP_lt 50 %-f!) t 'J.w ljpSwmn~J t l"f'UJS

Jw1t {wJwp oq.uw;qnp~qnrz y_hpJntfJJw'iJ ~wfuul!, w1t.t;w.f.b

Jwm funznpwa1tnul t · Jwu&Jrljftbpf! -Lt. qwljnwtJ wu/wpwmn
1
J 

fumwsJw1t d-wJwLw/1 ljwfJfrs JwuwJp .t:hnw1tn 1 J b'iJ 0 '11! It 

npnz o1t'l-n'L- 1tJntfJhp, npnL.p ljiupnrz h'£ W'l_'fhl l"f' ljwfJfr .::wm-

1[ 11tfJ J nLLLhp p ( ljh f' p { n lh_b f' Lt. w Jl 'iJ) t/._pw 1 

'L~. 40. ~w'lwGptujjtG }npwgJuo(t 

~"" ,(.Ulp: 
\.ll . 41. ~•n;l""!l•rwG }nrwgrrmG 

.)_ 0(1 ~"·t•: 

fl n [1 f[ LLJ fJ [! Z LLJ m {ft IJ[I n u /j.n "'/t f[ {, n p l!. p w [] w m p t/_ n tJ t 1t p.w 

rlhy_ wJntp qpSwftntJ qm1tqnrz ljwfJ1twzw.pwpfr wnljwjntfJJwJp, 

LUJufr'iJpL 1 hpp ftwfJftwzwpw,rrl! q.m1tt/._ ntJ t fJw'iJJ.p ozwpwljw•c. 

1tJw1t 1/_/t-AwljntJ: flnp ljwfJft Jhy_ (<:wmf[wU[hu J"Ltf.wLbpljfr 

Jby_) ljwfJLwzw.f!wpfr LJw'it. qfrt\wljJ! u.;,wsl/_ntJ t wJf/ UfLULn

G.wnnq, np <:wJwpJlll wlj1tfJwpfJwJftL tjrnzftwsJwL lnpwyJw1t 

IJhU[.pntJ ljwfJfr Jwu1tfrljLbpntJ 1.h1t <:wus~ntJ wnwtwLwl f[wfl-

1twzwpw pp PJ n tp b'lw LJ wL lj b1tm p nLL b p :. 

OIJp 50 % -wLns <\wpwphpwljwL funLull/_n 1fJJwL IJhU[.pn1J 

l"P ftwfJp fttwLntJ I; fun1twqntfJJnt1t, f[wfJf:wzwpmpf! uljun 1 J 

. J pjntpluzw1twl, -1tpw1t9 wpwL.pLhpitLJ qm1tqn'L u1.qpmwljn19 _ 

Lhpl! Jpw1tntJ b1t .k wnwy_w!JLntJ Jwu1tfrlj'i.Jhp 1 q.nLri_Abp, npn1tp 

. '1-rfl/_wpws1tntJ b1t qwfJ{r l"L.tntJ(!t !lnp qwfJ{r {u1.1fJwqw1twln4 
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' 
t:hmb.w1t.pm/_ltwfJ1twzw.pwpfr wl'l-ht;.fr'1wJfr1t fuJpfr U. uulfrmwqnt-

9P w;wm wJfr1twJfr1t fuJpfr JpP_Lt mhrzfr t ~t1th1t,,J t/Jnfuw'l'l-h_ 

yn 1fJJn 11t lL wnwy_w1tntJ h1t q.ntfiwl/_np Jhlw1tnf•'1fo1t1thp, npfro 

ljwfJI! '1-wti1tntJ t '1wN1twq.ntfiJLL nt1tb1tnLJ untp t;nmt 

U.pwq. [nLHLfr l."f' J"L'lW'l_ntplj /1wfJ umw1tntJ h1t l"f' 

J"LI[W'l"'f'ft ftwfJfrs hpftwumfr-&w1t JhfJ!''l""-' !lnp J"trzw'lntpf[ 

"UJ Pfo "LU fJL wzwpw f'l! UJ J n p!p t/._pS LU "" tJ zw L/J .t; frq.p n u "n "'"" 
t U. -\hzmntfJJwJp fun1twt/_ntfJJnL1t t ~Lw1tntJr lJw[Jfo rpnzfr1t. 

fun1twqwy1tntJ h1t lL ljwfJ1twzwpwpp Jhy_ wnwy_wlrntJ b1t pJnL

f'h'lwqw'iJ'1wft&hp Lt. zw.pwpf! pjni.phqw'hni.J tr lJwfJfo l"f'wy-

1/_w~ Jwu'i.Jfrf[Lhpl! umw1tntJ b1t ~wljnmljb1t ljwnntst/._w~p, npfr 

Jpy_f!l/_ y_ntpf! fJw,Pw1tpntJ t ,]wu'hfrf[Lhpfr Lhpuf! lt LU[wu-

mntJ 1tpw1ts L"t~Jw'i.Jr . 

!lnp ljwfJ'hwfJfJt/._wJfr'h JfJhf'.f!Lhp (l"f'• fJfJl/_wuhp, l."f' Uff'"U

m-nljqwz_w) UfLUmpwumhtfru oq.mwq.np~ntJ h1t wnw'iJAp'iJ JfJhp.p.

Lbp p { w J w f' { w U7 n tlj Uf w mp w u mq w ~ fuw n'iJ n L[''fth f' p rp .n

zfrwsJw1t l"f'w9 Jw1t JhfJn'l-Lbf'' _lu,trftwt/._n/' t JpwJL ifmzfowy

Jw'iJ q.nmpni.J npnzwljp y_bpJwumpSw'iJwJfrL nhd-frJ U[W-':U[w

H l' 

~U.~fl filll~R'IJA'i.Jb.flt' U.PU.S'i.JbPC 

~wd~ h fi1~m~ w~~mf,hr: ilwpUfw{wJl! UJLUJJw1twl/_npl/_w~ ~ 
t olhJLwfJfJqfr opufr'1w9ntJm/_, -"!'£! 1/_hpw.tqnuf .(- Oj!upuurhw-:

pfr1twfJfJqpt IJ.J'l- nbwljyfrwJfr f[wmwlfr'lwmnp1t h1t Uf'LLJ.fr 11 hp

ljp.~fJp w'lhf'£! 1 npn1tp ljwfJp tlhy_ h1t f!1tlf1tntJ WUfLUf'lilmntpW-

. JP9 lL wJw1th'lb1tfos: 

lJ.tl/_wt;wJl! U. {nm£! wJhLfos .t;tJJSwfu -\w1t'l-fo"fntJ h1t lfin

zfrw!JntJnq UmLLJst/._wq l_llf' UfLU.t;LU~nLbpntJ/ /J.pwmft Ul_llLUf_LU.-

9 ntJ £!. pw swm pl/_ It LJ t -&w f'Uf" .t;" '1[1" LP 'lIt"- u. U7 p_nt;J LU L LU (1-

'1JII>'L.p1thpfo opuft'lwsnulnt/._, npn1tp qhp b1t w.tqntJ wl'1Hf'l--

1thpfr, 'l(bmnLLbpfr lL wJLLt ilwp"ff {fr'l-pnlfr'll! mh'Lft t nt1t.b-

1tntJ Lfr"'w'lw !phpJb1tmfr wnljwjutfJJwUp 1 "f'l! .f!LUJ.f!WJl/_ntJ t 
· UfWumbpfr'lwsl/_w~ pwpJ.p y_bpJwumfrSw1t'iJhpfro: 

lJn&u~umh&g~wJ~ wrwm&hr: U.lJ"'·.f'wzwmntfJJntL[! b. _wl/_w

'l.wt;wmfoftwJfJIJtfJJnt1t[! fumwsl/_w~ ljwfJfr (zw.pwpnt/._) Jhy_ wnw

twLn,J t "wfJ1twzw-fwp{' .Uf.w'(.hqJw1t k PJ"Lf1h'Lw9Jw1t nh-
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tu.Prwu.snr u.ttuu.su.t~tbf' 

lUlllwgqwb ~Wf'l'P Gumzp GwluW1..4Wlllpwulllni.u[! 

"t.Jwfupwfl JuU7wst/_wJ- . ~wPfo (ltJJpwpnt/.) fJJnLl t/_hpsHw · 

pwJ.iqw Jfr UfUif'nLfiwqn~fiJnLh[! pw~ill qnt/. JuflwJ pnt/_ fuwnflnd 
hfJ Jfr11llt wJpnl[£ q_wbq.t/_wJ-p ~wJwuhn t/_pC.w~{!l bflh 'bJnL

lnLJ f[wfl lw.pwpfr fun2np pJnL[Ih'lflhp, UJUfW ~wt/_wflqntJ wJfl 
JwflpwshnLJ hL Lt. UJh'lw.fnfunul pwblfwJfo Jhtt UJflnt~hUJlt. 
JuUJwst/_~J- ~wfJp ~wJwuhn qwbqt/_~tt{! 42nntJ_ hfl !f'P UfWf'nL-

flwqn~fiJntb[! npnlh[in ~wJwpt 
lf.fnLII' npnlrnJ-bhp"f! i[winwpntJ hb fpnt/_ flnuptuowJ- ful!-

UJWBt/_w,} f[uiflp fiJntl~hpntJt UJ'fl'lfr,;p fJJntl UfWU7[1WJJU7h

lnL ~ wJwp lflnnt-J Lt. ( Jp·'bJ_lt 0,01 q G.lU7n'tfJJwJ p) 250 dt
w'itns .p{rJpwf[w'it pwdwf(ntJ wflntJ h'it 100 q JuU7wstf_wJ- ~wp, 
wt/_htwoflntJ bfJ JnUJ 100 dt UJW,P t_ntp (JnUJ 70-75°C), fuwn

'itntJ b''b Lt. L('Pt/. ln t ttqh[nLB ~hmn. lndmtJ/J.l! Awq.wpft Jptnlf. 

l9'bntJ 250 dt-w'hno qpUfwt:'llfw•)- fuswflnt/_ lwifftl- lfnlpwJft 
Jht_t Pwdw4p Jp . .pU{bp w'bq.wJ_ ntzn'lnLJ hf, nt_ Jb,} .pw'itwq{r 

fpm/_ Lt. t_nLpf! 'bittJ'it ~wq.wpf; Jfttn.l_ l8flntJ 1.wtf1ftl lfnlpiuJfo 

Jhtl- ""L.PWJP Jht b,_wJ- t_ntttnLJfll! u(w'l-hoflnuf b'b Jft'btlt. 200C, 

· fpnl[ wt/_htwsbn~J dfof.tllt. 'bftlf!• qn[pwfl J-wJ-qntJ fuswJ.tnt/_ h 
twtf. JuumflntJ 'f.tpw UfwpntflwqntfiJnLb[!t 

fulllwgqwb 4w~Gwu~bp~Gbr 

fuU7w9t/_wtt qwfJp (lwpwpnq_}, untpC.p, f[wqumJp (JuU7U19-

.I_wJ- ~wflnt/. Lt. lwpwpnt/_), fuUJwst/_wJ- umhpfotwstf_wJ- qwflp Jh'l 

!f'P UfUspnt'itwf[ntfJJntb{! npn2nLJ h'b 102-105°C-ntJ tnPiji9-

JwL J~f!n'l-nt/_ (wppptnpwJw.tfo1t) Lt. Ufwpw!f>pL{r Jht mwpwo-

flhtllt/. ( wpwq.wotf_wJ-)t 
gnrwgn~U 102-1 05°C ~};rUWUm~UWbntU; 0-q.tnwq.irpJ-nLJ 

bf.t fJnLJfl UIU[UI['WLnntpwfl Lt. nhwf[U7pt/_flhp[!_, pLt np qwflp 1.."£' 

bJnLfJhp[! npnlhlnl diu-Jwflwqt 
fl (' n z J w fl ,f b fl n '1- p q 1J1- fJ '{bU7UJUI[fl tt 50-55 JJ 
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urpwJwqttft b. 20-25 J'J' pwptlpmp1wJp wu1wi{Jw PJ"LflUf!, 

"PI! w4_w~ ~ zftqwgwd- w~fun4_ (25 q) b. ntLp wupu~.(w tlnrzftq, 

mbrzw4__npnd bL l_npwyJw~ UfW.t;wpwLntJ 30 rnUJ : U.
1

Lnt.t;bmb_ 

~lluft~wmnpntJ utwrzbyLntJ LL b. ~2nntJ 0,0005 q &zmnt
fJJwJp, 

· !lnrzrqn4_ w4_w'll! Jtz_ntJ bL Jf, ~nrzJ b_ w'lwm Jw~bpb.ntJ-
. PftL tsLntJ Jnm 1 ;5-2 q fumws4_w~ ~wfJLwJfJb!'ll (zw

{!Wpn"-J ftwJ 2,5-3 q fumw:;4_w~ uwbpfttwg4_wtt ftwfJ 1 PJ"LflUf! 

~w~~ntJ bL b. ~2nnul JftLlb_ 0,0005 q &zmn
1
tp1wJp 1 PJ~LflUf! 

Pftt
0 
fJbflbtn4_ '14u.t/t ~2nwLill! L9LntJ bL 5 tft mwp f"Lf' 

(98 C) b. wJL. ptwnLnLJ JfJbpflft, ftu~ ,wf.l[w w4_w'l.ft .t;bm 1 Umb

pftlwo4_w~ ~wpft Jb2 funLw4_ntfJJntLp npnzhtftu l;;f'wantJfto 
wnwi f"Lf' lbL w4_htwsLntJ: 

PJnLpup 'ILnLJ hL bnwon;z if'wJft'i.t pwtz.LftpntJ, wnw2ftL 

5-7 rnUJ f!LfJwo{!nLJ U[W{'IIL'iJwqnLfJJnLLf! wLf!L'I.t;wm fuwn-;. 

UnLJ M11 lJ.LwlP'l!! ~UitnwpnLJ l..L wj'iJ,ljbu, ftLlutb'u ~wfJft l"f' 

JLw9"f''ll! np7blftu, lun'i.tw4_ntfJJmb UfW(1f7Lhw~nLf/J,nLLf! . .t;w2_ 

4_nLJ hL 0,01 Yo b2LnnLfJJwJpt RIILCfW.t;bn. "f'"2nLJLbpft Jhb. 

hrzw~ mwppbpntfJJnLLf! luthm.p ~ wLy'i.tft 0,2% -/tyt 

!lnrwgntJ' (mwfwgntJ'mt) UJU•rw:}tl:dift J'hf: r/Jnrtlft pLflwo-

fl"LJ P!"'lluft lpnfuwpbL oq.wwq.nr~nLJ bL wuntJftUh . pi.u-
rfw~: 

fl. b w ~ m ft 4_ L b f'· 2Pft!J19w~ wlf.w'l. ~wJ utbJ'lw, w'£_ 
2"Lf' Uflupw!pp'bt 

fl p n 2 J w L J b p n 'I ft ~ w L .t;bmL.JwlL ~, · lJ.unu!ftLb l"f' 

pwrfiullft Jb2 19LnLJ bL Jnm 8 q 2Mw9w~ w4_w'l ~wJ utbif

'lw, 5 «J U:'iJfNL{' f.l[l.lt{'W!p.p'£ b_ LUUfLU~JLU tlntzpqt fil'nLJL tnwpwy-

'iJbfpu -'iwtbsLntJ bL Ufwpw!pftLi!, tlnrzft~n4_ w 1L fuwn.LntJ . 

w4_w.'l.ft <:bur b. fJn'l'itntJ <:n4_wLw: U'ft'Llb_ 0,01 q &zmnLfJJwJp 

~2nntJ bf.t 5 q fumwy4_w~ ~wfJft ll[w.t;w~n, wLn'tJ pwrfwqft Jbt 

b. mw.pwyf.tntJ f/.ntJL pnsn4_, pwrfw~l! UfW-'ibtn4_ ntLhtftn4_t Pw

rfw ~p U[ w {' ntf.tw qn t{J Jntf.t [! tln rz/t q m[ Uf wp ph pw pw p fuw n'£ n1.J 

bf.t, -'ihmb_bln4_, np Lw lSWJmft pwrfwqf'9 qnt{'Ut 

!lnpwyJwf.t w4_wpurf! npnzntJ bu f.tpwf.tn4_, np pLIJ-'iwm4_nLJ 

~ bnwlf!, 'lwf.tq4_w~l! lf"f'2 'J"LJ~ ~ f!L'J~tf.tmJ, -'iwJmfl4_ntJ ~ 
f/ntJL ~ntfu b. pw(huqftL Jnmby4_w~ uwn{! Wf.l[wqftL l[1 pf!plh-
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Lnt.J, Pwrlwlfl! fop Ufwpntf,w~nLfJJwJp Ufwrzbsf.tntJ bfJ fubsb 

uwlft 4_pw b. lf2nntJ, lunf.twij_ntfJJwf.t UfWpntf.tw~ntfJJnth(! (x) 
mn~nu'i.thpm[ npn2nLU bf.J <:hmb.JWL pwf.twtlb.n4_. 

x= 20a, ·· 

npmbrz a-f.t ~2n.Jt ~npnLumL ~ l"f'wyntJfto .t;bmn, 

Rntqw.t;bn. npnzntJLhpft Jhb. btzw~ mwppbpntfJJnLLf! 

lUfbtnp ~ wLoLft 0,3 %-fts: 

~nr ljwp&wJ'rhrf:&hr: !lnp qwfJjt, Jwu~w~wf.t l"f' utrb

Ufwpwmf.tbpft, l"f qwf/Lwuhpft, l"f' J"L'lP• ~wfJLwlwpwpft Jbi 

funLwtj_ntfJJwL UfwpntUW~·nt{IJnLL[! npn2ntJ bf.t, oqmwqnpH

l""- "w!LUfpuft WUfWpwtnntpw b. nbw~mft"-Lbpl pUl_Ufbu ~wfJft 
l"f' Jf.twynp'Jft npn2Jwf, rfLYJwf.twq 1 

fl p n 2 J w f.t J b fJ n 'I ft ~ w f.t mwftpbp ~ JftLlb_ 102-

1050C b. JftLlb_ 125°C l_npwsLhtftu; 

!lnrwgnnfp 102-105°( fhrtiwumft6w&mJ': lJ2nntJ k 

WUJW~JW JIJ'lfok UfW{'ntf.t'wqnrz f.l[Wlrtf1LUUU1p PJf1L[lUp Jb2 ( mb' U 

~i 330) l9LntJ H .3-4 <f l"f' ~wfJLwJfJbpp ~wJ 5 <f qwfJLw-

2WflW(1t 'Izn.wL[lf! w4_w'l.ft .t;bm fuwnLhtnL{J .t:bmn PJfll[lUf! fop 

· UfLUpntLwqtnfJJwJp 'ILntJ bL ~npw.aJwL UfW<:wpwLntJ 102-

1050C'-nult . U.jf.tnt-'ibmb. wLwlP'll! qwmwpntJ_ hL ftwfJft l"f' 

JLwsnp'Jft npn2JwfJ flrl111fiz , 

lunLw4_ntfJJwL Ufwpnt'i.twqntfJJnLLf! npn2ntJ bL .t;bwb.Jwl 

pwLw!kn4_, 

w (gl-gl) 100 
g- go 

npmh'l 'JI~L -funLwij_ntfJJw'i.t 

go-L' PJ"Lfluft lf2ftnp w4_w'l.ft 

g-L' pJntpuft ~2/tnp w4_w'l.ft , 

.t;bur Jftf.tlb_ l"f'wyntJp, q, 

UfW{'rtL'iJwqntfJJnt'i.tf.t ~' 

L. tln'lft~ft <:bur, q, 
tlnrzH/t b. l"f' JfJhp[!p 

g 1-f!' pJni.pu'ft ~2/tnl! qwfJI! l"f'W9LhLnt9 .t;burn q: 
. !lnp JLws','P'IP Ufwpntf.twqntfJJn'tf.tf! (x) Jft'i.tlh 0,01 q . 

'lzmniflJwt!p npn2nttl hL -'ibmb.Jwl pwLwtlb.n4_. 

c~ (gl-g0) too : 
g-go 
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Rnul-w;;bit npnznt~lflhpp tl/ry_h. bqwq mwppbf1nt..f/Jnt..flf! lUfbm.p 

t wtgfp 0,20%-pgt . 

!!nrwgnufJ:l 125°C-nui: lrznmJ bfl 5 ·if l"P ftwfl ftiuJ l"l' 
ubp, 'bpwlg ;;wlf_wuwpwlwif. pwzfuhtnlf_ pJnt...pufr ~wwwftp 

Jwftbpbupht flJnt...puf! ftznwh(!p ~bm '1'imt..J b'i.J z_npwgJw'i.J UfW
t:wpwhfr Jby_ (125"C y_bpJw~mpb.w'i.tnt..J), 'fwpwltfo qb'bmpn

'bnt..J, fhptl wz.wtj.p nb 'lhpl[ nt..wpp tl wqwp'fw4f1IJ 1 !1 np· qwfJI! l.n
· pwpflmJ hfl 25 i-nUJ-nu!,- foul[ l"l' uhpf! 20 rnUJ-nt..Jt flJnt,PUf! 

ftznw'b.pp ":bm U(wqb[/iunJ _bL ~j!upftunnnpnt..J h. ftznnt..Jt lun

'i.Jwl[nt..fJjwh U[Wpnt..Lwqnt..{JJ"LL[! .t;wzl[nt..J bt tn"jt pw'it.wd.b

l[nl[t 
~nt..qw-t;b,_ npnznt..J'bhpp Jfrlh. bqw~ uliwf'phpnt..f/Jnt..'ilpz_U[bin.p 

t 0,3%-pg wl[h[p Lf,'iJpt~ 

u. U( LU {' LU m n L I' Ul t tnLJ'ilt L fo'ilz. "£' ftwflf JI1Ulf! nrn

zbtnt.. . cfwJw'i.Jwftt-
fl.bwfttirfrlf_~bp. 1,8i-1,82, 1,?8-1,80 fumm{JjwJp 

_MJpwftwh {JfJnt.., foq_nwi!fot UU(ppmt _ 
flpnzJwt Jbfln'1frftw'i.J t;bmlLJwl'i.J tt lrwfiljt JI1L'l_LU

lwif.fr Jhy_ L9tn~..J bt tO dl ~.)Jp'!'ftw'b {Jfilnt.. (fumwg1_w.) ftw
Pfo Ufw.t:1.uhn'i.Jbrft (zw.pwpnlf_) .t;wJwp 1,78-1 ,ao fumnt..fJJwJp, 
fumwgl[wJ- umbrfrLwgl[wb ftw(Jp .t;wJwr 1,81-1,82 . fuuint..

fiJiJJJp)t 8nuzwz.wtj.fr Jby_ UfbUfbmnlf_ ts'ilnt..J b'i.J 10,77 _Jl tnu
pwglf_w.) fumwglf_wd- ftwflp UfWt;wun'bb(11 dt pqnwJfrl Ull(p['ll1t 

Bnt..qwz_w,Pl! bwhqntJ ht fugw'bnl[, bnwbrl-nt..'il flwt{lw.t:wpnd 

10-20 ~r~, fJw:Pw.t:wphtfru 2-3 w'bqwtlzpthtnlf_t . 
Snt..qwz_w,Pfr Jhy_ flwq'~t(Jw'bjnt..{J z.w'bg'iihtnt.. ":wJwr, flnu

{'wgl[wu ftwftwnt fumwglf_wu qwflp t;bm fuwnf.tbtnt..g .t;bmn flmz
tnt..J bt 1-2_ rntq .t;ui'bqpum, wJ'ilnt..~hmu z.wt{lnt..J Ufft"Ufbmnlf_, 

'buml[wbpp'il &bn[! z_mwlnlf_t . . 
-l:J.1tm.t:hinb. w,fpnqy_ nrnzn~..Jtbpp ftwmwpnt..J ht, foLlUfb" 

ftwflfo Jby_ "f'"lJw'i.J JwJw'i.Jw~t romwglf_w<t ~w.flc ~ fumws~ 

1/_wJ- uhpf! ftpft1Jwftfo wfJ'I-wJ !JMILnf'fo!/mt..q.intl hflt lumwg1_wJ 
· umhpfotwglf_w.) ftwfh!• ump&.f! k. ftwftwnfl (fumwglf_wt) ftwflni/) 

ghflmpp!pnt..qntJ hf,~ hrb.p w'bqwJ 5-wftw'b rntq-nlf_ y_pwJfo11 

pwqflp[!nt..J 65±2°C-nt..J gbflmrfof/>nt..qnt..Jpg wnwy_ urw[li:Jtgtb

L""-' fint..qp unt..f''Afr u q~qwnJft (fumwglf_wu ftwflnl[) Jb-2 
ilpnzlitflu hpqpnf''1 gbflmppf/>nt..qndfog wnwy_ p_pw1fo1J pwqflp.pfr 
Jht. U(wt;blnt..g .t:hurn J11L'l_Uil_LUtPI' nt..Jbq {Jw,Pw.t:wpnt..J b'iu 

Snuzfr' U(Ut('nt..ftwqnt..fiJnt..'ilg .t;wll[nt..J bft P"L"l' fumwg4_wcf 

q!llfJ'i.JwJflbp.ptbpfr ~w_Jwp, JI1L'l_LUlw.Pfo gnt..J9 ml[w<l [!Wfi~qp 
pwq_JwU(wmft_h[nl[ 2,57-nl[ . (fumwglf_w.) ubefo '1bll(.pnd 

5,14-nlf_)t ~nt..qwt;b_n npnznt..JHpfr '1bUf.prnJ , Jnt..qwz.wt{lbpp 

·gnt..gnt..Jbhpf! lUfbml! t . {tpwrftti mwrpl,plf_b'it 0,05-fos wlf_htfr 
pwJw'i.JmJnlf_)t · 

!} 11 f' It LU f1 ft IU J p b [' [! ·'it_ b [1 

n I' n z J Ul t J b f1 n 'If q LU t .t;bmuJillL'i.J l;t luwnfuhJ b'i.J 
pwflqwtbpfo U[Wpnt'bwqntf/Jnt'bf!, {u'bwtf.pnl[ Jw'bpwgflnt..J b'i.J 

'l:"t..'lA~pft . . . . 

Uhr~ JDutwz.wl}thr: nL Jbc} puiJwftft Jb'l.. ts'ilntJ b'i.J 2,5 'I . 
--l.np wfiW('LUUJ_ ~LU{J, l11f' ubp qwJ 2 q tnr J"L'f U 'i.Jrwf.tg {pw wlf_h

LUJgbnt..J 1,50-1,-55 fUmnt..{JJwJp 4-5 J1 <lttJpw~w'it {Jflnu 
lJ.JlJnt..t)bm/_,_ LUU[LUqJW J.nqnlf_ /ulf'n~nt..U bfJ Jj,fJL/_,_ t;wJwubn 

qw'itql[wJp umwgnttfp b. t{ln.pp Awqwpfo Jfry_n.gnl[ t{lnfu,;,'lf'"t..J 

Jn~'lU!lwtflp Jby_, pwcfwqp ntj_n'lhtnlf_ I!Pl .pw'bwqfo {Jfllf_m{_t 
· ll'f11[ft p'itlft:'utftnt..p pw'bwqntflJn<'it't ~- 18-19 Jr 

l.b'lnt..qft Jwftwpf}wql! Jntrzwz.mtj.fo tlb2 U(hm.p .t 6-10 dd-nl[ 
11111<lp tfr'ilfo pftp t;pJ.pfrg: lf.l[h[wg'itnt..J bft 1 dt foq_nwJfoL Ull(ppm 

· II. p1LtzWlLUtff! qwuqnt..J fUgw'i.Jnlf_l {J.J'i.Jnt..~btnU w/b 'fftntJ b'iJ 

11'111Jp'il pu/q'bfol!fr Jb2 (65±~C) fUsw'i/nlf_ 'lbUffo 4_bpu_l~. fuwn
Udru U(w.t;n,J [!'ZU'l'itfoi!Jr Jb2 7-8 rntq: UU[pmwqntg'ilbpp 

fill.d-Jwf.. qnt..qf!'itfJwg . gb'ilurrp!f>nt..qnt..J b'it . 2 utflqwJ ff'LUJp'it 

F'_lllf.f,Jrlnt..J mw[!wg'ilhtnlf_ 5-wftwfl pnU[ (65±2°C) 9bftmjrfo

'-•L'IJwb tlfrt.u b. 5-wqwft rntq J"L'lwluitflbpfo gnt..gnt..tlf! t:w2.• 

,_,, • .., IUILUI'l..l 
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2,$ q ~znw&.pfr 'fbUff!"LJ wplfJiiL'hl!£! pwq_JwUfwtnqntJ bt 

2-riq, 2 CJ-fr _'1-bUf.pnul' 2,5-nqt 1/tnwbfiLJ bh J""lfr Uf~pntbw
qrnfJJnLbf! lanwJfrh mnf[nub~pn4_, 

· lJwp~ JnLJ\.W(W~th~: !JnL'lwl.u"Jtfr Jh'l Lafww b'iJ 10 dt fJPnL 

(;_np qw{JflwJ{Jb['l!f.thpfr L;wJfw[' (wnwf19 zwpwpfr) t/_hpahnLJ 

bL 1 ;81-1 ,82 JutnnLfJJw,Jp H-JpwqwL ppm, fruq zwf!W(' 

UfWpnLLwqn'l 1_np qwfJLwJfJhnLhpfr 'lhUff!"LJ 1,80-1,81 

fummfJJ~Jp HJpwlfwL fJfJm)r n;_ JM pwclwlffr Jh2 £1!9-

LnLJ hL 1,5 q ;_np qw{JLunlfJbp.p, wqhlw9LntJ 4 dt mwl! l"Lf' 

(70-75°C), WUfW~JW .!n'lnq fr1hwJpnq JuwnLbln:f., .t:wJwuhn 

qwL q.q wcl-[! w nw L 9 lf n putn fr m brz w tj.n JuntJ . b L JTILI[_W ;_w tj. fr 
Jhf_, 3 tit 21'""- "'l"'lblnq pwcfwlll! IPJL[!wb, nptl(burzfr J;bqntqfr 

Jwf(wp'lwlfl! JnLI[_WJ..Wt/>fr Jh£ plffr J;frJI!fr9 swap LfrLfr 4-6 

lili-nt/_1 

IJ.JLnt.t:-hmb. npnl_nLJ hL WJL~hu, frL;_Uf_hu ubpfr JnL'£WJ:W

rphpnLJ npnzJwL cfwJwLwf lfpqLwqfr 9h'i1Lnpfr[/JnLqntJ <lllf

UiiuiJnpJ-hlnt/_t l.wzt/_mJ hf.t J"L'lfr m·nlfnuiuJfr& UfwpntLwf(mfJJnL

f.tl! J"L'£UI}_Wtj.p onLsJnLb[!f! pwq_JwllfWUJqh£n4_ J;wJWUfUIUJWU

JuwU qnpcl-wq9nqt 9.ntlfw.t:bn. npnzmJ'ilbpfr Jfrlb. b'lwJ ;,wpph

pntfJJntb[! )_Ufbtnp { qbpwrj_wflop JnLI[UIJ..UitJ.p 0;05 9"L9Jntbpf!1 

If/; fJ n, 'f /r t n L p J n L f.t [! qwJUI'untU t fi('UJf.tntJ, np l_UI-: 

pwpfr W£1fh.t:fr'1wJfrL JunLUp[! wllfwlfrwftw&_ Jf'lwqwJpnLJ 

qmfuwq'l-b9nLfJJwL Jhi_ { Jmf.tnLJ J"'I-P .t:hm, npmb'l J"'l-l! <wL

'ffruwbntJ ~ opufr'l-Pi• 

3J2+6Na0H=5Na.J +NaJ03+3H20 
. NaJ03 =NaJ +30 

, ll.f.ty_wmqn'l wm·nJwp fJP~•uJ-Pf.tl!, lfwfJLwzwpwpfr UI£1Jb.t;fr

'1wJf•& Junu[pf! opufo'l-wofthtnt/. t/_bpwcl-nLJ { lwftmnpfrLw{JfJt/_fr 

(C1zH22012), foul[ qumlfnq[!' 'llJnLftnLw{J{Jqfr CsH1201 ' · . -
Bn'l-l! uwfuwpnqwJfr L. :f>pntftmnqwJfr t/_pw tj.wumnpbL z.fr 

wq'fnLJt IJ.JuU(punl[, Jumwot/_wu qwfJfr (zwp~pn4_) Jh2 Jn'l-1! 

opufr'l-woLntJ ~ !frwJL qw{JLwzwpulpf! Lt uwfuwpn'f._wf.t pwsw-
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~wJmblnt {wJwp U[btnp t wJL qbpwd-hc 'llJ"tqnqwJfo L. :f>pnt~
- mnqwJfrt U.J'f '1-b'lf.f!"LJ , frJwftwl,;rf, np 0,1 G. J"'IP 1 tit-[! o.p

ufr'l-woftntJ { 17,1 liq uwfuwpnq_w, qwpb£fr t npnzbL fumwo

qwu ftwfJfr Jb2 brz.wd- ftpw ufwpntLwftntfJJntLpt 

?pw ;;wJwp npnzwftp pwftwf(ntfJJwJp fumw9 qwcl- qwp 

(zwpwpnq) o.pu(r'l-woLm,J bu J"'l'!t/.' UpwL qntqw':bn ftwfJfo Jfo _ 

. WJL LntJ&Uffrufo 'idntzntJ w'lwfJ{Jt/_fo _Jf'lnaml f(wm~pntJ bft 

uwfuwpnqwJfo fr'i14_hpufrw U. 'iJJnLl_[! o.pufr'l-wo'iln1 J J"'l~4_ 1 U.nw

'lPL h. bp'fJpnp'l- ftJntz'ilhpfr jn'l:fr pwhwf['ilbpfr Jfr'lb. b'lwcl- mwp- -

pbpntfJJntb[! 9"LJ9 t mwlfru uuifuwpnq_wJfr o:pufr'l-woJwL•qpw 

uwfu'uqwu l"'lfr pwftwqf! L. 'ilpwLn4_ nrnz1nJ h'iJ Jumw9q~J 
q~fJfr Jb'l b1£WU uwfuwpnqwJfo UfUipntuwf(nt{JJnLL/! 1 . 

U. J w u h 'l b 'ir £. .t; w I' J w I' ziJ L .p L b ['· 250 tit-mLno 

2 lfnlpwLbp ftP'lfw.t:'llfwu f(wJ nbmfr'irb JuowLLbpm[, 26,5 h 
10 tl[~wLng Uffrutbmhbp 0,1 lit pwclwLnti!Lbpn~-, 200, 250 

tit-wLng l!frJ}wf(w'ii --pwclwfbhp, 8-9 uti mpwJwqJ-p tlw~ 

qwp'Hp, 2 pJnLphm 50 dt-ft _ ;;wJwp 0,1 tit pwcfwLntJLbpm/_; 

bpftwfJJW 2_U1Wtn/r4_. p_Jntpbmfr J;wJwp, /00 t.ft-wfrno lfn£pUit 

flo b w I( tn fr 4_ 'iJ h {'• 1,0 ft f(cl-nt 'ilwmpfmLJ, Uf'lL.!fi urtLL!f>wmfr 

0,1 &. . LnWnLJ{J (69,3 q Uf'lftL.ll! lntantJ b'i1 1 (lf'ntJ), W'£Ul

fJfJ4_fr 7,3 &. (ntJ-ntJfJ { 1,19 JuumtfJJw'iJ HCl-/t 120 d t-frL w~b

two'flntJ bft 80 lit £"'f1)r0,5 G HCl-fr tntJ-n,1p, 0,1 G. J"'IP 

tni.antJfJ (0,01 q -AzmnLfJJwJp qznntJ hL 12,7 q JuiLp utpnp~ 

l[wJ J"'l L.l9Lntil 150 dt-wLno_.p.frJf,wqwL pwclwf[ft Jhy_, wqb

LwoLnt"J bL 20-25 q. lfwtfrnLJp J"'lftrl- U. 25 dt 'l"'f'• bpp J'"l-l! 

_wJpnrun4_pu lfLntJ-qf, tntcl-ntJfJI! tnbqwtj.nfunt.! bL 1 l mwpn

'ln'fJJwL ~"LPLUJf Jbt. L. J!pnq ;;wuo'iintJ JpL)_b. hf'll!' 'iJpw-

1wl[ "'l"'lbtn4_ pwclwlfl! b. lwq fulunLbtnt/_), J hfJfrLopwLclfr 

0,1% -w L n 9 f_f'W 1 p 'iJ l" LUfiLJfJ, Lw m [' frntJ fr .t; frUf n u "'L!f>fr '1/r 0,1 & 
Lnu)nLJ/1 (24,8 q. toLnLJ Mi 1 l mwpn'l.nLfJJwb ;_wtj.frlftnlpwJft 

.Thp_ w.fbtwoLntJ0,2 q: wbf_ntp LwmpfrmJft /Jwppnhwm £. 1n,-

rtnul ufo'iiJ..b..'iifo'2f!)r · 

flpnzJwL iJbfJn'lftqwL .t;hm£.JwlL ~~ 25 d<f Lnu-

. PIM!J.f.wJ- Jumwat/_wJ l1wfJl! (zwpwpnt/_), untp-A[!, f[wf[wnL ll!9-

,41.ul bL 500 i.f1 tmt./tfoz. qn[pwJfr Jb'l, Jfr'ilz.b. qbu~, wt/_btws

k i•ul·t-"Lf' £. JuwnLntJ, wJUiJLJ;bm/, JmsLnd bL 10 d1 utrzLtlfr 
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umt!f>tump lnu}ntjp, Lw1. Jriwn'bntJ bfi h. Pn'lfintJ 1 rnUJ: IJ.4_b

£lll9fintJ bfi 1 li ~~nL fiwmppntJj, 4 dt LI1Ld-nLJP, znwfiwA.U 

z wpJ n tJfi h {' n 4_ J p w fi q.w J ku ftl w nfi n tJ fJ n LP u1 JP Uf w p n tL w fJ n L

flJnLfif! h. filn'lfintJ t;wfiq.puUJ Jfiw 5 rnUJ_: 11-pu,fiJto t;buw IJnL

pwfi Jpfil!J. upzf! l9'iJntJ hfi p_,pn4_, UfW{'ntuwfJntfJJ;Lfif! {JwplU

t;i.Upntd h. fJn'lfimJ 30 rnur 1.h'lntfJf! l"f' !pftlurpp J/tpn4_ !pfttm

pntJ hfi lfnlpwJp Jhp_, I.Uni.Uppfi 25-30 tll 1fWmi.Up~ntJ hfi, 

':lpUflU;;'lfJI.Ud- JuolUfin4_ ~nL~UJ..u IJnlpwsft Jhp_. UfpUfhmn1_ 

tsfintJ hfi 25 dt !pftlwpU1UJ, J"'lf 0,1 & 25 dt tntd-ntJP h. 
ftl lUnfint.J: fl Jniph urp9 '1wfi'lw'l, ~ "LPw JP Uf wpritfi wfJmfl Jntfi I! 

fti1IwJpn4_ JuwnUhln4_, wqhlw!JLntJ hfi fJd-nt fiwurppntJp 0,1 li 
37,5 tlllntd-nLJ{Jt 

':lntpwfi tfrwfJntJ hfi ftlgwfin4_ h. 20 PUUJ fln'lfintJ 20°C-ntJ 

Jntfl tnh.'lntJ: IJ.J'bntt;hurk w4_hlwgfintJ hL 0,5 li w'lwflfl4_p 

8 dtl~td-ntJf/ 1 fvwnfinLJ h. wfipwmqn'l J"'11! mpurpntJ Lwmppm

Jfr t;pUfnunttf/JP'1P tntd-ntJflm[, wjh '1wL'1"''l L8Uln4_, wLf!fi'I

t;wur ftlwnLhln4_, Jftfilk ·pw9 '1h'ltw4_nt'h q.ntJ}Ifo t;wJmfi4_htf!t 

u.,fint-':hurk w4_htwofintJ hfi OU[WJP 1 dt tntd-ntJP h. zwpntL.w

~ntJ urfourpntJf! Jplulk .4mll(UJw-'JwLntzwqwq.ntJfi 'fnLJfip w'u

t;hurwonLJf!t flpnzntJ hfi mfompJwfi 4_pw d-wftlu4_wt} fiwUJ

ppntJp t;pUfnun,tt!flP'IP pwuw~f!t ~ 
:h/ttmpwurfo JJnLu 25 dt-1!· tofintJ hu Jp LU_Jl }[nfiwJ.U. fJnL

pwJfo Jhp h. WJfi d-wd-~hlnq p_hpJwlwif, ntfih9"'l fugwfinq {php

Jwlwtfrfo ufi'IftltP q.fi'I/:41! q.mfiqni.J t t;h'lntqp Jhp) urwpwg

UnLJ hfi p_pwJJtfi pwqfippntJ Jftfilk 65-70°C phpJwuinfoG.wur 

luowfip pwohtnq, UfpUfhmnq qnfpwJf' J_hp L8fintJ hfi 

2,5 dt w'lwpflnt foLqhpufowJp t;wJwp, Juwn'bntJ bfi k -10 rnUJ 

liJW-':ntJ p_pwJpL pwqfip[Jp Jhp_ LnLJfi p_hpJwuUJfo"A~fi.ntJ wnw

p_pu. hphp pnUfhnul -':wG.wjuwqp fuwnLhtnq: .f!hpJI.Ulwtfrl! lt;w

fihtn4_ qnlpwfi wpwq. uwnhguntJ bL Jjrfilk 2()°Ct 

':lnlpwJp Jhp_ L9Uhtn4_ Jh~ qwfJfoL JhfJpfopwLJ, ·wfi[!Uf1-':wm 

fuwn'iihtfou wqh[wgLntJ h_fi q.,}nt fiwmppmJp _1 li l".td-ntJfJ 

JfoLlk {JntJL {JflqwJpL nhw~gplU (tntd-ntJfJP qntJLf! 4_wpqw

qntJL.frs qhpwd-qntJ t '1-b'J.Lw-opwLJfo): .f!hpJwlwtfrJi t;wLntJ 

bfi ~"LPwJfoD Lpw d-wJpf! ~~n~ Lwlllp{tndfo 1 li L"td-ntJfJP 

wnwp_foL pwJpLfrhpn1_ lqwLwlntg -':hitri-t, 
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9hq_npwg4_wd- fntd-ntJ{JfoL w4_hlwgfintJ bfi J"'lf' 0,1 & 25 dt 

tntd-ntJfJ (LntJfi UfpUfhmn4_ foLl np pfi4_hpufowJfoo wnwp_) k wfi

I!fi'l.t;wur fuwnfihtnlf_ PJ"tphmfog '1wL'lw'l tofintJ hL ~d-nt 
LwmppntJp 0,1 l1 3(,S dt L"~d-ntj{Jt ':lnfpwfl d-wd-ftn1J hb 

fugwfinq Lt fJnqLntJ 20 rnUJ_ Jn_L{J urh'lntJ 200C-ntJ 1 lJnlpwJfo 

Jhp_ l9'iintJ hL wqw{J{J4_{t 0,5 & 8 lit Lntd-ntJtJ, fuwnfimJ hfi 

Lt wLp_wmqn'l Jli'lf! mpmpntJ Lwurp{tntJp -':foUfnUnttfPfo'1/r LnL

d-ntJfJn4_, pfilUfhu uz4_wq t qhpltmJ, flpnzntJ hL mpmpJwfi .J.pw 

d-wfuuqwd- fiwurppntJ{t .t;{tUfnUnttfPfo•lfo pwLwqf!t 

· Uwfuwpn'LwJfo Uf.LU(IntfiwqntfJJn~Lf! (x) npnznd h.L -':htnltJLUf 
pwLwJ.ltn4_. 

X 
(v~·v 1 )T.0,99.100 ----''--:...._ __ 

. G ' 

npmh'l X-f! uwftlwpn'lwJfo UfWpntLwqntfJJnt.fiL t, %, 

. v-t' Lwftlpw:L fou.J.hpufowt urfrmpJwL 1fpw d-wfo,u.J.wd-

~wmpftntJ{t .t;{tUfnunttfPfo'1P Lnt.tntJfJfo pwLwqp, dt, 

V1-1!' foLqhpufowJfoO .t;bJ.nn urfrurrJwL qpw d-wfuuqwd

bwlllppntJfr .t;{tU[nUnttfPP'I-P Lni.rJntJ{Jfo pwfiwqf!, dt, 
T -fi' fiwurppntJjr .t;jrUfnuntLfPP'I-P {ntd"11tJfJp . urplllpf!, 

uwfuwpn'l_UIJp qpwJflhpnq wpmw.t;w1mqwd-, . 

0,99- tJU[pppq .J..Ltnq qtnfiqwd- qnpd-wqfoo (nulqntJ 

~I' ntfJ mn q{t lt J" 'lP t/r nfu Wlf.'I-h!Jnt{J J wL <; w J w p), 

G-t JfJhufo ~znwflpp, "PI! .t;wJwUfwmwufuwtmJ t 
111purpJ wL .t;iuJ wp q hpg.J. wd- 25 dt !pftlmpwlll f1L, q (0 ,5 q): 

~ntq.w.t;hn npnz_ntJHpjr Jftplt hqwd- mwpphpntfJJnLfif! uw-

J.wpnqwJfo Oj3%-fog w.J.htfo lUfhm[J t tfoLfo: 

qnp 4w~Gwu~bp~Gbpr tntb-btrm~JwG npn2nu.rl! 

n p n l J LU fi t n L p J n .L fi I! LU Jfl L np l"rf' ~wfJ.LwJ.flbpp- . 

lJ!'t'/1 npw~l! . qfiw.t;wmhtfou JH Lzwflw~nLfJJntfl . ntfljr Lpwfig 

~-twflqfiqh[nt, UIJufoh~Jfl' junfiwqnt{JjwJp ~UJq.hflwlnL .t;wur. 
'·~ . . . 

.,lnLfl[!t 9np fiJntfJ/r IJn'lJpg JunLw4_nLfJJwfi lftwfiJwL wu-
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~tt 
" 

lfdirrft ' :JIJ1ufd-,u'lmtpuJmln mJIJ J11Umt/b 7J J11UIJG!fbni1n -,.,. 

-rn'uqm:,. iliJuiJmflluif TJU7!f!f1U1JfY/ tGij~muJm~mJ' 4_dl ~irrbf Jtl 
4ilif1JLmrl 1'!41 JfmG 7111 -il~mvtlm~mjr 4dm'i fmpG1 'l!fp ift/"4 

.• ·;,f~u.p J:u 'nqlntJFm lnu'J g l!fl' 1dljiJLmrl' 'I1FmJ~ LuGmv·r·~ 
J11UJ'Lhil ilflu'Jmfilu,p 'i JllUIJVmtl/ 1J iJF1u-(nu1-GuiJm-1lJ0 ( lp t«t 
ljvljJuld' 1/nuljfilm~ jr1utJBm!!fpm 

1
-flm/j lp 01 'I'i ·J'1UIJG1 lyf 

JjtJu~'Jmfdu,p ~~ iJlmF-,inlf!f 1m~ 4 v_ u -filf [r · t(m p l u J iJ · 
. tfliluf1u1 G.u'Jm-%1 1vljJu1d ifl',u1B1m~ •]I 1m~ m lf .y ,. . . -. . . . ., 

td1'J..Lm-J 'I1FmJ6 'dm,Jim!t q-lp 01 7J lp ~'o,J'I,IJW'IIr"J"' 
'il'l'Ifluij;.,·rrdu<f' ·m J 7 u m m J mIn m -1J 'J lf b If·~ m I"(J .. 

:JmJ'nr!t tJmpBmlljJlfmn ~ 1rrmm11rr.miJ mlnm 'Jilu]r 

-hu-bmu~ 17 n11lfiJGmilmur 1'1uill LuGm1Hf ill!f_m~··Lu·ltmiJ1uJmm 

Lm 'Jm~mJ'1u1G1m~ ill'nif-tJ~u~m'ImiJ 1~mluJu lfflQ tn111ftJGirril 

_-mm ':JoOOJ 7J71J4Ji ~Jim 1J · n11tf'JGm1{)uit Lm 1Jn'tljtit)n:U1G1m, 

'l4iJm~ · l',"!t ~lf'ImJI'!rmn' ~ ·..Ju]!mdrritJS.. n¥1q1J-f!m~inlf.-('JJJtf 
--,0~ l' 7J71J41' l'~uBm11Jlf'mn) p-,uJlfiJIJmY-4tnn'mi'Jlfl JvJmrl 

iiiJ1uT-fl-,uJu ]lmilmiJ!t IJ;mf'hu-bmuJi Af!lmft t jnuhu-bmu~ 16-,u~,.u, 
-11nn J''IUJlfrl ~ lmvm ljm~Jmf'mp IJmJIGmiJmm JvJmrl iiJ'1uG 

;mJ'fJmd 1Jmifl-,u~miJ1UJmln 1J'1uljB1m~ blfl' ljflmft ti/LuGmb 

-mtl/ Jqv 1Jm~m'JI'1!t ~ miJ f'1Ufdil-b, IJmT-fl-,uiJ1uim~ ljniJ!f1!np__ulj 

'If U7-lf !r., uJ_ u I IJ1 J lf'J IJ1 u r -fl1U nJ u If u If vr ~ J11UV b m ~ m:, ) _.,_11 In J lf lj 

mn1nJ 1!fJ7mvm il-rpu1fl-,uljm1J1Uilmln 11'w1G1mlj ~mL!f, blfl' 'it/ 

-m~ nlj11fmnfmnJ iiiJ1ulf1-,uGljmuq-JmJrn!f lj~mluJu ljpqmn4n. 

trl pmF-fl-,uG~mJ: 

-~~rlmJm:,. IJmtl/nmutmlnmf'm!t · {'mLq 7Jl"fl'. JjJqbm lj]lt/f} IJm~ 
-mJurf;nurf; 1u 1]1-fl-flm'JuJm1lj 1J 1A.i11f11nl'ulj 1Jijfmmmrf;nurf;ml' 

--,u101mljm-1Jijlfbmlj ~ 1'1u]lluJu IJFm lql' 1dmft tG1vl/jrf]llm!t 

'l1Fmum 1fim~ nlflnmJu]lmtl/1b ~ {'m]ltl/mlj J'1uillnlfv 'Jmifi-,u~ 
-Ju-bdqiJ-·IjJq'J1Jmy.1mnmJ'Jql JfJmd i11J1ult/1UIJ1Ulmlj 1£1mq 

~~ .IJ1mf-,m'1!t il 'J 1 .u f d 1 u ~ 1 v u fi lf J1 

t(1bJlfJ1mur2 • fl mni/) ilfJutpml1UJ''J 1Jm/jmJ'1u1G1mlj 

qml'vJmljml' ljJlf'JG-,uljm-m¥1-trn llfp ljtJmlj· 'J1 J11udmuzmft 

U!l1UGUUU !)mi~hULj!)mll\Ljtn r 

yeJm~ Llmitm~ !Jmi'll\nmull\mln LjLI.q!JU.Qm~mtn l}elm~ 

8tt 

''J~;.% l ¥vJuGm'JI' ~19f1ulqm Ju7 ljtJmlj ~ J'?UIJmnfnmmmlnmfrm!t 

•lp I'O ~ Jmnm]lm!t ilJu 
1
i11m]lm{' 1dfmJ1utn1J f'1U( :lqJmmmlj 

JqfJ1'_1uluJu •uq!tmb-,ub 1uljJq ~ J!1u~JmJm'JfiJm( trlp;,f£1-,uflfl' 

11m]lm~ 1il'fmJ1mniJ 'Ilf J'1uutFm!fmurJm i11J1UF£1-,u11tff1U~ 

:ilf1-b ~Jt/111' ftnLq 7Jl11' 1/J 

-lfurlflj t/7Jdq]l 7J 47J!fdqiJ 1flF1~1JJqljmJ' 1dfmJ1urn1J IJ'l J'1Utpub 

-'Ja _fJml'!fmn nqlnrlu mlnm 'l ilqfl ilnqJqljml' 4.d¥mJ1mn'j lfdQ 

tii'Jml':rmn 1ilfmJ1utn1J ~ JllU'JrtJut-b mup 1Ju 
1
ilJ11U1JmpmJ IJFm 

~~11fZ'J -bmJm. 7J-]1u11f6dl IJqJubu-bb iltJu'JmfJuif '1qJ.mmm~ 
i/;f'Jm ]llm!f .~, JmrJm( :i/1m 7r_m~ ljil{'mptnn1J.f'1Upm7 1J p1uiJGIT/fl 

-IJil lnuo~jmln OOU-0001 lnuo~. S J'-,ub-,urf;1Jur'JqG ''J'l r'!Jm!t 

-mifm£1 Lqp7u lnuJ 1-1JU11f!f1u~fYl :lnuJ !: J11u!f-,;.,ln"' ('J~+-~9) 
Ji1ui111'PmJ 1JijFmJl J'l.uJ·u]lmLqm diJmJv 'iiiJluFfl-,u~miJluJmln 

mJIJ J11UIJ11mtl/ 
1
]luflq1J,IJ,mGnf 'Jlf J'lU~mtp • i/JqiJ£1111Jmf.UUrp 

tJ1ul lp OI 7J7'J1J' IJ'f J11UIJGm1q]lm 
1
iJJq'J, 

-vJuGm'W ljdJu}l'm'JiJmlj ]7u1qiJGmvq:,. 'puJl 1'imiJ'fnil .vqp 7u 

f'11i'huLu 1J 'JiJ f'1UIJtTt~ illjljLu0 iiiJ111iGmurn 1fm]lb17,mb 111fnrirJ' 

-m!f JjJnL-,u-b GIJ'mum 7J7'!.1J' iltJ1uFf11u~miJ1uJmln 4fiuiJmyJu<f1 . 

J"'IIIJ11mtl/ ]ruLuv mFljmlnm "' ('JoOl~-S9) J-,ullp !:...,.:_Y IJ!f Jf1U'J 

-Gm1lfh1 t( flm~ 11mLlUFmn4lj Ju7 1 SO' I '{]luJmdml) J9n 

Ju7 L g~'~ 'flmlj tJ,ubm'li1UF Ju7 b 06'0 '£1mlj urmJm'Jm-Ju7 

L ~~~I) Jlf'!.i!Jlffll'miJ,tJmlj Ju7 IJ'l f1UIJG1 J'1uflu'Jmydulfl '!.4Fmb 

-1urf;4Jur1Jqg t~' IJ1mF7Jmq:,. 'I m ~ 1v ufi lf I' 'J m I' l u J U 

tfj1Luy fmJ11m!-m6Jl mFIJmlnm ''JoOOl tpm7mi'Jlfl •ii11J 

-LmJ '!.1/FmJl 'ut1fln11n BuiJm-lJi ~ 'qmljm~lprl Jlmlj •Jml'm!t 

1ulqZuJu i/L1uf b!f!' 1flmlj ,m-b1urf;1dutiJ"'G 'dlfiJ'~mGtl/ lf'J1U71f11 

JmJ'm!t G'!.mJIJ 1J ]7uJtji1,J'1U1Jmpmrl lp I'O JmJ'm!r ljb-,u1;1J 

-miJlfG dlf'!fiu'Jmfduif lp OI •J lf iJ J m ~ 7J 'J qL lf 1J m I' 11 

'IJ4nml' ljljm~mil 1il'fm]lurniJ {'tnff1UTl 

ljmiJmJ'mp 'Jt:rfJ'IJumnJ lj£1-,uFIJ Ju7 lnlf!f 1Jl J'1Uurmb J1u'JmJq 

1J ]luiJud'fJ' bmJm · 'J'f ruluJu iJIJ1Ufd1u119f1U1 J'1U;f/nqv t/Jlf'J 

-q-,uTfi-,umubmurq!-7~~n!-mJ9]7 ~fim~ Ju0 .IJ'1ulqm!fmln ~ ljmiJ 

"'111/'mf Jm?J' 1J B1J'f,'JU{'Jub JlfrJJmur ~ {'m]ln/_mlf i1'1m~'fm • '> • • ' • • •. 



4n w '1"'-L n,_J f!, t NLJfl/w q ~ w q}u/_ tqwm btfo ~ wflfrLtJj, f'f SN'-J9 

bfl mwlfou qw{Jfo ywctp. t_b pJ w qw J"'-fl nt{J J"'-flf: 

2wLn,_J bfl pwflqwflhpfr t/_pwJfr Uffrurwqflbpf!, Lt/.wflntJ UTW(! 

t.Pnt[, uppntJ, t;wurqwiifhu fu'bwJpnq Jw.ppntJ - qswzhpinfr 

q b'lh.frs U. b pqm J'bwq wfJ It w pf!: IJ. JL"'-t; b '!'h. i]pw'b.f! 19 b ,,_J hfl 

J{Jbppnt/_, - if!wltn·,_J, ufr zwp.pml_ · urbtzwtf.npn,_J 'bnw9 wct t.Pfr 

J bt_, np[! t; wJ wpJw ;_np u wflq.wJ wt[ b LP zw m ~ t/_ hpspwct p w'b

qwbhpp qznfo t;wJbJwm: PwLq·wbbplJ l!Lit'lJbln'-9 ~burn 2PP 

t_bpJwumfr-AwLf! lUJburp t 80-85°C-foy ywctp tfrflp L. UJW~bl 

WJIJ JwqwpiJwqJrfl wJpn'J.t tfonpdfr f!'bfJwspn,_J: PwLqwflbpfr 

t[pw tPfr zbpmf! U[hut.f! t Lfr'bp 2-3 -utf: PwLqw'bbpf! urwp 

2.f'nLJ UJW~n,_J bL 5-7 rnUJ_: OIJft Uf'l"l2wlfflbpfo bpL.wfJ q.wll! 

pwflqti!JP nplf.t Jwun,_J LzntJ f Lpw "l ~bpjburfoqnLfJJwfl Jw

uft.b& 

ltUta-\,Ulf(a-b P.V\,bPJl flfl 0-.f!Jllft-UltU. \,btl .f!fllfflUl:JUo 
tt> Ott> ntuOflta-3 Oft\, lJbr[! fllU~bJ,OJl d-UlfU \,U.l:J 

fllll~lfll "b f1l llB lfll "L tbflt- ll!!'l-b8 nJtll'B UJttC 
IJU~"LUlffa-bP~tbflfl nPUI:tl• 'lflU 

fT) w-\ b l nt clwJ w'bw q qw fJ'bwJfl bp.pfl b pft "pw ~P t/_pw w 'l'I"'-J 

t p_b pJwu m ft-A UJ LIJ, o'1fr fu n&wt/_ n tfl JN tL f! h. qw '!- Ul Jfr'b qw q_JIJ, 

. J frqpn!p1 np~JJL £. LnLJUIJI lJwplLnp h'b nl Jfr_wjL WJ'I qnpd-n'b'ilbpf! 

'UJ/lw'ildpfJ t/_bpypwd-, WJL Lwh. wJpn'l2. nbciJr_Jft qnJu,lh.f!UJ!I 

Oppflwft, -'lf'wftw'b p_hpJwumfo&w'bm.J, -t;wu-tl{wU[bu -90-95_% 

~ wpwph pwftw'h fun''ilwt[ n~{J JUI'il q.hU[pntJ ~w{JfJwJ filbppflhpfr t/.e

pw qwpqlul'i.Jn,_J b'b pnppnufJbP.: !lnp O'Jf! wfl·flUjwuur wq'l_hsn_L-

. . fJJntfl t 17 ,_tbLnLJ pnppnufr t[pw, pwJ9 IJf'W ~bm Jbqmb'I. 70%_ 

frs 9 wctp -\wpwpbpw~wL Junflwt/_ntfiJwL 'IJ."fpntJ urh'lfr t nt'bb

'i.Jn,_J JflbppLhpfo ntJh'l l_npwsntJ: 
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IJ.Jt zbfl.pbpntJ J npmb 'l IJ!UI~ ntJ b,fl qw {3fl W J flbpj!flbp J 

o'lfr t_bpJw"umfr-bwfllJ U(hl.l1.f! J qwubyflp Jfoqpn!hnpwJfr qwp-

-- qwyrnJp k Jpkflntjfl clwJ'wflwq wnw2. J..phpfo Jflhp.f!p :Pfoqp- ~ 

qwqwfl 4_/rAwq/t_ JuwJuurntJr lpJflwqwfinLJ WJfl u1bm.p t LP

flp 0°C-frt Jnuu ilwfJflwJ{Jhp.f!flbpJr Ufwt;Jwfl pwpdp t_bpJwu

urfr-bwflp wfiLUf.wum wq'1h9n'-PJnLL t ntflbfln,_J flpwfly npw~fo 

t[pw lL ;_npwofln,_J t J{Jhpppt 

lJw{JfJwJfJbp[!flbpf! UfW-t;hfnL -t;wJwp ~wurqw9quuf zbfl[!b-

f' Jr Ju n fJ wt[ n t{J jn ,_t p "I h ur [! t tfrfl Jr UJ Jfl Uf fo'u pfl, -n f'Uf buqfr JfJh PI!~ 

Lhpf! q.ur'iit[b'b · ;\wt[wuwpwqlfm JunLwt[ntfJJwL UfWJJwflflh

f'nLJ, WJufr'b.f!'il' n:l ~lwflbL h. n'z. {[ mw'b Junflw~nLfJJni'in - bflb 

qwfJ'bwJflhp.pflhpp Ujw-\blfou 2PP qnpnwm t · tft~n,_J, WUf.W 

'bpwfl9 !pfrqfrqwqwfl t[Jr-bwq[! JuwJumt[ntJ t: lunLwt[nLfJJw'il 

~wJbJwmwpwp Jbc} Ufwpnt'iiwft'nLfJJwJp U(wflppflhpp WJIJ 

IJhU(j!ntJ tfon.f!.pwLntJ bfl c}wtj_wl'tt[, 'lwnflnLJ wt/_htfr ·U(pfl'f, 

'bpw'by Jbt_ [!L[Jwyntz _LnpJwl Ujpnohuflhpf! 'JW'ilfJw'lntJ bL h. 

f!L qbnLJ t Uf wL frp'b hp fr n pw q [!: 
{~tjufr, t;wm-qwUjbu wphq.wqfr -Awnwq.wj{JLhpp wql]hynt-

fJJwfl urwq Ufw;\bln'- JwJwbwq pnJut[ntJ bb qw{JbwJ{Jbpp- _ -

flbpfr ~wurqnf.{JjntLfihplJ· wp~q.w'ilnul t JnL'lbf'~ O.f!Upl]wyn~-
-Jt!; ~wqwunul ~ t[fourwJfrL'ilbpp UfuipnLLwqnt{JjntblJ: 

fTJw~hln'-9 wn.w2_ qwfJLwJfJbpj!'ilbpfr _ ntbbowt1- t[p-AwqlJ- JbJ

lizw'ilwqnt{J JnL'iJ nthp 'iipwh 9 qw J"L'ilnL{J Jw'il Llpw: Opfr!Jw~, 

uqqp'bwqw'b pwpdp p_wlwJfrL q.Lwt;wurwqwfl nt'ilbsn'l ~wpiuqe 

wL-\wJbJwm wt/_.btfr lwt[ t UJW-\UJw'ilqntJ, llwL 9wctp pwf 

nt'bhyn'lf! 1 pw'bfr np Ufw~Jwb 'lbUf-1!"'-J 'bpw Jb2 qnturwqt/_ntJ 

6fl .!phpJb'bm'bbp, npn'ilj! Z:bur·wqwJnLJ 1/_wurwy'im,_J b'b qwpw

'IP , f' UJ "f! I . 

w.:. U.fa'tU.trfa'bP~\.bflfl ~n~n 1u nJtfa' s n "" tbPI! 
fllU.~~lnJt c:J.U.trU"LU.'-1 . 

. _l!w[Jp q.npd-wp:Ut'ilbpfo {Jn'[wpqwt1- J{Jbp[!LbpnLJ ( pwyiP

).nLpJwJ p UJw-\wctnLbpp) pfrnppJ fowqw'b Uf1'"9bu'iihpf! z._li~ 
. ~£'1~wurt[ntJ, · w!l qU1'ilt[ntJ b!J npnzwft/t tfonL["'-J: - fTJw~h[n,_ 
- ~II#Jw'iiw~ ( pwqwflnt{J JwJp "{UJ!Jpp'ilhp(r) Ufpngbuflbpfo ~bmw-
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,.~ ef.tPw91!1! '1Uif.t'fwtzhgf.tnul bf.t JfJbNfr ITI'_IJI~fr qwurwon<Uf! 

~wf.tfuhtnc -\wJwpt . ' 

4wralf lflntpntumraJniG~ 
llwPe unqnpw~wp bp~wp j_hf.t Ufw-\.nLJ ( pwownnLPJwJp 

uurbl'frtwoqw.t ~~[Jfr) lt '1/'f;U -\wJwp tt f.tpw ~wq_Jp funpf! 

pfoJfrw~wf.t tfrntfrnfunLPJnLf.tf.thp urhtz/'lbf.t ntf.tbf.tnLJt lJwpfr lfln-

tfrnfunLfJJnLf.tf.thpf! U{w-\btfru UfUIJJwf.twqnpqw.t bf.t f.tpw Jhp_ , 

q.urf.tqntz Jfr4pn!plnpwJfr pwq_JwonLJnqt 
0 

. 

U'w[!ITLf' u U{wuur/ipfrq_waqw.t ~UIPJ! uhpntJ 4-5. C thp

Jwuurfr~wf.t~LJ· !J,!Upntz t !'lwt;q_bl Jfr1tllt lnpu op wnwf.t9 PeP

!/_nLPJwf.t Lt -\wJfr f.t~wuihtfr t{lntftnJunLfJJwf.tl fru~ pwpdpwoqw.t 

U{wuurhpfoq_w9 qw.tf! (6% JnttzUIJfmLfdJrnf.tl .t;!!'l~w.t.) . ~~f.tllt 
6-7 op

1 
pwpdp Ufwuurhpfoq_w9 qwJ-c (Jfr1tllt 140 C) lt wubU(

urft~ tfropnq ~w{Je uhf.tJw~wJfrf.t UfWJJw'f.t'uhpntJ U{wt;q_nLJ t 

10 opt . 
IJwPI! -\wf.tq.fruur t/_fr~w~nLJ Ujwt;htfru f.t~wmqtt.tJ ·· t JITL'lfr 

ubpw~wLnLJ, npe pwowmpqnLJ t Jn<tzfr lt' ~!U{Jp JJnLu Jw~hpfr 
JuurnLPJwf.t urwpphpnL{JJw_Jp, lJwfJfr tlht_ JITL'lfr Jp Jwue q.eur

lleqmJ t wnw1ttlfr1t q.fJ'ffr41tbpft J.ltnq, [tu~ JJnLU Jwue JM 

~wJ lflnpp JbttnLfJJwfJ q.n<tzd.hp/J J.ltpqt 

1 'ill f.tnpJwl ~wfJfr f.tJ.nLlff..'J 4;5 JlP'1· JnLtzwq.1t'ffr~1thpp 
f!1t'1.t:wf.tnLp Pt/.fr '1hUf[!ITtJ. q.mf.tqnLJ ~bf.t. 

U.nUtfi.!Jrfl qfl'lfriJLhp • • . • • • .4 Ju"l · 250 JlfJ. 

t/lnl!f' 'l"''l.!bp • • • . • • .· • • • 249 JlfJ. 

/lbtl 'l"''labl' . • .. . . . • • • ·• . • 1 JlfJ. 

· Ubpw~wlJwf.t wpwqni.[J1n,1te . (qbphU!/' pwpdpnLfJJn'f.te) 

~.wfut/_u;.t t q.b'ffr41tbpfr Jbj.mfJJtrLllfro:' 

fln._.,,.,, '~~'lH.," I'P 
"'l'""'"''t~.)f!., Jq- n-/ 

20-22 
34-36 
75-80 

100-120 
240~260 

26,0 
102;0 . 
323.0 
720,0 

2880,0 

2-:-4 dq· urpwJwq..tnq ~wpfr jnttzwqf.t'ffr·~f.thpf! 1 . J efl

pwiJ.pnLJ 200C-nul pwpdpwbnLJ bf.t JfrwJf.t 0 16-21 7 dd, aw

~wJf.t 1-2 cJ .t;wf.tq.fruur U{w-\hlir'9 .t;hurn, wf.tt_wmt/_nLJ t ul,pfr · 

f.t~U!urhtfr 2.bpur-:- '1-w IJ(UIJJwf.twt/.npqwJ t Lpwf.tnt/_ 1 n[t Jwf.tp 

. JITLtzwqb'1fr4f.thpf! ~U{l.trul hf, frpwp lt qhpwJ-qnLJ qmtzdhpfrt 

U' frfit"- 60cC urwpwoqwJ ~wfJe wq btfr qwur t ubpw~urL
"-nLJ 1 .J!wf.t lurwpwotf.w.te 1 npf! ~"'Uf"- i.uJ t pwpdp t_bpJuiuurfr

G.wf.tnLJ urwp'waf.tbtfr ,;· J nLtzw q1t'1fr4 f.t hpfr qnttzd~5~ Jw fJJuif.t 

, f.tqwq_Jwf.t .t;bur:- UpfrlllJ!~, ~wPf! hnwontz p_pn,J 10 rnUJ Ufw.t;b. 

tfou wfq_wur-'[_n·,J bf.t frpwf' ~UfwJ Jwf.tl' qnttzdhl'fr JJtf.tllt 50%-e 

k JU q..1t.'ffr~1thpfr Jfrllllt 94% -e: 

ZJi.upfr JITLtzUIIff.tTfP~lJhpfr UnlJfiJ.rnJnq qnttzdhpfr umw9Jwfte 

f.tUfUIUUJITLJ . hf.t UUffomw~ITL9U1Jfrf.t 'i,JnLphpf! . (~wpft lf[ITpnL-

. tfrLe)t upwf.ta unuf.td.ntz nuJe JU 1J b. qnttzdhpf! ufr ,Jbl uijr~~
tf.n,J hf.t pwpw.t;wph[nt ~wJ ohfJmpp!pnLqJwf.t JwJwf.tw~t 

· ~wbwq_wf.t qnp.,.nf.tbbpfr (LnLJufr, . o'1ft p_hpJwuurftG.wf.tfr b 

wub) wq_'1h9n'pJwf.t urw~ UfUI ·~hlfru wnwtfrf.t .t;hnfJfof.t lflnfu

qnLJ bf.t t£frurwJpf.tf.t.hpf! (C k A) k ~wpf.twJnLtze: lJwpfr t£p-w 

o'lfo f1[14_wJ-f.tp w'l'1bgnt[1jwf.t ,;;~urfrt/. ntf1Jm1te ~utfutf.mJ t [~L
•aH/."I';IwfJ k tb('tlw.uurfr~w'hfr ftL.urhLufr4,ttLPJnL1tfriJt ll.il{w~J~ 
_zzb-pfo ilk! ~wfle -iqw.t;bl.n.L '1bUfl!mJ C tf.fourwJfrf.tp>Ufwpm'hur. 

_ ~nLf1Jw1t lflmfrnfunLPJn<Le ~i.upl! Ufw.t;blfru phptf.wd: t 33-p'l 

. IM-IfJIILUIJI~ITLJt · 

4fw(l/w1. mkn'l"'-

fJJnL'i.f!; d 

U~fr'l.l' 
1 
6. 

24 

I 
I 

C -/pu.U1Jp'z.p "l"'l'nL'J.-~nLfJ Jn'-'z.(! uhp\A11-

~w1. 1!"'\.,~fr 'z.~..,.,JwJp1 % -'n4 

wpkp l"~uw-/nl'nL
PJnL'l. 

100 
46 
34 
24 

100 
70 
62 
50 

r,wpl! U{w.t;btfru. A qfrurwJftlte opufr'lw'hnLJ tt fl/u,uurh./ffr· 

.,,fi~wJ ~wPe 3 of 8-100(.-nLt! u(w.t;b~nL .t;bw_lt,wfl,fnq A T/1-
... ~a 



urwJ"Lp UfW"pntllwqntfJJIILbf! UfLUqwuhl ~ 22% -nt/.' ~nLJ qw

fJp ~bur ~wJbJwurwr} b. 13%- m/_ Uf.wuurhppqwa4_w,} qw[Jp {bur 
.t;wJbJwmwtt1 

IJwjJfJw[J(JtJ.wtfoL J[Jhp.p'bh-pf! UfWpinllwqntJ bL qw{JLw-

[Jflnt, ntuurfr [J[JI/_wJfoL nhwqsfrwL fJWbfJw'lhsLntJ - ~ fJhjun<J

bwtfoL Jpqpn!PinpwJfo qwpqwsntJf!t IJw[Jtw[J[JtJ.wtfoh J{Jhf'.(!

'bbpfo tf.ntf.njuntfJjntllf! unt/. npwp.wp f!'bfJw'braJ bL qn'lJLwqp 

Jfo'tpn!plnf'WJp wq'fhsntfJJwJp qwJ qwUff/_wJ- hL thpJwump

~wftwjpfJ nhJfoJfr b. Uf.W~bJnL JwJqbur&bpp JuwfumJwh <hurt 

'Jopwhp qpntJ bh Jfo'tpnppri[nq.fowqwL b. !ppqfo'tw.ppJpwqiuh 

pbn<j{Jt 9-wqwqnJwshnq pwltmhpfrwthpfr qwpqwsJwfJ JwJW- . 

fJwq ~Lwpwl/_np ~' np qwfJ'bwfJ[JI/_wjfrL . JfJhnhbp[! nLnl_bbt 

ffJpnumnqqwzl! Uf.W~nLJ b'i.J 3-5 op 4-8°C p_hpJwumfo-&.w_ 

bntJ: Ufotbphqfoup ~hur~wbpru/_ 2-3 op <burn Jwqwprl-'fwttpfr 

Jwqbphupf.t w'i.Jp_wurl/_nLJ ~ zfoC.ntq ( ': wurqwl1f_hu w/it ;,tdhtz ~ 

Uf.LU~hln< putpdp p_hpJwump-AwLnul ), npp ~bmb.w'i.J.pnl/_ LUJb 

ub'lJI/_ mJ ~ 1 U urw'i.J.'fw pur p ~wJ wdw.fb lP [JnLJL wm pq ntJ 5 Dfo -p9 

wqblp zfob.ntq' · Uff111Uurn~qwzwJp f!b'f~wf.tntp Jwqw[p i{wz4_'nl/_t 

'-lw(JLw(J(JI/_wjpb umphU(urnqnqhp£! uquntJ h'i.J LULJurp-G.w_ 

bwpwp Jbti'hbl , fruq qwfJ'i.Jw[J[JqwjpL 9"<U(pqbbjtp .pw'i.Jwql! 

wl/_hlwbntJ L ntumfo b. Uf.pnuurnqqwzwJp p[JqntfJJnLbf! p,"upt!

pwLntJ ~~ t/,wmwbntJ { J{Jhppfr npwqf!t bpqwpwurb. UfW~h

Lfru Jwqwp'fqwttpfr 'Jwftkpbufill qwpn'l t qwpqw'i.Jwl qwfJhw-

tfoL UUfpurwq prtppnu: '· ,, 

IJb!pppf! b. qntJpuf! UfLU~n~J /it 3-5 opfrs "l wl/_hlfr' bp

'tw.pwurb. . Uf.LU~hlnL JwJwLw~ J[JhppLhpntJ l_Wpntbwl{qntJ t 
'fpnJLbpfr b pwswfuw[J(Jqwqwh pw~urbpfow'i.Jbpfr pwq_JwsntJf!, 

npnLp UU(pPUf£! opup'fws'ilntJ b'i.J .pwswfuw{J[Jqp: 

fl'[lqwuhpf! UfW~ntJ bL Jnm 4 wJfru 0-~C-ntJ, o'1fr fo'il

urh'itufrt/_ ll'lwLwnmfJ{wb '7-hUf..pntJ, Gnnl! U(w~ntJ hh 10 opp9 

Ill_ wt/_hlfo 00-J°C-nd h. 80-,-85% ~wpwphpwqw'i.J funfJwqnt- . 

. fltwL 'fhU(.pnt.!t Uwnbstf_w,} znit[! Uf.W~nul bt ..:...JSOC-ntJ 

JfoLl.k 6 wJI.,, 

. ·344 

Gnnfo b. {J{Jt/_wuhpfo "l swfJ~wlfo tf.mpnfounfJJnLfJHpf! (fll!fJ

t/_tiLfJJwll p.wpdpwsnwl!, ~b'fiiLf' ~nm b. ~.tt/_w~wJ) ~wpn'L hfJ 

. wnwp_wsLbl funllwqw!p"L Jp~pnopqwllfrqJLhpf!t ll(Jbpphhp.fr 

npw~l! t/_wurwsLntJ bL 'fpnJbhpf! b. ~w{Jfr p.npfU"ul!, "f'l! 

11Ldhl£l_WtPI11. pwq_JwbnLJ ~ ppq_wubpp, znnp U urWpWjp Jw~b-
pbupf.tt · 

'1-pnJLhp£! wnwp_wsLnLJ hL uu(ppmwJ"fJ fuJnpnLJ, [J(Jt/_w

ubpfr fiLILl_fiLJt 'JopnJbhpf! ~W{'fll£ hfJ -$.hl£ph£ JfiL'£hf'f!• UUf.pLnw

~lt'Lii'i.Jbpf! b. wr}fuw£phpf!t '1-pnJ'i.Jbpfr b. LhfuntJLwJfob JHpn- . 

fP£npwJfr" Jb.t pwbw~fi '1h11fp11<J i_nnp tlhll.(! ~ p.hpnLJ wb'fnLp, 

f!b'f~"LUf JpL1._b. 'hbfuwtt ~nm: Gnnp Jbp_ hpp.hJfJ qwpqwsn'l 

pnpp.nufos wnwp_w1111tJ bL qwp'fwq.ntJb q.ntJLfo pap: -

G nnfo Jb 1. J fr~pn~ nqh,p" ( wbpn.p) qwpq.w9~LJ I! wniup_ ~ ph_ 

. pn<J UUfpurwqn<sfJhpfo UfhUfurnLutgnLJt llwqhpbu,Ps w1L 'fWIL

bntJ · ~ LUf.f'ttntb' LnLttt/.n'l wqnurwJpb J"wsntfltntbbhpp wnw

p_woJw'i.J ~bmb.wh.pm/_ JwqbphupL qwpntz ~ q_wpqwfJwl qwfJ

Lwtfr'il p.ttppnut 

Pwptlp (J{JqntfJJwh ,.,_bllfpntf! znnfo Jbp_ wnwp_wflntJ bt qw~ 

q_ b "L p [IIL,}b[p l w q mw urth p. 

· cJH/)a+NH2~R-COOH-+C3H603.NH2-R-COOH 
,,.,p'bwflf!n'- r,,;.'ibJr'b ,,.,ylrJr'bfr l"'~"'-"' 

"'w~ htrtL Uf.P"9buntJ fumw gt/_ wrt qw(Jp tf.n tfwfuntfiiJnLb'itbp[!, 

npUf.b u ~lJ!Ln'i.J, Uf. w 1Jwitwt[_ npt/_ wtt hh wpur W'f[IIIL{JJwL m bfu'i.Jn

tnqfowqw'i.J nhJpJfr fuwfumnt.#rtt[_t 

bflb fumwat/_w,} . ~wflfr ~pmw'fpnLfJJwL JwJu.Lw~ oqm·w. 

'lnpttntJ hL Uf.tz'itd.Jw Jwuhpnl/_ LUUfLUpwmntpw ; WUf.l!' "ftzpbd[! 

~L'tLhtn4_ J{Jbp.pp Jhl _wnwl ~ phpntJ nl_ uw~Jw'ilwtfoL JIIL

'I.U1filfilnt1thpp opup'fwsntJ b. Of}up{J{Jnt'ilbpfo wnwp_wsntJ, rtpnftp 

· twflfrh urwlfu bL -&.wpU(w<:wJ: ' 

fuurwontJfrs UllllJ.I1_ ~wfilp Ill_ pwt/_W('W(' p.wpdp U1WJlW!(JW'i.J 

thUfpntJ hpw dht 4·wpn'l I; Jftwl LP"Iw'lw, "[If! juurll.lotf_w,} 

345 



. ~w{Jfr Jb1. w·nwt. ~ pbpntJ ~wpLwJ"'-'lP utpn~nLJ ( o&wnw _ 

gn~.J }t 
. btfrJwL wqwputp 'fb"'I!"'-J t_bpJI#uurpt;wfJp pwpJ.pwontJf! 

.[w~nLnc.Jfo Jb1. ~wpn'[..,t 'fwnflwl JP, qnp~nfl, "PI! J~WJJ,;,£w
qrrpnLJ t Juutwgqw~ ~wpp pf.JmhfJupl[_ pwLJ.pworrult il'w'fJJ._ 

pwoJwfJ wuutfobw'bp clwJw'i!w~p p'bfJwoprrLJ nLclb'lwfJrrLJ ti 

il'w'hJ.pwoJwf.J ~n'-fJJ'nLf.J'f! pwowutpl[_mJ t 'bpw'bnq, rrp ~wfl{l 

uutfomw~nto'hhpp w'boLiaJ hf.J . clbrwf.JJ.wf.J ·i[fo&w~p, npp UfWJ

Jwflwqnpqwrt t 'bpwf.Jo tfrirpf' ~wJnLflntfJJwJpt 'IJwPI! ~wl'"'l 
t {Jwf.JJ..pw'bwl WLflnLJ'p'hp Lt. · ~wqbpfJp pwptlp UftUprrtf.tw~rrLfJJwft . 
'fbUfprrtJ t . 

bpb fuinwgl[w~ ~wpfo Jbt. zwpwpp ~rrtgbflutpwufo.w!t "l. 

pwqwpwp ~ ~wJ Lpw Jbt. f!fJ~LnLJ ~ JHl'n!plnpwJfr Jh~ piu-

· frw4rrLfJJnLfr, rrpfl pf.t'frtLftw~ ~ 'fpJwfTw[NL zwpwpp pwpJ.p ~nfl-

9bflutpwopwJpfl, tUUfw wJ'f JMprr!/Jtnpwb ~wpn'l t ~wpfo Jbp_ 
wnw1_ pbpb[ urwppbp .frntfrnfunLPJn,_Hbpt ll.ttw!_wf.JnLJ bt! utb

qw~wfJ fu:nwonulf.Jhp' «~nbui~LbpJJt lJ.hp_wutl[_nLJ b£ qw'qbp, 

npn&p wnw1_wgflnLJ- hf.J upq w~Lbpp ntnl_n'-J -prrJpwclt 

bppbJfJ Jw.pn1.p [!pJpw~wfJ Uf('ngbuf.Jbpp UfW~w~nfrbpp 

Jht. wttwp_ pbphtrrlf_ w~ut/14_ {J{J4__n'-fJJwfl pw('J.pwonLJ, flnLJfl

Ufbu ~wpnq bf.J ~wf.Jqbgflht nLnl_Jwf.J. Ol'fr!tw~, b{Jh UfUI~UJ~NJP 
pwf.J~wfJ bbpufog ll'M wf.Jwqwutwurqw~ t.t ~wJ LIJI.Pnlf. Uf'wur

i/_w.Y, ~;.,phwppn~.fl ~wpntt. t wq'flil bpw if.l'w• 

Fe t2C3H80 3 ...,..(C3H50 3 ) 2Fe+H2 

lfp ZWf'[! 'fbll([!bpnLJ Ulttwfl9 liJI[!IUfp friurwgi/_IJit} ~w{Jni/_ 
L9qw~ upqw~fo ~wurw~pfl ·L~wuti/_nLJ ~ wqwqw~wutHwJpfJ L. 
~wutHwlf_rrp Luuti/_w~f!• npf! ~wq_Ji/_w~. t ~wtofontJp, Jwqfrh-

qforrtJp httutbqw~iulqw~ - !pnu!pnpwppqw~wfl Ull[hpfoot l/.1'1 · 

. fluurqw~.pf! wnwt.wLnLJ t J!utbpfrtwoJwfJ clwJwfJw~ ~wflp utw --_ 

[!1U9'iibtfou, bpp bp~uthqw~wlqw~ !prru!pnpwfJ{Jqw~wfJ ~wL
ofrnLJI! 4UJJ Jw_qfJbq_fonLJf! qb(' bfJ wt}i/_nuJ bnutbqw~LU[r/_lll~pt 

ll.ttwp_woUJ~ UJLtnt~btfo ~wLofrntJw~wfl wtzhpfr -{but JfrUJufr.!J 

fluutqUJ~pfr tlknl[_ ,wLp_ti.luti/_nLJ ~ flwk f[nwfnLLUJ91.UJ~ UJlpnh_ 

JfoLt 

• .. 346 

_ A k C . i/_frut~Jfril'ilh(lp : Ufwpnt'ilw~nLfJJni.#[! /uutwo~wJ 
~wpp Jh1. Uflli~Lfou t/rn[!pwt,,_J ~ (wq. 34}r - . 

'9u.r..r .. -;, utb

""'l"·Lfl JnL"bf!_l 

wJ~u'bbt'm/ 

1 
3 
6 
g 

12 
24 -

fl. 'II " L u ... ~ 84 

""P"Lu,__blrre """"'fit/•,} .... pJ. Jbf_, % -nt/ 
"~'lf'"Dntl(mb[r f,,.,Jb,fwut -----

l"''ll"'t'"Y uurlrl'~l'"'9""',} 

C tffrurwJ'[rftj A t/~•,.mJ'{r'b C </fun wJ'[o'b I A <ff!urwJ[o'b 

13,2 3,9 7,9 3,9 
20,9 8,1 34,7 5,4 
3o ,o 42 ,6 1o·,4 
33,8 16,3 

':lnr 4wraliwu~brJ!.Gbrr lf1mlmlum~1mG[! 

!/np -~wfJ/! UflU~b[rtL Uff'"9hunLJ JNLI[f!_ b'iJ{Jwp~i/_n1.J ~ cftn-

1/111/unt}IJwfJ (t;.wpUfw.t;UJJ L. ·~~qw-:.wJ ), npp UJq_'fnLJ ~· .-:wJfr 

L.. ~nutfr i/_plUt f!Jpnohufr /rflutb'ilufrcf_ntfh"'-Lf! ~wfuqwt) J p_bpJwu

utp-G.w-Lftot PwpJ.p Pfllf.nL{JJw'ii . ~wPfro l."P ~wfJ u~wLwtfou 
li(WUifWUUip Uff'"'I-NL~U1f!_ rtLflbflnLJ' t wfl']-NLf' ppqw{wJ k . W-

friU'f ~.tt/_mflm.J tt . . 

(/Jn2/twoJ'wfJ J bpn'l-""- uutiJiol/.w~ l."l' ~w}Jp wq htfo· wpw;, 
t ~~qrnJ, ,puifJ PUJrzwflfJiuJpfl l_npwonLJnq uutw9qw~f!t _,.w 

uw~,~w{p ·pwouiurpqntJ ~ flp-wflmf., np f!w'lwhpiuJpft l_npwp

uwfJ 'fbll(.prtLJ 1_11[' ~wfilp Jbp_ ~W('rt'[ ~ UJW{Ufwf.ri/_b[ tfu'IW- . 

·'wf.rt flwofo wj'l-, l."l' ~wpp cftnzfowofrbtfru {wqbLnLJ t a'l-nl[_, 
npp {J{Ji/_w~fr'ilp tJ[!Uf'l-w9flntJ t JNL'[f!t . 

· . !lnp ~wPfo , npw~p tfon,PnfunLJiiJnLLf!, ~wfuqwt) ~ Lwu flpw 

Jilt UfwpntLw~1.nrz !phpJbf.rutLhf/tot bph ~wPI! _ ·fuutwon 1Jfrg 

•nwl 30 rnUJ f!Lflwof!nLJ utlU,pwof.rbfJI! Jpft1_k 63, 83 It !JJOC, 
'IUfw Jpf.tl_lt 9JOC utw.pwoi/_wo- ~wfipo uutwo-t/..!U~ J{Jbpf!f! · 

~'1-wtftnpbf.r wi[htfo ~WJnL'b t Of!UP'fUI!JJw'ii fl~wut.!wJp 1 

!Jnp ~wJill! Uf~.t;btfru Lp~ ~~JntLn_LfJJwb .f.pUl Jbt) UJq_'lh

.· 347, 



gnL{JjnLL t nLLhlmLJ Junflwl[_nL{JJnLLf!t IJ.JbLfos lwq w1L 
U(ui;;U(wLI[_nLJ t JpfiJ.b. 4% JunLwqn~PJwL 'lhiJ(pnLJt bpb }un·'
Lwt[nLPJnLLf! ~wU(t/_wt) t/_p-Aw~nw 1;, wU(w flw tP wq,.nw 4w

Pfo pwrzw'll'Pl Jwubpp qrnqrnfunLfJJwL 1/pwt Pu~ 'hpp JunLw
t/_nL{JJ~;Mfl ~LLziuL Jwul! q.urLI[_nLJ t wqwur t[fr-Aw4mJ, U:JU(~ • 
<flwp';"t/_'ttp f;, np flpw Jb'l L'!•t)t/_nw bf, 1.npwgJwf1 JwJwflw4 · 
4nLmw44_nrz 4wfJLwppn~L, w'lbl'l! b. WJL LJnL{Jhpt '1-pwL.p . 
nhw4gfowJp Jb'l bf, JurLnLJ uuifourw4ntgtbpp ;;hur, npnfl.p 

'lbLwurntpwgqntJ bL b. l"l' ~w{Jp tnLt)btfont{JJnLLf! f!1l411nul tt · · 

.fpwJpL lf"t"f'l"L Lbp'.pfofl U(Wpgfowt -AllzntJf! unt/_npwpwp . · 
l"l' 4wf111wJ{JhppLhpnLJ guittp t, pwL o'ln.:.J, ntil~fr LpwL.p 
oJurt/_wh hfl <frqpnu~n"'fr4n•fJJwJpz flpnz JwJwflw4fr f!11f1wg
.pntJ J.Nf' ~wpfr b. O'fP zqrntJf! wnwp_wgflntJ I; l"l' 4wf1p Jun.
Lwt[ntPswL pwpApwgmJ JpLJ.b. ;;wt[wuwpw4lfon JunLwt[nt
f1Jwfl uw<Jwflf!t '1-pw ;;bur /; ~UIU(t/_Wh ;;bpJburp~ UIUif'UIJnLJ 

l"l' ~wfJp _U(w;;Jwfl wll;;pwJblurntfJJnLlif!t 
IJ.flwpWUJ..J.np 4,.;pp <pqpnu4n~Mnt{JJnLLf! Ul.!/.btfo gwhp t, 

.pw& Jinrzwq_p4t[wt) 4wfJfr1if!, pw&fr np J"L'lf! oclurt/_wt) '1; iftnpp 

-;p'fpn!flfotnLfJJwJp, pwfl UU(purw4ntgflhpf!t 9npwgJwL . lfrn
zfrwgJwf, brzwLw4"ntf. uurwgt/_wt) t"f' 4wfJI! &nLJLU(hu ocl.,l[_wt) 

· _I; t/tn[!p ;;frqpnu4n"lfr4nLfJJwJp, j!Wli fJwrziullfJu1JfrL tnpwgJwL 
bqwLw~nl[_ uurwgt/_whf!t 

iTJ w< btfru p_hpJ wuur frG.wlifr, wpurw 'lf'nL{J JWL urbJulintnqpw IP 
b. WJL'bfo wq_'fhgntfJJwJp l[_frurwJpliHpfr U(Uipnt'bw~nLflJnLllf! l"l' 
4wfJjr Jbp_ UfW4wunLJ t (w'l · 35): </.fr-urwJfrLLbpp ~npntuur-

, ... ~~!rut. urb"'l"'-

fll"'-'b[!, wJ[ru'r.l.pn.f 

348. 

1 
3 

·6 
9 

12 
24 

. 11. f I " .. ~ • t . 81 

<Pnzfrru9Jru';, 1"1'"'9J,.'i. 1"1' ltwf!fr ltn
l'nuUJ'I.I.pf! . "i..,al"'- .fl."'l!""', "-"1 

uhp'r.wltw"t. l!w'i.wft[r · ~..,J/,J..,., 

14, I 
22,3 
29,3 
35,9 
65,5 40,0 

flbpf! ~wful{iu~ bil urillppbp q.nphn'LLbpfos' U(w<htin fbpJwuurp

:~wlifog, wpurw'lpn•fJJwfl urhfu1inlnqpWJP9• O'fP .fnLurpfrg b. 

iuJLfit . 



~iod-S,p; [tii.Jufo h. ~lipJistmtbpp wq_,.hgnlf}JwJpt /J.J'1 lfnpJn~
flbpfrs J"lf'.fii.[!WfllJnLJI[!, wq_'1btnt/_ wnwlr6.fru, wnwt · ~ phpnLJ 

JnL'J./r npnzw~Jr tf.m/mfuwlfiJnlflt flwpd.[' thpJwumfr-Awf![! b. npnz 

Jbmwquhp (hp~wfil, Uf'lfr,uJ) wpw'f~sLnLJ- hu ~tllf_htl!' 

o,_~ Pfltf.wJfolt!! wltJfttwl[wtnphu lP wnnlJ -J"lW q_pw, 

f'UIJ9 wpblfwqfiwJfrfJ, p_h.pJ~Jpu tLh['qfrwJfr /.,_ - ~Jl - qnp

tlnuflhpfr Ullf.'lhsnlfiJwJp WJU ~wpn'l t wLgLhl UJ~mfrt{ "-fr
-G.w~fo. 

0 2--.-0_:._0 ~u,r -0-0,' 0-

· l!ntJ.n-pwpwp O'fP fJpqwtl-pLe wnw'l_pU· -\hpflpu :i.:~mq,liom .~ 

1"'-'lwflflnluhpe o,pup'fwgLmJ t qp~Lwqp qwUfpU ~P9 wtl-

fuw~bwJfou wUJnJfr mh'ln~J-

CH3--'(CH2)1-'-CH .. CH-CH2-(CH2)6---GOOH+ - O- + 
, _. Otlll"b"'ppnL - · 

+:::_Q__,.-.cH3~{CH2},~CH=CH~CH~ (CH1)11 _ _:_COOH; 
0£1¥J11111p[J.j[. ~/111f'nUf.lzp- I . -

- oe;,,_., 0-0H 

'Pwpd.p thpJwumfr-G.wlrLb.pmJ O[!IIP'fUJSJwfi ~hmLI!Ufl.[!'trt/_ 

~";'f'"'l ~ 'W!liUfUIUIU£ Jp lllJL ~lllltRt.9_z/_WJ.[!p Ufhp·o[!Uf'f (~ep~:.. 

~~~~fr ~"!"IP ?~qhonLJ ) ~ 

CHj-(CH3h-CH=CH-(CH2J1-COOH+ -0-0-+0:__ -+ 
~ CH3-(CH2]1-CH-CH-(CH:i)7-GOOH· 

I I 
0-0 

i)[li,'I..,PP1fo "1.'-l'-~~·fo'f 

f/Jbpo.p_up'f111Jfr1i JfrwsnlfiJnlfiflbpfr ~nwp_wsliL/f! ~wq_JmJ ' t _ 
J"Lifp ~Jz/_hl~n ~ttwtfrlt uUiw'1frwL, 'J.pwup uinwp_'wun~.J bL ~'hl-

- . ·. '. 

"lb~ J"'-'lwfi{JnLUhpfr ~hm, npnLp UIUf1UU1J/_inJ hfi 1"'-'lp o:-G.w-

~wgJwlt '1hUfpnLJ, wifuAfhu {L J"'-'lhpfi Jhf lfUifJ'q~'l pp4_w,}tfl _ 

fuJphpfr ~hurt 

. aso. 

·ifilfl'tiUfApopu}r,.Upf! pw Jf!iu ~~~,_J It wLp_wmn~.J. hi wll1n• 

Jwp flfll{_wtl-fr11. 

. GH3-(CHil)7-CH==CH-~H-(CH2 )6-COOH--- I 
1.~'11'""1./ipo~u~'i: 0-QH . 

-.CH~_:(CH2 )7-CH=CH-CH-(CH2 )6 -COOH+-O-. I 
OH 

(l[if! .o'1/t Jnlh~n'-lwJfrfi ppqw.!-ufr ~bur wni!Jtwgfi.n~.J ~ nqn&. 

·02+-0-----.0J 

fJ'lnltl! - ~w{lnq -t l_~wq.howtl- _JnL'l_wppmu (opfrilw~, o1b1Lw.-

flpn~.fi J opufi'1wsltbl b. zi_J.pwtl-bl- o'ln'b_fr'1fr· ·. -

0 · 
/ '"-. ' . 

CUa--(GH2)1_:_CH- CH-(C.-I2),-_;COOH 
I ·· I 

0 ,. 0 . 

Oqnu~ ~wpir'l' ~ wnwp_wfiw{ 1Jwk o'1fo pp~IJII)ufrs' l":Luw1frlt 

~ -G.w~~qwJf'khjrfr, J:wmqwll(hu (lll(bqur['fr ~JI!f'b -G.um~J;~qw.Jp'ilbpfr · 

w_q'}-lr.sn'-PJwJ.p, npnt/_ _lt pwswmpz/_nLil t J<w11mzw~w11n~.1L b. 

ii.L[UrpiuJ wflnt.zw qwqnLJL -Awnwqw JfJLhpfr tbp'[nptl-ftLfiJwfi UIIJ!~ 

9-urLz/_ntf. J"L'lfr . qtl-z/.blnt wl[_hlfr pnlnb U(f'l19huf!t , , _ 

, OqnLft'fe ll'-fr wnftwJn'-PJtin!p f-'-' ' jf'IIJz/_ntJ t w~wp_wsflblnl/. 
~~~~~· . . . .. ' . 

. CH,~CH,h~t)H ~(CH:~COOH + H;O-

0~"1.~ .. 

. - CH~-(CH2)~-c(' + _Q)c-(CH~,-COOH -~ H70~ 
- H H - . 
Lnll~l"'t'fot~~t u'l-tAt~'-""l'l"'lr ~r~tt-

3$1 . 



lJ.l'f/;~fu/itbpp ~~pLw,nuzfo'b urwt/ru b'k qtl-4_wt)- JIILI[_p'b pLn

f'lll ~wtl nL 'inur (Jrnqbpp lfrl.wgt.!wfl cfwtlwflw~ wn.w'l.wgwb 

wJl 'hJnLfilhpp ~hm t.!hqurbq)t 

OG.wn.weJwfJ · cfwtlwuwft wu'twm4_wJ- JIIL'lwfilflntlihpp tiH
pnopqwhfoqJHpfo !pl.pJhfnnLhpp wq'lh91fLfJJwJp ftwpnq H 

ollufo'lwLwl puur --~ o.pufo'l-wgt!LUu urpUfp1 npf .,;burL.wfJpn4_ 

~wn.w'l.w'bwb qbmnflw[I[IIIL'hhp, npnfl.p 4_hpfp-4_bpln mwlfu bfi 

lfrngp [14_111/. wbprmt)-Lp wurnJ'bbpn4_ f9flntHpt 

li.Julifpunq, ~Jqwtl- Jnl_qfr pbnpnz • wn:wLJ.'bw~wmqntfiJnt'hp 

W['1Hf'1mjfr'b L. ~bmnbwJfrL prJphpfr (JntqJr O.f!ufr'1w911LJp tiM
ptdfolnpmjp t.!wuLw4gntfJJwJp) l)wL'Ihu qw[fl L nwmft JIIL

'f.hpft qbqnLfiJIIL'hf! npnzbtftu qwmwpnul M.1 'Sfbpo.puf'1Lhf'f1,· 

wl'1Hft'1uhpfr h. ftbmnLLhpfo qbpmpbpJwl n.bw~efrw1Jbp: 

50 mwpnt9 UJ4_blfr U[w'iqwJ Jntqbpfr .<:hurmq_nmnLfiJm'h Jw. 

JwLwft JH pwqtlwq_w'bntfiiJnLL ~ liqwmtfbl Jntqp fntfnprnt

fl Juiu J h'i. 'i wL'Ifout bl bli bfilbpw Jft'h' qw pwqw~fi~Lw Jfru, ftw

pwqwwilfrlwJfL bfJbpLhpfr 'inurhpnq uJr~tzHp, npnfl.p - ~ft

zbgflntt.! bu ~mnw4_bm ~ubLeftwLhp L. WJLflt 

llJqwJ JIIL'l_/r ~wt.!Jr L. ~nurfr t[pw wq_'lntJ hb fJwh. JIIL'l_bpfr 

IWJj/~JJw£ cluiJwflwq wnwrwenq efJ'fn'l fi{Jnt'hhppt 

8ntqbpfo fl.wgJwu UfpnehuntJ wn.w1w9n'l 'l.f'wMrf 'lfhpo.p

ufo'll! qwpnq ~ tfmforwq'1hl l.'iwq.hewd- -Awpll{wfi/Jilnt!Jbpfr .<:bm 

( O[hJflw{r1fr11_fr ~bm) Is_ Ulff.WfW9flbl 'IPP.fUp,;mbwpfr'iJw{Jfilnt, npb . 

odtm[wt} t G.wpUffr ~wt.!111J. nt 4nmmf.. 

CH3 ., CH3 . 

(bH,); (tH2) I 
c~ dHoH 
U + 0'+ H20 -. I 

CH CHOH 

(tH~)f t?H~h 
COOH COOH 
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ltwpw'lfr ~UI(f."'nuu/.hll! Lqwutq inJ ~ Lw Is_ pwpd.p thpJ w u

mfo-AwL mLhon'l qnlnr2Jrnq · wJL .<:wlbtnt9 -\buw: l/.1'1 /.ls_m[pu~ 
mwgquu} JIIL'lJ! flnLJLfruq JflmflJw'h t.!ht o'lf wnftWJIIL£1Jwtlp 

UfW'ifi[p~ znunnq J.bttp ~ phpnLU G.wpt~p J;wJ lfL -\nLnt ltwfil-

'i.JWJIIL'[f! t:wm~wlijhu mJhq ;_wlfrnq tj1nprt[nuf t wpblfw~fr -Aw
nwqwJJil'ilbpjr wq_'fhentfJJwJpz '-lwpwq.p 'lwn'ilmJ ~ .uUfpmw~ 
(~wpnmfr'ilf! .pwj.pw.ttf.ntt.! t} Is_ d.hn..p { plipntJ tlurputfr ~wJ. 111. 

t:nln: 

dwplifwt:wJp , . fr1it.U[hu LwL. ftJqbll! wpwqwetf.nuf h'il flwk 

JIIL'lP tlby_ Uf'lLJ.ft, hp_qwflfr wqhpfr w'iiLzurL . .pw'iu~~f wnftwJnt~ 
fi.Jw'il 'lh'lf.pnLJ; npnhp opuf'lwgJ!wu 'lj['ngbuhbpfr ~wmwtfrq_w

mn·pflhp hL: 3ntqp G.wptiuretlwu fln'-Jl wilmfr-&w'ilp hpphJ'iJ wp

tn ·w~wJtnt/.lll.J ~ otLf~':. 1~ :qnqJ'ilwqfr ~wJnt/_t 

I;Lq~w'hntp wnJwtlp, Jnulft ~Jtfl.ll! z_wm puJp'l t1fpngbu·· ~~ 
npfl n.uzbftet/.ntJ t liM fh[nt[ q_wliwqwfl tlfrwgntf!JntHhpfo 

.wnw'tw!Jntt!nq, npn'iJg 1f/r Jwup qfJwuwqwp ~ opq.w'llfrqtlp t;w

Jwpz dUJ['Uffr ~t}t[h[f! qwpnq ( mbqfr nt,Hfrwl wnwfr9 -Aurpi.L(w

{JflmHpf ,llJnw'l.w:JJw'iJ, WJufr'ilpL' wnwL!J -Awplifp .,;P'If'"Lfrrzfr: 

IJwrm.q~ R( JDutWJp&. pw'l.wqrwtlwuhr~ ~ln~uiJuntpJntli}!-: 

ltwp1P'Ifr lfr!!lf.nfuntfil Jnt'b[! .u nq npwpw p u~Uilnt.tl t Jlrt'[p Uflwi

JwJf:S1 npp Uf~[flfi.flwqnul ~ UUfpmw~mgYlhp, ftwfi11iw2wpwp, 

t; iuupw Jpb wqhpt .L w',qw Uf lw JIIL'1_WlliWI.ITpiuu.infrtntJ ('iJ~. 4.2) 
umwe!f.wb ltwpwqfr UfLW'l'fwJp {J{Jqni.f3Jnt.Lp Ufw-\btf,u qqwtftn

ph'b uu[hlfr wpwq { JUw'bntJ J_ll'-'l.P fii{Jt[ntfiljntLfe (U.. Sfr-
utml}: . 

OlfntJ, qpw~m'il thpJwumfr~w'iiLbpnttl qwpmq.p qwt;blfru 

bplil Jwqbpbup'iJ wnwtw'bnt.J ~ Untq qntJfl. ( zurw!p!pp wpwm )t 
Cf.ntJ.flf · Jrflm bhfq nt{Jjntfl [! wumf-Aw'bwpw p J h,J wflntJ { h. . 

bpphJJ.J -\wu'ilntJ { Jf!Jl.L. 0,5 uti funpnt{J Jwfl 1 {; urw !fl!pp w n.w-

'zw'bntJ ~ JMI[/r Jwqbpbufr.Yl wbpnp t.!fr4rn:PLnpwJfrL q_wpq.wo

Jw.fl JunlwLwq h o'lf (J{Jqwt}'iffr ubpqnpbntfiiJ-w:tlpt 

LwlUJ,} JIILilf! Ufw.t;blfru, IUJb bppbJ'b um"wlintJ { d.Jrfilw

utin-lf.ir-Ufpumwqf qntJli, ftwpnmfrfiJr o.pufrlfwgJw'b 'ibmuwL.pnt/_1 

npf! qwp'ilusJnLIJ.f! 'bbpftntt.! { '1bqfr11 qntJbpt -10°C-ntJ ':wlwJ 

JIILtlfr Jby_ l.fr{Jwu/mrzf qntJlil! .t;wJmLt[ntJ t w11J Ufwtlhtnt 7:_ 
353 



8 wJfouLbpfo l!tpwg.[!ntJ, fou* :-i~C-ntJ1 3-S wJfou .¢bwiii 

!lfofJwUfw'lfo q.ntJbf! z.fo wq'lntJ JN<'lP np.wqp t/_pw b. wLt/_1twu ~~ 
lJwpwq.fo Jht J.fofJwUfw'lfo q.ntJ1tfo 4wJw'i.~~f"wLf! fuw1tq.wpnrJ 

b1t 1tpw Jht hqwtl pLwqw1t UfwzmUfwLwqwL "wftwopufo'lws

Lnq LJntfJhpf!, npn1t[! l.ftwL ':w1wJ JntqntJt 

,, 
12 , 
10 

~g 
~ 

~ 8 

J7 -1 

'qL*'l""' 

lJwpwq.fo lfwJnt'bntfJJnLbf! qwfut/_wtl t JNL'lP UflwqJwJfo '1fou

Ufhpuw11tntfJJwh ( Jwu1twwt/_wJntfJJw1t) wuwpSw1tfts: Bntqp 

UffLUq_JwJft '1PuUfbpuwJ1tntfiJwfl pwptlp wuwfoSw1tf! ztfrJw1t JJ.J· 

Juiqhphu t uwhqtlntJ Uflwq_JwJfo ·u JN''lP Jfttb.t lJwpwqp 

ll/.[wqJwJnLJ qw1t p1twqwf.J UfWZWUfLUflwqw1t 1tjntfJhp, npnflp 

JNL'lf! UfUI'\Ufw1tntJ h1t opufo'lwgntJpgi . 

lJwpwq.f. q.wqwJfo1t qtntlf! fop pwrz.wiJpntfJJwfl Jht hrz.wJ 

fJfJt/_wJ1tfo z1tnp"fo"- '\w1t'lfluw1tnui t Jp q.nptln1t, N{'f! UfWJJw_ 

1twt/_npntJ t qwpwq.p '!Pftpnqh1tuwpw1twqw1t b. ppJpwqwb 
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u;pnghutbpfr qwpq.wgn<Jf!' flppw'b ~~hlfo zww q.wq_ ~ UfWptit

Lw~ntJ Jn<'u!, wJflpwfJ Lw ~tf.htft U[W_~wu ~w1 ntfl ~~ 
'lmq~ ~WJntlintpJw& pwrarwgrinfp: Bntqp oJ!ufo'lwgJwfJ 

Ufpnghu'hhpf! qw'bfuhtnL. -':wJwp Jfo zwp(! 'lhUfphpntJ Lpwfl 

wt/_ b[wgfl·n,J bfl ':wqwopuft'lfol.Lhf' (Lhgftw foL, E t/_ftwwJfoL, 

C t/_f.wwJftL, JN~'lP Uf[LUq_Jw): 1.'wqwo(!Up'fftl.Lbpfo flhpq.npJnt~ 
fJJui'b Jhfulu'b/tqJ[! -;pJLt/_wJ t wJL pw'bft t/_pw, np flpwflp 

fuq_mJ b'b Jn<qp pflpLwopufo'lwgJwL n.hwqgfowJfo zqfJwL b. 

'f(IUJLn{ puq l!L'I{wwnL# O[!up'fwgJwL U[pnghuf!t 

8 n tqpfl 'fpncfflhp p '\ ww ntq q NL£Ln NLf1 wflh f' p w t/_ G[ w.g ntJ f! 

pwpdpwgLntJ t Lpw 'lfoJwgqntLnLfJJnLfl[! 'lf'wftwL rhpJwuwfo

SwLfr UfLUJJw'uLhpntJ U(in':htfout '}w pwgwwpt/_ntJ t JNL'lP Jbt 

O[!Up'fwgJwL Ufimghu~hpfo. 'lwL'Iw'lbemJnt/_ b. 'hhfuntJ'bwJfoL 

J/tftpnff>lnpwJft t/_pw 'll'nrfU,hpfo Sf,znq wq'fbgntfJjwJp' Lpwflg 

qnqJftg wJfuwfJfJnt q.wqfo wn.wrwgJwL b. JNL'lP O[!ufo'lw-t/_bpw-

1[ wL q.LJ w1t Uf n w h1tg fowtfo t/• nt/m /u n tfJ J w1t, fo1t l.Uf hu 1t wb. 'If' ncf-

1thpfo qnqJfrg w1twfopfonwfol[ 'hJntfJhpfr w1trwwtfw1t J;bwb.w'b_ 

pnt/_: 

'1lwG~rGhr~ ~mlmlunqa·JmG~ 

1.~untLwgJw'h qhtuwpw1twl[w'h . b. ppJpwl[wL Ufpngbi/ilbp[! 

zw P? t'h w qt/_ nuJ. h L 'h w b. Uf w'h pp 1th.pl! Uf ~,; hlflll t fTJ w'hpp J ntp w _ 

pwLuntp wbuwftp ':wJw1• uw':Jw1tt/_wtl t Pf'~9.Jw'it npnzwqfo 

JwJqbw, pw'hp .np hpqwpwwb. ':wunt'hwgntJl! tf_www!Jfl,n,J ~ 

U(Wbpp npwftl!, n~cfbtzwg1tntJ t wpwwflbpf!t 

f!Jw1tpp1tbpf! qwph[p t U[w4bl 0°C-p'h Jnw thpJwuwpSw

flntJ, PWJB -5°C-pg NJ. gwJp rbpJwuwpSw1tntJt 2-BOC-ntJ 

um[npwpwp UfLU4ntJ b1t bpp'f'wuwp'f Ufw1tp,p'hbp[!, . npn.1tp 

d.bnp l.h11 pbpbl lf'Ptf. "wJwJfo11 "wunt1twgntJ, pbk WJ'I rbp

Jwuwp-&.w1tntJ fJntJ[LULnf'{ntJ t qwpS JwJw'bwqnt/_ U(UJt;bl 1twb. 

"fW'hpp.Hpf!t ~pfot/_ ':wunt1twgwJ Ufw1tpp1thpf! qwpb[p t UfW

~bl - 5°C thpJwumpSw~ntJ 1 O'lfo 1wpwphpwqw1t fun1twt/_nt-

:PJntH t 85-90 %: . 

l.wunt'h Ufw'hppflhpf! Ufw':blpu zww ':wSwfu J.npw'hntJ bflt 

PfrnppJpwftw1t Uf(IR9hu'hhpf!, npn1tp zwpnt1tiuftt/_ntJ h1t U[LU':b_ 
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i~ ', 

<Jr]:u:.dt/ff. 11 i!ll'uf"'1'!1 4~J41mpJut/; '1'1 jftuiJ11m1'1'Jryt t"pup1ul:nut1 

: ·:,tJifiAnB pi.u~JLmlnuT MJ1 ~ G4J.'I'IIJJiiiiJUm'fl/, 'lmlf;J;~/t~iri_n/: 
·· ,;ifJr~J'I 1'.,-uJilmp ilflm~ pJmj 4Jruilmpm( tillfm'l;,bq 'JIIII'_~:J~_Ii: 
. ~ .. fnurbr, 4~m~t/'bmJIJmJ' '14Tm'JuJurh1~ fmpnq;,mnf~fj Jmjrrir~ .·· 

'i~TiftuJ4nm'l/nun•u 4iltmJrih~um~ tjJqiJG-,u~nuiuJinn 4i/m~ .. , 

·•:j'l,.'l~Jirr'JIJil :ilp1uum.J~~ '~~mm~bm.~~mp ~~r~'J.u.un~'llt .. · · 
t]iil'!tl_b/1' "'lulqiJGmtjlJulub · ilbmur'll' p~up-;;,-,ul[m]r tJ~~intjh~J < 'i· .. . . . . . ' .·.· • .. 

:.j"'1,'J~P 'ill'"'uG'Iurn'l 4urJ'Il ('11Tm 1J 4pmJ</;1u]r '4puJil} tjbmurtjp. ·.· 
•'ixiiip_ IJt/'!mLm£1 1Jil~J41r.Tm tiJIJufl11' ~Jmp~JmJqpurn 'i".!'J fJ'I J'"'.ff.f 
'~Juhminbo Jmpm~ ~Jmfd-,u'J"'IuuifmG ]rml tjJl'IIJurmJ'm'ir:qj{JJ · 

. .· tJqG~JmG tmJrurnmJ'u.mlri · 

,1{':/~'!.Jiln 'J'(I'"'uftr)umt ~'.,iinm~ Jmpm'5-GquJu 'mJ]r 4Jv~l[m~'l.~ .. 
··i(~~]rll'lnmJurinm_ lf'uurm~ GtJJ'"'»tJiiulu~) 'fJ.q~Jfl'lmbmlf .. JJ..,tiii./. 
·. ~mi 'l'lfGl il~JmJIJ Ju 1~ I'"''!Pl~Jm~trtln Jmpm~ 'Jmpurulltif. 

. ;;.9~ 4JqljilJ'I,t/l' ;,-,uLq~ ]ru~murtJIImiiiJmp IJt/.TmquJurhl~ -~, 
.· .· '• . 'l'"~u-,ul[m]r i/Junf ~. p"~uJr'f.mln~~-
p'lutrJ'ffj tJGII[ ,,;ihuurm'tlmlnm ~Jmnfnmurmlnprpin~ 'IJ'mJl{UI-11.'4 

· .:.-;,ur_bo 'i'IIJ"'~U tfquJu 'J'"~~.nJif'l qGnf '1'1 tmJrJupmb'lur JJ9" .. 
;."!I' tl11luil 4~muriJbmJIJm Ji ti/G-,unfuuru</; 1J ~'I;,JI[~ ltJ~mvJmd . 

•:'...1ul. 1ilpqurn.An tjJqiJ~Irrf~Jinnu . qm~mn4'1bmpmJurh1~ 1 iJG-,unf .· 

~ur~qldo: bu]ruru_bmurq~ 'ilt/;,'lmJ~ 'ltJfm'luJml[ql~ ,'1'1 ~Jd~J.rlnri., 
'f.jtT.iim~Jp4~ 4lfmur411~1Jmp qtJlmiJuJmlf'll~ tbtJvmbb-,u ftm]!Jlll -

·: {ef :h) ii~J•uln tJ~mmtjiJmJIJ.m Jl tl'lbup tjqmbqn ~ J'"~u~Gmf · 
:. ~~+J'I~ GtJIJqJtj il~mlllt/limJIJml' '14Tm'JuJ;,h1~ S~W€ . 

. .. , . til~mf!!tJIImtl.IJmp ~JtJfin~JuJUJhl~ bu~~'fJmmu1 

'S-:7W€ Jq.Gmmn '1'1 J11UfiJIJ"!U, lq]rmuin B'fGqmJIJ tJqiJ~,,d#,. 
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uwn'i.twpw'i.tntJ 5-7°C-ntJ Jfr opqw l!'i.tfJws.pntJr U.JTmt~hmb. 
~wpl! filnpwd- p_pnq 'i.tnupws'i.tntJ bL 300-500 w'i.tqwJ 1 

/J.Jil. c/wJw'i.tw~ UfUIIIlf'UIUtnncJ b'i.t qn[Nff1 fJw'lw'i.tfJf!' -\b., 

'i.tw~l! Uf'l'i.tdJW sw'i.tsft qpw, Jnm 400-500 N ~UJUtnriLPJwJp, 
WJ'f 'i.tll(wmwl[nq oqmwqnpJhtn1_ tJfttwsbmwmfr Jbp_ lfntn

'lfrncJp ftwq_JwJ tncJntJfJf!t 
.... 

lfpqpn'i.tftwpw~w'i.tncJl! f[wmwp11cJ b'i.t 15~20 ~wqwp w'i.t

q.wJ Jb<two'i.tbtfru 2 wLqwJ ~bmwq.w !pnmnJhJwontJnqt .ltwfJ

'i.twJfilhpj!'i.tbp/r umpraftmntpw'i.t npnzntJ b'i.t zwm '&ntpp . qm[!p

t/_WJ.f!'i.tbpfr Jfrp_nsn1_, npn'i.t.f! Ll(Wmpwum1_ht bL ni[mpwJfrl[pn

mwJJw'i.tbpfr t/_pw ~wJwll(wmwuJuw'i.t db.nq 'i.twfuwUfwmpWum-

t/_wJ JfJbf'/2'i.th!'fo9 (Ufw'i.tfrp, J"L'l b. wu'i.t)t 
ttblfmpn'i.tw1Jr'i.t Jw'i.tpw'lfrmwqfr oq.'i.tntfJJwJp npnztfbt t JNL

qwq.L'Ifrlf'i.tbpfr pw'lw'i.t{Jfr umpn<qm~tpw'i.t, qwfJfr UU(pmwqnts

Lhpp .fntblfnc[Hpfo pn!fniuntfJJnLL[! ppqboJw'i.t, l_"f'W!JJw'i.t 

.Jwjw'i.twq, J"L'f_f, U(w'i.trf' f(wnnt!Jt/_wd-.pf! jL wuL, 

~8 

(;wU: 'i.tJncpbp, p_pntJ kwJ ntpp] LntJfrl'i.tbpntJ LntJqb1ntj_ 

wnwp_wo'i.tntJ b'i.t qnt'i.twtj_npqwJ tntJntJfJ'i.tbp, npn'i.t9 fr'i.tmh'i.t

ufrqntfJJnL'i.tf! qwfuqwJ t tn<Jt/_wd- 'i.tjnt{Jbpfr .f!W'i.twftfts, 'ff'W 

t[pw l;l ~ftJ'i.ti[wJ I; lfnl"I'PJbmpH Jbflr.t'lf!' ~nLJufo luw'i.tJw'ii 
wumft-&w'i.tl! qwfuqwJ t [nLJnLJfJ/r Jb1_ · qnt'i.twi[npqwJ 'i.t1nc{Jft 

.f!W'i.twqps /J. [NLJNLJfJp zbptnp ~WutnnLfJJnt'i.tf9 1 npp J/tp_n1_ w'i.to

'i.tncJ I; G.wnwqwJfJf!t 

/J.JuUffounq, b(Jb WUfWftJw ~wmwft nt'i.thsn'l bpftnt lf'ftf Jfrw .. 

mbuwft q[w'i.tLbpfr Jb1_ l9'i.tb'i.t.p 'i.tntJ'i.t Jwqwp'fwqfr qnt'i.twt/_np

t/_wJ [nLJntJfJ b. th[l.[!b.fos [nLJntJfJfo 
1

]hpmfo Jfop_m/_ G.wn.wqwjfJ 

· pwo {Jnf[_'i.th'i.t.f!, UJU(UJ q.ntJ'i.tfr fo'i.tmb'i.tufot[ntfJJnt'i.t[! qbpb.frs 'i.tntJ'i.tf! 

lftfr'i.tfrt Pwt/_wqw'i.t t Ll(wqwubs'i.thl ruw'it'i.thpfrs Jbqfr [NLd-ntJfJfr 

Jwqwp'lwq[!, 'i.tpw Jb1_ qntJ'i.tfo fo'i.tmb'i.tufoqntfJJnL'i.tf! JhJw'i.tntJ t 

( ifn.f!pw'i.tntJ t Jnthlfn<t'i.thpfr PMt!• npn'i.ts Jfop_nq w'i.ts'i.tnttl t 

G.~nwqwJP!! )r bn<JL Ll(Wmftbf'.l! qumwo1_/r Cf[W'i.t'i.thpfos npb.t 

.lh~ntJ LJntfJ/r ~n'i.tsh'itmpwofrw& P".f!f'WSLb[nt/_t 
'1-ntj'ilhpf! . ftwph[p I; ~wJhJwrn6l mbunl[_wqwL ( i[Jrqntwl) 

qhpll(nt[ qwJ [NLUWl_Wlf OUfmfrftwqwL · uwp.f![! oq.mwq.np~htnt/_t 

Sbun'lw~wti (tiJqmwl) tfbpnq: l!hfln'lfo tn<fJJnLUf! ftwJW

'i.tntJ I; mwpphp ~wumntfJJw'i.t ]hpmhp nt'&hsn'l bpqnt[nuJ.ntJfJ- . 

'i.tbpfr q.n<J'i.tbpfo ~wt/_wuwphoJw'i.t Jbp_t q.,LJ&f, Jfrwmhuwq Jr'i.t

mh'i.tufoqntfJJw'i.t t;wuLb[nL 'lhUfi!"<J Lpw'i.t9 Jbp_ q.m'i.tqnl[_ 'i.tjnt

filhpfo ftn'i.tsb'i.tmpwofrw'i.thpf! ~wlfw'lwpd ~wJbJwmwftwL fttfr-

. 'i.tb'i.t ~bl[_ntq'i.thpp zbpmbpp ~UJuLI1nLfJJw'i.t[! 1 np[! npn]ntJ b'i.t. 

~wmntq qn[npfrJbmpbpnq, op·Jrflwq, 1-Jntpnuqfr qn[npfoJbmpnl[_t 

1-J11'tpn uftfr ftn l n [1 foJ b m PI! (L q. 44) nt'i.t Jr ~ w um U[ w m hpn ![ 
bpqnt pwdwft (1) w'i.tq.nLJ'i.t WU(wqn<s ~wpfil ~wmwqnt/_t Pw

Jwq'i.tbpfr Jbp_ l9'i.tnLJ b'i.t Ll(Wtnpwumqwd- [Ntd-ntJfJ'i.tbp' wp_ntU 

umwL'fwpm [NLJniJfJf!, .!wJuntJ' ~bmwqr.uu/_n'f_f!' ~ntd-ntj{Jp Jw
qwpf1uiq[! w1_ pwJwqntJ uw~Jw'i.tnttl b'i.t qwJnL'i.t pwpdpntfiiJwh 

qpw ( O(lpLwf[, 20 ud-fr qpw), fruq .!wfuntJ ow'i.tqwswJ purptl

pntfiiJw'i.t 1/_pw (LntJ'i.tUfbu Jnm 20 ud)t ~nLJUf! ~wJh[nL Jwftb

pbufrs (6) wLs'i.tntJ t pwJwft'i.tbpfr ~wmwf[nq, ~b'f_ncqthpfr zhp

i.n{' J{'tn~, w4'i.tt:1t~/u,n4 WU(W~JW ~~nt~bpfr (2) Jfrtn.f. 'lbUffo 
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U[p/rq_Jw'flhp[! (5) h. w~w oftmuwp[! (3), npfr Jbi_ urhuw'lwzurl! 

nulfr'l qJnt/_ ftfrut/_nLU b 
ITJmntmwftnt/_ (4) wnwp_ inW~thtnt/_ h. bur phphlnt/_ l.wfu LUU[wft. 

JUI UJNLf.t(! (2) tftnfunuf bf.t pwcfwftfr ~UiutWftfr U WUfWftJW lflUI

f.tp Jh_u b'l_WJ -':b'l_nLftfr-. zbpurfr pwpJ.pnlfljnLf.t(!, dqtnh[nq np

U[buq_fr hpftnL 'lwzurhpf! ( wp_ h. l.wfu) umwf.twf.t 'fnLJ11fr Jfrwurh

uwft }f.tUihf.tupt/_nLfJJnL'in 

f!um uwf.t'l'lwftfr z.wtftnLJ hfl d.wfu pwclruftnu! b'l_ruJ -':h'l_nlftfr 

zbpmp pwpJ.pnlfJJnLf.tf! JfripJbmpbpm/_r U'frLpJbmpp utruuf.tnp

'1-Uiftwf.t Jruuhp[! qmf.tnLJ bf.t f.tnf.tpnwm/_ ( Jpf.tJ.lL 0,1 dJ "SzUinL· 

p Jwr! p) t /Jfr pwf.tp wf.tqw J ftw U7 w f'" Lrf h 'il Uf w !,}wnn L{J JIU1 t; UJ

t/_wuwphsnLJ h. f.twmwpt/_wJ t:wzt[_wf.t.ppy t:w'itrnJ hf.t Jfrp_pf.tf!t 

l,bmwq_nUit/_n·'l lnLJnLJ{Jfr ftn'byhf.tmpwyfrwu C x t:wzt/_nLJ hf.t 

t;bmh.Jwl pwf.tw.lh.nt/_. 

CH 
C~=-.-, 
. Hx 

npUib'l C-fs h. H-[! uinwfJ'Iwtrur tnLJIJLJ[Jfr ftnfssh'illf!pwyfrwtJ · h. 

pwpdpnL{JjnLftJ/ hb, JJ, 
H, -[!' t:liurruq_nJilqn'l_ LnLJnLJfJfr )hrmf• pwpl.pmfJJnL

fJp1 JJ-nt/_1 

Umruf.t'lwpur L"LJnLJfJJr ftnf.tohf.turl'w9fowf.t -':wJtnflp t, ".<:b~nb-
t/_wpwp f.tpw r!h_nynt/_ <wzt/_nLU bf.t t;burwq_nUJt/_n'l l"L,}nLJfJfr 

ft n f.ty b f.t U7p w 9 fr wf.t 1 · 

!ltnmn~th~mrw~wfi ~nlnr}nihmr~w ( qnLf.tnrnznLJ}r {nLuw

r.wrJrwftwf.t Jbfiln'lfr 'lhU[pnLJ Jwp'fnL ~l.i!Pf.t tftnJuulf'p'unLJ f 
!/Jnur ntthJ b'hurp: :bn urntLhJ humf.tbpp [nLJU fr w 'l'lbf!nLfJ JLU J p 

wnwrwyf.tnLU bf.t tthfturpwftw'it t:nuwf.tp, nf'f' nLcff! "~'lfr'l t:wJb

Jwmwftwf.t t !fwurnl;thJbumfr t/_pw pf.tq'im'l [liLJup pf.turhtufr. 

t{nLfJJwf.t[!t 
l/.!'1-Uffrup !/JnUJnl;!pbftU7p l;nLflJnLf.tf.t wj'it 1;, "f'.fnLUWJpfs I;Hp. 

qfrwJfr wq'lb9nLfJJwJp JwpJ&fr Jwfthphupy Ufnft"-ntJ bf.t tthft

.111~nf.tf.thp1 {nLJUP GwnwqwJflp urwpphp JbJni.fJJwf.t ~f.thpqfrw
f.thpfr .plf.wf.turf.thpfr -':nu.p t: lJpp -AwnwqwJfJI! pfsftf.tnLU t Jh~ 

mw'lfr Jwftbphupf.t tfshpqpwjp pl/_wf.turf.thp[! ftlwf.tt/_nLU h'iJ f.tJnL

filbpfr wurnJflhpnt/_ h. f.tJmflbpp f.tbf'l!frtJ tf.thpq.pwf.t JbJwf.tnw ~~ 
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f!f.t.'l npnLJ wurnJflhpp ~lb~urpt~flflbp[! whyflnL.J hfl wt/_btp p.,;p• 
dpp ~ulzpqburfoft l/wftwp'lwf[Hpfrt/_pw 1 · 

bpb tflhpqfrwJJr l!t/.wf.tu7p pt.nt/_wftwf.t Jhb t, ~lh*urpnf.tl! 'I"Lf1U 

t qwlfru JfrtnLftp dqn'lwftwfs 'lwzurfry h. -;hnwfsnLJ Jhurw'lfi 

Jwfthpbufrs, np11t/_ L ""UJJwf.twt[npl/_wJ t wpurwpfrf.t t!/Jhfturl! 

'LI1 H. ·~jnL(!nu4r 4nlnrfluhonp: 

~: (J;[hftmpwftwf.t {nuw"-pf!}t 9nLptupwf.t},_JnLp Jhurw'l nLf.tp tf.thp

qfrwJfr .pr/_wf.tUJp npnzwftfr wpclhp, npf.t l!f.t'lnLf.twft t ttlffturpnf.tp 

ptnftblnu :hnUJnt[hr!Hmp ["LUWJpfl tf.thpqpwf.t pnfuuifthpU[nLJ 

. t !;lhfturpwftw'bfr, "PI! q.wu[wf.twz_UJtN7 U[UI/}[! zh'l_nLJ t f!'bft-
. f"''ll"LJUp nLclfrf.t -t;wJbJwurw4wf.t _ 4hpU[nt/_l ·. 
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~ntu~z_wtfrwqwfl z_wtpntJLbp ftwmwph[nt -:wJwp ftfrpwrr.nLJ 

bL !pnmnttbftmpwlfnlnpfrJbmi'bp, npnfl.p ftp'bwm qpt/_ntJ bf, 

<P3K: J.wJur.fijl ' hfi Jf.. 2wp.p <P3}(- hp, npnL.p u2wuwqt/_n••J bfJ 

(Jt[wu2wf.Hpn.j_ ftwJ mwn.bpnt[: <P3K-M, <P3K-H-52, 

<P3K-H-54 IL wJLfl: <P3K ~wp.phpfr ~frJ.pnLJ wtf.wo t 
'bbtzpwJfrL qfrw_!ppwgJwJfr IL bpqn< !pnurntthJbfJurLbpfr oqfln<

fJJwJp hpf(nt lnwwJfrL pfJ'l_hpfr {rLurh&ufr.J.n•fJJwfl ~wt/_wuw- · 

phyJwL uqq.Jtntfl.p£!' flpUfhu opftLwft .pfJLwpftM.r.p Q:>3K -H
-54-fr ufubJwL lt.l!!Jq-:wfln<p mbupf! (Lft. 45 }• 

lwJUffr.Y. (1} qntpu bquu} LnLu•wtfrL •/r~p_hp[! wLfJpwqwn.Lw

l"t/. ~wJhtn<9 (3) wtaLmJ ht tn<uwfPfrLmrbpfr ( 4 ), fttrJL.f_hur

ltbpfr (5} Jfo'ln.f., npnf,p qpqwo bt pthpnul (13), Ufpfrq_Jwflhpfr 

(G) Jfop_nt/_ Lt. f!Lqfm<J !pnmntthJbLmthpfr (10) .f_pw: £,'..,,_ 
tthJhLm!Jb~l! '1-fr!fbph&efowl ufubJwJntf. Jfrtuetfwo bU qwt!J.w

Lwz_wtfrfrL, w!f.Ufbu np !pnmntLhJbLmfr qpw [!Lqfln'l_ [NLUWJpL 

tfr1.r'l_bpfr JrLmbfJu{r.[ntfJJwL -:w.j_wuwpn<fJJwf, '1-bUf.pnLJ qw[t/_w

uwz_wt/r{r U[UI[!f! (12) JfurtJ t qpnJf qpwt 

!lwfu L"<UWJpb pnL'bfl! lf'w9nL9h ftbpUfntf w&oLntJ t lh

qnpw!Jtn'l ubUfbpfr (7 Lt. 8) Jfrp_m}__, npnfl.p fJnLJL bL mwdw uw

~nLL l(hpLl(nt/. pnL[W9fthlL"LUWJfrL tfrn.Lu, l!f,'f npnLJ Lpwuafoo 

Jhftl! oq.urwqnpJt/_n<J t ftnUffrur lwpJwb (16 ftnfl )! fruft · brft

f'"f''ll! (17 qn{J) 'b21ff'pm fwpJwf, -:wJwpt lJ.p_[ntutuJpfl l{rntflP.f! 

w'iloLnd t 'bhtz.pwJph 'fptu!ppwqJwJfr (9} Jfrfnt/_ lL Lpw t;bm 

JfrwawJ bpftnL ~w2tJ.wL.pwjfr11 [Upntqthp[! (11} ntmmblfru t/rn

{unLJ t frp [WJflntfJJnLL[! Lt. qpJJ1Ln;J_ ftuft tpnfrln,J wp_ !pnurn

tLhJbLmfr (10) .f_pw f!LftLntz [nLUwJfr'b -:nu.pfr JUntfJJnLL[!t · 

'lJw Lwlt. q{rw!ppwqJwlfr ftn[l (14} IL in<uw!pfrlurpbpfr mh'lllJ

lftnfuJwL qn{Jz 

J.w2t/_wupwjpL fJJpndttbl'f! '1-urL.J.ntJ bL Jfr Lfrubnfo qpw Lt. 

LpwLsfts J"<f'w/!wfJun<pL n<Lfr hpftn< uw'bq'l_wq, ~nwwp;.'l_ 
Jwf, uwf,'f'lw'rl! n<L/t uiL qn<Jb, fruit ouiurfr4wqwL fumm.fJJwL 

uw'h?-tzwftLbp[!' ftwpJppt !lwfu {JJpntqp t/_pw [NLuwfln'l'iiJwfJ 

uw'hqtzwftl! wuurfr-G.wLwt/_npt/_wJ t 0-fro JfrLz_b. 100%, WJLujbu, 

np L"<utu[ln'l_LJwf, 100%-{! t;wJwulwurwufuwLnvl t &b'[pwJfrf, 

q.frui!ppwq.JwJfr ll'fttf. pw0 JwLf!, foul( pw9 fln'lLJwfi mnftnue' 
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Lf'ft"- ifrwftJtuLf!l Oll(urfrftwf('inL P,mnLfJJwb uwL'I'l"'ftl! wuurfr-

C.wuwqnpqwo t 0-fro JfrLz_b. 2,5, ' 

U.t. . (JJpndtfr utuLq'lwlfl! ll(hurp t mb'lwftwj.f_wJ tfruft LUJL

Ll(hu, np pwo (JnrzLJw'h 30 Pk -e -:wJwulwurwufuwLfo 'lfow!fpwq

Jw1fr Lrfrt/. pw9J.wLf!, OUfurfrftwftwL fumntfiJwb uwLqrzwftl! wu

mfr'bu./iJwt/_npt/_wo t 0-fre J{rflz_b. 0,52t 

2 I 2 

7, 8 a 

6 

'\,lj. 45. <P3K-H -51 ~nuon~tb~'lljlLUqntnJ•~•fbml'• 

..,_uj.,bJw, p -f!!h'l~w'i.TJL[' urb''l!' 
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l,n[npfrJbmpfr4 lw..f.nLJfiLp{t . tlzq.ptnnLfJJnLbf! JUw'ilnLJ t 
uwp.pntJ •qmbqnq [n<uw!pfttmphpfr wrdtwJnL{JJWJfl' {ntuw

!pfrtmpbpf! qntbwqnp.f_w~ WUfw~fr'ilhp h'il, npn'ilp f!bmpnrzwpwp 

~[wbnLJ h'il wtfrpfr npnzw~fo hp~wpnLfJJwb tlwnwqwJfJ'bhpt 

{n<uw!pfotmphpf! l!btnpqnLJ b'iJ WJ'iluthu, nptqhuqfo bpw'ilo ~"'l• 

Jfro wfJo~w9 .j_nrz [nLJUf! ~Lwfl.f_p ~hmwqnm.f_nq fiJnL{Jfr ~nqJfro, 

Uwppf! ~w'blfhpJ..j_w~ t ~JnLqhmHpfr Jfr .pw'ilfr Jfrwmbuui~ -<;w. 

.j_wpiu~n<flhpn'q zbpmhpfr tnwppbp ~LUuLnnL{JJwJpl <1>3K-54 . 
uflnrz uwppf! ~wqJ.j_w~ t l~JUfwJfrfl ~WJn<bwpwpfro (18), 
"fll! ~frJ'ilw~wb uwppfo ~hm Jfrwo.f_wq t pwqJwy.forz ~wph[nqt · 

{nLJnLJ{JmJ hqwJ fJJnLflhpfr ~n'ilshflmpwofrw'iJ npnzbtm 

').wJwp qpw!pfr~fr &.U.n.[ m.f.Jwl fiJnL{Jfr ~wJwp flwfuwuthu ~w

n_raon LJ b& mpw Jw z.w t{r w ~ wfl ~ np w q.frJt ln p{t q n&w ~wb w n_U,f, 9-

.pfr .[pw ( wpuofru'ilhp{t wtrw'ilop) mhqw'fpnLJ bfl [nLJnLJfiHpfr 

~nflohfJLnpwofrw'il, fru~ nLqqwd{tq. wnwflopfr qpw ( op'ffr&wm. 

Lhpfr wn_w&o.p) JnLpwpw'ilunLp ~n'iloh'ilmpwofrw Jfr'iJ ~wJwUfw

mwufuw&mz outmfr4w~wb fumnLfJJwb q.mfl.j_wJ wpJh.p&hpf!t U.u. 

mfrilwflw.j_npqwJ ~npwq.~fr ftwnnL9nLJ{! ~wmwpqnLJ t fl.j_w. 

flzw&'i.Jhpfr Jfr2n!Jnq, npnbp ULnWO.f.bt h'iJ flnLJb Jhfln'fnq U 

flnLJb lfUI(lj?f1q , npfr qpw wzfuwtnwb.p I; ~LULniU[lqnLJ ~hmw

qntnqnq f"L~nLJfJfr -<:hmt 'ilwfuwutbu wumJ,&wflw.j_np.j_wJ ~npw-· 

q.Jn.j_ npnznLJ hfl fljnLpfr UfLUpnLflw~nLfJJn~bf!t 

l!wra~ Ul:iQ jnLfl~, UUf~UlW~nLgul:ip~ lt ~W(aUW2W~Wf1~ 
Of102nLU[! :j>nUlntLh~l1lf1W~wu ul:ira:nrJ.ntt _(Lt wttl1lnUtiJI1ltJ~Wj~ 

~rpwnnLuml.) 

t/,p llJUtn wfl{t (( tJ. fJ frwq Ln ,rJ ~/Ln Uf pnJ )) -fr wzfuw Ut w ~ frgHp I! . 

1Jwuwp~.J.hfl, !lfrguLwz.f.frtfrfl h. 9-.f.hl''19frUtb[fr& 1959 {J • .t:bqfr

'iJw~wJfr'il .j_~w!w~wfJ umwgw'b !pn~ntth~Utpw~wfJ JnLqwz.wpfr 

.j_hpwpbpJW[ l _ . ., 

flpnzJwfl Jhfln'fpqwfJ zwtn UfUiflf[_ t• lhu;iuqnUt.j_nrz ~wflfro 
.f_hpgfJnLJ h'i.J 10 tft Jf,P.frfi LJntt1 'ilpwfl w.f_huu9bnLJ W[~wlfrfr 
(KOH ~wJ NaOHJ .t;wq.bgll(J [nLJittJfJfr bp~nL ~wflfot, fu'iiwJ. 

.pnq flwpw~wpnLJ h'i.J h. tofintJ IJJnL.j_hmfr Jhl' '1-pw'iJfrg .t:hUtn 

~wflp Jfrp_mf. w&9~w9flnul hb L"LJUfr tlwnwq.wJfl 4 flpw fr11 .. 
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mh'LufrqnLfiJntLp 'lf'111.b9n~'J hit $nmntthJbflmnt/_ , np[! [NLJUf 

tlwnwqwJfJl! .j_hpw~nul t ttli~lnpw~wft ~nuwfl.pfrt 

U.1u -<;wpofr IILUfriJ'ilwufrpntfJJnL&[! 9"LJ9 t m.f.bt, np ~wflfr 
thpmfr Jfr2n.j_ w&ofmrz L"LJup tlwn_wq.wJfJ'ilhpf! 9l"[nLJ hfJ frfiJ.

UJbu ft~Pfr J"Ltf.n.f_, wJhuthu b. uutJtmw~nLofr Jfroh[&hpn.f_, 

npnfloJro ~wphlfr t wqwm.f.btl"L~'!_wfJ Jft.non."-' 

U.tfr.pfr iufJ~pwJbzUt hp~wpnLfJJnLfli! umwflntJ bfJ tlwnw-

qwJfJI! -<:wJwUJwUtwufuwfJ tnLuw!pfrtLnpfr J/rfn.f_ wfJo~woH
t""-' U.JhfJwJhJ &zwfJw~nLfJJnLfJfJ nLfiJr J"Lrzu1qb1fpqfihpfr Utpw

. Jwq.~Jt JUnLPJnLfl[!, npnLo J;wJwubnnLfJJwfJ .t;wJwp ~wpl! 
UJblll.p t .t:nJnqh'ilwo'hhl' U.flwl/rqfr Jhfln'1fr4wJnLJ WJU hqw- .. 

. fJw~fr pwow~wJn</iiJntflf! .t:w'ilq.hoph[ I; 11/uwL wp'fJ"LfJ.pflhpft, 

.pw'iJfr np JNLqWqfJ'fp~'iJhpfr JhJnLfJJwfl Lnlllf7WUtbUnLfiJnLfl(! ~UI':" 
. [Jfr wnwfi&.JrL tJntz'hhpntJ JjtMtnLJfJ J"L'lWJflntflJwfl '1hU[pntJ 

uiw[pU · /; [f1LJUp UtLUppbp 9J1q~JnLfJJnL'lll . 

19.62 p. '1-w'i.JfrwJnLJ flnqwp~.f.ht I; cdffrt~n-ShumhrnJ tnt

Nui-z.uuJtw~wfJ UWflPf! ('i.J~. 46), l[hfllfrbu UIUI[p~ <· Ulfl'fJNL'iJ.p. 

lihp, npn&.p .t:wJI!ft~'ilnLJ h& lhpphpfr lbfJn'lnl[ UUtwo.f_wJ wp

'fl"t'b.p'ilbpfr _ -<:hm lL 'Jfr npnzJwL ~wJu/p JwfuuntJ I; [!'b'lwJhfJI! 
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30 4r4: U wfri!~ wn2b.fi utwLht~ 4_pw '1!'4. wJ ~ tfrnf!p uh'lwL' 

'uJntlf!, opfofJwft ftw{Jm{t/p/.wJ zfrll! urlilzwlfwJb[nt ~wJwpt 
uJntzf! LhpJ-J-qntJ ~ Lpw .\u11lwp ~wurlt.wo1_wJ- umw'bfJ-wpm 

up1_wftfo L. fJhpJnuurwurwJfrL qu/i!LwjntJ mwpwoqntJ Jfr'hJlL 

60°C 1 U. 1'hnt~bmU. ftwfJf! l)nJnlfhLwgqntJ ~ Ufwmb'hm1_wJ pw

nwumfrG.w'L ~nJngbfJfoq_wurnpnul b. LnupwgqntJ ~ Jp .t;b,Lnt-

. ftnq, "{'{! tntJ-ntJ ~ ljw[Jfr til.l.jpmwftntgLbp[!t fuwn!Jnt{"1l! pw!J 

t fJn'l1Jqnw ltJntqhmp Jfoy_nq, npurh'l . !pnmntthJh'umf!, gw[

qwfJwlunpp tjjrw 'bbp'fnpJ-blnq, 1.wtfmtJ ~ L"LJUf pwofJi,zntUf!t 

{nwwJN.I ilwnwq.wJfJ£! !pnmn{thJh&mf! 'i_hpwJ-rtul ~ !pnurn.t;n_ 

uw'bi!Jr Lt l_wtp1_nw ' t JfrltpnwJU(bpJhmpn1_, npu ni:'ufr J"L'lf 

mnftnuuhpf! 9"LJ9 mqn'l uwL'J.rzwftt 

lJJntzjr Jwljwp'fntJ fro L. qwfJI! mh'lwtf!nfun'l nt'li•thpp fthrz

urnmntJjro funLuwtf!btnL Ioqwmwljnq uwpf!ml ftwph[p t .f:h_ 

mw'l,;mht JfrwJ'il {JwpJ ljwfJ£! (pH-{! 6,4-fro "l owJp}t 

UlllblJSI'U.~OI>UU.~.HJ.t!JOtota-BOJ>'t. (UIII blJSrtJ.!LOS OU'bSf't>U.) 

l,hmwqnmntfJJw'u UUJhljurpJJJl_Wt/rwqwL JhfJn'fthpf! ftntnpfr

Jhmpflt JhfJnfJ-'uhpfrs tnwpphl'qntJ bL bpw'hnq, np utqhftmpw

l"LIIUJliJJtPntfJJwb J/;f OCJ-UlUI'J-npJ.[_ntJ t JpwgnLJfl £r1LJufr, WJ

upuf!fJ w£f.pfo npnzwftp hpljwpntfJJwL, w!f.htfr G.zq.pfrtn wlfr.Pfr hp

lt'f'P"LfJJwfJ zwtn. lthrz putnbpqwl ntLhsnrztntJUp lttLUflntJf!, "{'£! 

'l'1wtfrnphL JhJ-wolimJ t pLUflluqLUqwL npnzJwL 'l'1wJnL1InL

fJJnL1tf! "- G.zmntfJJnLhf!t . 

C<l>-4 tn/rUf/r uU[hqmpwfntuwlulrjthpf! .t;'uwpwqnpnLfJJnLL 

bfJ mwlfru wzfuwmbl "l Jfr1L1Jb gntflw'qnpqwJ- LnLJ-rrLJfJ1Ibpm[, 

npnfJ.p luw'LmJ hf1 l"LJUf! uU[hqmpfr urbuwflhtfr Jwunt.I ( 400-

700 lid), LUJL LUlf!/"' .t;wJwp «whqntjl..» lnu}nLJfJl..bpnq, npnlt.p 

lf.lwilmJ b'it C.wnwqwJfJmJp UUJhljurpfr nt[mpwJJJJfJmzw~wq.nLJL 

(185-400 lid) 4wJ pYr!ppwqwpJpfr!J Jnm (760-1110 lid) 
mfrpntjfJLh pntJ: 

1.w1ph'LwltwL wpmwwnt{l-Jtu'fi C<l'-4 qqwpowJpfJ !pn

wntthfttnplLIIjwL uUfhftmpw[ntuWlLUtf[! J-wnwJnLJ ~ .t;brzntft L 

Ll(/rU'f !JJrrLfJhpfr oLI{m{lftwqwfJ fumntfJJndJbhpf! L. pmsflnrzJwli 

q.npc}wqftglJhf'[! 1_tur/th[nL t;wJwpt {!uur wzfuuunUJh(2/t fuz.wi.wlt

Lhpp wJfJ fJJwfl ~ <l>3K-Jrfu 
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lJwpfr wpr1JntLwphpntf1Jwfl Jhr Uf"urbLoftnJhmppft npn

zrrtJithpf! (pH) O'fU1LUgnpJmJ bfJ rufuw</_llpWUfbu lf.wpfr f.t 

lt.wfl'ilwJfJhp[!fJhpfr fJfJ1_ntf1JnLbf! lwifhtnt {wJwpt 

pH-/! ;_wfhtnt .\wJwp O'(Lnw'1npJ-rrul hfJ DM-68 U[rrurhL-

9WlWtff!• npfJ nt11fr f!11urpn'lwlf.w1I LbpqnpJntfJjwJp tthlf.urpn

fJ-IUJ/rfl ufruurhJ, npfr ~Lhftmpwzwptf n1 Jl! qwfu1_wJ ~- LntJntJ
fJntJ h'[wJ- fpwJ-Lfr frnLLhpfr wftmfrqntfJJrrtfrfrs: . 

IJwfJp b. qwfJliwJ{Jbp.pbhpfr pH -l' lwtJrhtftu. wn.w'[b[ mw. 

pwJ-ntJ H umwgbl tthfttnpn'fwJfrL ufruurhJ'irbp[! ('uft. 47 ), 

npn'us Jht ogmwq.npJqntJ t WllfwlfJw ~thfturpn'Jf!, fru~ npUfhu 
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b.p~f'"l''1 ~Lhftm£in'1~ -:ltupwJ/rft i!l"f1UI(1bwflwjpL ~Jbqmfrn'll! 
( odwft'lwq)t 

U.U(w.q!w ~lbqutpn'll! Jp fun'lnt/_w~ (1) L "PI! 'l"'ltfwb ~ 
qnftw.lft Lfoflpnt.Jb ~lbq~P"'ILUJpft_ wll(wqnt9 uftwJht q.L'Ifolfnq · 

(2)t tthlfurpn'll! <hmw'lnml/_n'l .t;b'lntqp Jht f!Llf'lJhtfou mbqjt 

~ ntHftntJ foniiHpfo ,PnfuwftwqntfiJntfl, npfo .t;bmftmftpnl/_ LP

fJpntJp pnfJHpf! WU(Uiqn,L Jwqbpbuwjpft zhpmbpnt.J mb'lw

qwll/_nt.J bft tf1wt}ftp pnftfthpnl/_ It WUfWqJw ~lbqinpn'll! umw_ 

ftmJ ~ f.pwt}ftwJpft ~lbqmpn'lfi <wmqntfJJntftflhppt 

IJ.U(wf[nt JwqhpftmJfJfo It .t;bmw'lnml/_n'l Lntbnt.Jflfr Jfotb. 

_ wnwtwft.nt.J ~ UfnUlbfJ9fowtfthpfo mwpphpmfiJmfl, npfo Jht}nt

fJJntft(! "(1"'21/_ntJ ~ L"LhfltJfJntJ b'lwb urwhflp ftnftbbp/r wq

mMnLfJJwJpt 

pH-fo l.wif.JwfJ JwJwftwq fthf[mpwqwft z'lflw umb'lt}htnt. 

·4wJwp qfrpwnl/_nt.J bft f[n'ilmwqmwJfofl ~Lbf[mpn'ltbf't U.nwtfrfl 

( wll(wf[Jw) ~lbqmpn'lft ~ Hnfofl qnLmwqmw JPh ~lbqmpn'lf! 
(3), ,npft frpwqwLws'ilinJ ~ - ~Lblfmpwqwft qnftmwf[ml! wll(Wf[Jw 

~lbf[mpn'lfr Hppfr'iJ Jwul! 19ftn'l 4b'lmqfo 4hm t flpll(hu bpqpnf1'1 

~lbqmpn'1 bwnwJinJ ~ wpmwpfrL odwft'lwf[ ~Lblfmpn'll! (4), 
11(11! .Jpw'lmt.J ~ .t;bmw'lnmt/_n'l .t;b'lntqp .t;bm t . 

flpll(hu odwfujwf[ Jthlfmpn'l oqml/_nt.J hL 4wlnqbuw~phw

fJwJfrft ~Lblfmpn'1/t9t tlhqmpn'll! UfUI2U1UflliH[nL t:wJwp !l'Jft uit-
1/_npwpwp 'lilnt.J bft t:bu;w'lnml/_n'l [fiLt}nLJfJfrs 'I"L[t;; It ftpw 

t:bm Jfrwsftnt.J bft Jun'lnt/.wqnt/_ (5 ), "l'l! L9t/_wt) ~ qwlfontJfr 

l!l"l'P'IP .t;wlfb9wh LnLhmJfJnl/_ It 1/_hpp_wftmJ ~ t}wqnmf[bft Jftt

'itnpJnt/_ (6 }t 'lwlfonufp l!l"PP'IP tntc)-nLJfJI! wftf!L'I.t;w~ <nuntJ. 

~ c)-wf[nmqbft JfrtLnp•; /t Jfrt'!{ f[wftfuhtnl/_ 4bmw'lnml/_ntj_ tnL

h"_ LJfJP9 ~lbqmpn'lfo ufrt:mbJfo .Jbt lfn'lJftwqfo _/rnlt'itbpfo Hpflw

t/Jw&smJI!, npnilp qw[' "'l bft tfmfuht ~lbqmpn'lfo ( 4) ~zm-bt 

U.UfwlfJw ~lbqmpn'lfo wpmwpN1 Jwqbphupft wnwtwswh ~lhq-: 

mf!pwzwpd nt.df! npn2'[rHJ ~ pH-/r JUntfJJwJp, rlpf! .t;wzl/_1/_ntJ 

~ uwppfo {'l) uwil'l'lwlf!n[t . 
lfnm 100 dt mwpntzntfJJw& pwdwqfo Jht (&If . 48) tsilttLJ· 

bft 200C pbpJwumfo-bw'i.J nt&bsn'l .t;bmw'lnmt/_n'l qwfJ It Lpw 

Jht f!&l['lJnuF ~{h~·m.'1n'l&bf1t 10 qrq 4bmn uwppfr uw&'l'lwlrfo -

tJ.pw qwmwpnt.J bft 4wzt/_w&.pf!t 'Jopwtfos .t;bmn qwflfo 'bJntzf! 

3ij8 

fii.UIIIUI_JI~n.""' /,fl. lt. ~,zt[wLI /,1, ljuiur1.11pnul uur,11t[,l pH-~ 
:Jb~nt/IJnt.Lf! urfrurptfn'l. filflt[n'-fi1,JJ ~.~~u,urfi,,fiUpfr {1.11'1.• 96) 

-L~ • .(!l. Uwl'r pH-p nl'n2btntJiitudwr: 

~hm ~,J/,JwlllhLttL ~UIJwp, otpnl/_nul U 4111nl.ttiiiUJI.II'iou_d.lt./rl; 

. . . -pH==6,68-0,0S8(T
1
-17), . 

fr[IIIJk'f. 6,68-1! pH-Jr J"tfr1. JUnt.fiJnt.Lfl ~ ~nul ~I.Ut/_wp~t[/1 
/ll.ffpJ 1,11,1[1/r ~I.UJI.Up, ·. -

. t t -e ~,~~" flflt/.mJIJnt.Lf! IOoC-nul, I>T -n'i., . 
l'l-1! . ~11Jt/_1.11pnt[Jr tuif#Jr mfunpl[n'l flfll[mfJ.Mt, . Jfl ... 

t"L JUntfiJnL'ilf!' 

. 16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

6,7-6,74 
5,69-6,65 
6,~--6,58 
6,57--6,52 
6,51-0,46 
6,45-6,40 
6,39-6~35 
6,34-6.30 
6,29-6,24 
6,23-6,19 
6,18-,6,14 
6,13-6,09 
6.09-6,04 
6,03--:5,99 

pH-t- Jn"" 
-l'""'-1!. 

6,72 
6,68 
6,62 
6,55 
6,4!) 
6,43 
&,37 
(;,32 
6,26 
6,21 
6,15 
6;11 
6,06 
6,01 . 



'"'""'"l'h•r•l••~ f:,~•IJ".Jfi ~•fit- '•~J,;,t pH:=B,f.s-=o,o~ 
{tct~1t1J, '-L•~ ~-.,·~""-'" ~·fit- '•J;.,l' PH:or::tl ,114-0,0/111 
(TH-17 ), '•"-·~".Ji- ""I.' I- ,,J,l' pH=.-6 ,14-0,06 . (T .,.,.-11 ).• 

lupnJwurnlfp~!pfiwfl flhp~w'lnulu fiJnLflh.f!~ ~1"1 [uwir.

flnL(I_'Iflbpfr pwJwfJJwfi . b. wflwtJrq_fr lw.f.w'lni.jb_ !f>fr'lfr~w-1/r
Jfrw~wfl Jh_[ln'lflbpfro Jh:~fl {r 'bpw·. 1lz.iufiw~nLfiJnL&f wtiJufld.

flwU{hu JUwuw.f. 'lw'lwJfr& fupnJwurnlfpw!fifrwlfr ~frpwn.nulni[r 
'*luflfr Wf''ll"'flwphpnLfiJwfl ~burw'l..nurnL[IJnLflflhpnLJ flw b.u 

~frl'wttnLfJJnLfl { rpnflnul r 
lupnJwurnqpw!fifrw 1fr. Jhfln'lfi {nLfl l"'flf bl'~"" z.fuwt~.fll[ntz 

~Ji'LnL~ -Jfrt.w.f.wJpbpfr Jfrt.b. 'lurfl.f.n'L [uwnflnL{''I/r ~b'LnL~ ~wJ 
'lw'lwlfrfl fiJnLflbpfr pwJwflnLJfl t, hpp iul'l Jfrt.w.f.IUJ{'bpfrg' 
Jh~f wflz.wpJ { b. nLflfr wpunppsfrnfl ~,;,ur~·nLfiJnLflflhp 1 hp~
pnp'H! ·z'wpJ.n.k { li. . W.wfltrul t fuwnl~ttl.(f'lfr fi.Jirlflhpf' 

. 9-nJn.JIJnLfl nL11fr ful!nJwurnlfpw!f>frwlfr Jfr 11wflfr d.b.hp' 

fJ'LIP 'i.Jrw pwz.fufrz., UJnLflwd.b., frn11wl/tnfuw1iw~wlfr11, lfiU'l_IU

~b'/.nL~WJfrfi b. finL['Pl_hpurwJfrflr lupnJwurnlfpw!fifrwJfr Jbln'lf 1 

piuown.nLfiJwJp i[bpt.Jrfl bp~nL d.b.hpfr, pwp'l uwpl.w.f.npnLJ lfr 
U{U{~_wfiJ.n,u{ b. .~hz.qr t ~wurwphl util[npw~wfJ lwpnpwurnp U(IDJ-

Jwflflhpnul r 
!lUiz}u~t }urndUimnl(rUl~~Ul: U.1& ~..Uurwpl[nLII" t !fifrturl'fr 

P'llfr' /shutt'l.nfr;i.u JJr_fl) . .f.l'w, npurb'L wflzwpJ !fiw'll! !f>frlurpfr 
P'lflfr Jw~hjtbufrfl W'fUnppl[wtJ b. flpw~ ~n'LJfr-.8 wJnLp U{W~i[n'l. 
u~fr z.liptnfl { r. GwpJn~ofl !fiwq_ t ,JwnwJnul ~hurwq_nurl£ti'l fiJnL

fJhpfr L"',Jfrlf• npf flw[uwU{hu ~w'lh9w.J t f('nl/. 1 pwjg flpw Jht 

lfr ln,.Ji[w.Jr {nL.Jfrw Jlqflfr .f.l'w 1""- z.wpJ.f.hln.f. "''L'Lwd.fr'l 'lfrl' ":' 
1n.f. frl' z.wptlJuifl G.wfiw~_wp~fr& f&urpnizwpwp pwz.[unLJ t 
flpw Jht.LnL.Ji[wtJ fiJnLflhtrf' . 

. MpnJwmnqpw!fifrwlfr ~wJuip . flw[uwU{wurpwuurl[w.J !fifrlurl'fr 

fln"IJif ~urpu11[nul t z.hpurhpfr (20X4S u-d) b. l[hpb.fr flh'L b'l
pfrg -:bnnL (5-7 udJ Jfrl(pnU{/rU{bmnl[ flpw .Y,w· ~w[1bgflnLJ . 
lifl t'-2 ~wflfrL ~burwq_nur.f.lf'll"'.JirLJPfror Ufr liuflfr L"',J#,j[l

flbpfr 'lh"lli"'J ~wflfrlflhpf! ~wpbgflnul hfl Jh~ ~npfr{nflw~~fl 
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.pf!t . ~ll(utpftwftwfr fuutn<fJJwfl im/_JW[flbpfr ~frJwfl_ qpw q.~nLi(bfl 
U!pWUUJ1_1Upw~w~ q.pw!/Jp~ 1 np{r ~wJwAwjfl ~hurwq.wJnLJ npn. 
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ftthpr/_w~ ~ [DL~flft Jbf !J. -':bqnt~p zwpcfnLUf! fJqfJp Jwq_wltw• 
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JwfJ WJ'l-~frufr r[_hpeflfJws JbfJ"'l-1! ftwutwpr/_n<J ~ wrf.bfp· '1-wfi. 

'1-w'L (Jb~ ~pir.U), p~J9. wlfbtfr ll(W[Iq_ ~~ 
U.Jfl L"<~nLJfJflbpfr ~.wJwp 1 np.ttfll! ~wJbJwmwpwp l!ftL [NL· 

Mqp fiJnLfJhp bfl ll(WpntflwftntJ, oq.utwqnp~nU/ bt ft£np _/!I'"· 

Jwutnq.pw!/Jfrw: uw unqn_pwf.twfl [Jq[Jfr l!I'"Jwur·hlfftwf/>~wJfo9 · 
utwppbpr[_ntJ ~ flpwflm/.. · np flpw <:wJ.wp Olj.utwljnpr)-nt.J bfii If'"• 

Jwurnq.pw!/Jfrw~wfJ [JqfJ/te ~l"P !/Jfrlmpbp, npfr rf.pw L"L~frt1Jbpf! . 
zwpcfr/_f!LJ bfJ ~nppq_nbLU~LUfJ dunrf. Jbturbqfrs f1b"ffr htj_pbpf!t 

lil''l' !/Jfrturpfr Jfrp{rf/Jwufrs fturpntj bfJ tbq zbptn («lbq_r/_IP~»), 
~npwsflntJ bfJ 'lbll(p Lhp[!U b. f!fJ~qJntJ [ilL~ PeP Jbt,: nplJ: fJbp

~Jr/_ntJ I; '1-hllffr rf.bpb. h. wfJsflnLJ ~l"P !/Jfrlwpfo· rf.pw ~,tpbs
r/.Uir)- J;hfiiw'ln1111[nq [IJL~DLJfJfr pJp . 4frtn4.t lbmw~w'..fntJ Ill'"· 
Juiiimqpw!/JfrwfJ f[w,l.upnt.J lrfl WJfl Ab.nrf., foiiJ.Ufhli uml_npw. · 

4w& pq,{Jb fupnJiuutn'll'w!/JfrwJp 'lbll(.[JNLUt 
UJntliw1pupuwJ~ti . (wqunrpg~riii) Jurnuwumq.Nu~pw< U.1& 

~{i.tfJ4_wJ /; UJDLfi~ftwf1uU1JNLU [NLJr/_wJ fiJnt{Jbpp pwcfiufJJwfJ 

1/pw, trpDfiill(wpnthwftntJ bfJ nph.~ w'lu.npphfJur, ~bmw'fwJnLJ 

ll£"'gnulnrf. LpwLfrs ,.;ttwurblnlf w'funppl[wJ fJJn.tfJbpf! nurr<w. 
~111_1/tfl. h'lDifJ!JI't)t U.JuUf-ftunl[, U.JDL~wftwfluwJfrfl bqwfJw~fo 
'IIIU,pnul {lunw,_nuu[nq lnLJn~.JfJI! wflg~ws'fmw bt <wjwLp 

· DI'!URf'pfnnn~ l9tf.UJd- .UJrtLfiwftwfJuw Jf Jftt1t1_t {n-t,}.nLJf!p pUi• 
'ful'fp~Jwu£pJ! UIUipphp f!fJ'fntfluif(ntfJJwfJ ll(UIUJ'SWttnr/_ - ll(W~. 

. t/_ntJ h'b w7-unpplrflur/r ~nqJ{tg, flpw Jbl pwzful[n~J wuurfrG.w-
fJwAb.t . 

UJnLfiwft~UfJuUiJfo qbphp Jwu~ttU {Iifr. 50} ~hhurp~flwiJr[ntJ 
-lJfJ wnwrf.~L J;bzm w;unppqnq ·fJJntfJh.f'f!' Uw~wJfJ fipwfls Jfltb. · 
Jfrzur f(urp~tf( uw~Jwfi l.P [pflntJ, wn.wfid'Lwll(bu . [ritJntJflnw 

fipwhg J~d- [Jl[nrf. tf.LhtnL 'lbll(.pntUt 1,bmw'l.nurl[nrz . l."i.~n_~ljl:.fr 
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fJJwb Jb1_: Uput (n•fJJntUp '>hurhJW[fl 
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Jwftr•wgLntil bf: ufoLJdiwrfblft ( u/tLHIJI--: 

fil {Jnt) fJ wfu:uUfut tnp w u uul_w.} lfonzftwlL 

w,_unppbbmfr lL f?.l"P~~npJfo ~b'!' Jftftlh 

wJpmu qw'bq4_w.}ft zftlwJwft.Jwft q.wn
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~ mb'lw.ftn{untJ h!t UJnLLwqw[Juw Jfr Jb1_, 

~ "PI! J fr funtznt[w It t, wUfwftJ'w · nttzfr'l 

Jnpwqrrt/_ (1twfuw"lbu zpwq) it UllJIUiftJw 

gw&gnt{_, npfr t/_pw '11tntJ bft pfrl WU[UI

ftJw pwJpwft: l!lnpw[/>npJf! l!JUhtnt/.llpw 

Jwftwplfwftf! 11/r1_ pwp~p bu (iinif_'iwol 
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pw W'funppt£ wr) fiJ{JntLhpf! . ftnp'l_ntJ b'il 

l!jntltwqw[JuwJ/t Jfr!ntf tnwpphp qn'b

shltwpwgfr w JP l ntc5frl1t -pmflfrL UUffrpin 

'Llt. 1>0. 1urn•fnunnq1uu· ( nnpw!/JnpJfr Jbp) wLgftwgLbtn.l_, 

ltt~wqwli ujndiu•~uop· ..;wzif.fo wnLbtn~/_, np fiJ[Jm!tbpfr fuwn-

1tn•l''1PS wnwLd.frL [JfJntLbp wfttwurb-

1 .-CL"L~Joi• 2-up[,.~w- l"l ~wJwp J"L.f'W/!LU!tlJnLpfr ~wJwp 
. Jbto 8- l/>Jrl"'l'• w'iJ<pwrfhzw t L"•,}ftlfr cruw~JwftwJpb 

lllU. 

4-t1wq• J C. J w:/_ W£f!»• {; wm [J{Jm!thpft w'ilp_wtn mu 
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Lni.Jt 

fln&wl}ln}umliw~WJ~& lurnuwmnqrw~~w: . lJ.J'iJ {pJ'&i/_~J t 
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f!m/_, np ltpw . zwpclntL !/Jwq(! lfWl(_'iJ L~ftuq tntHtft 'bjntflbpft 

UJh<!twftwpuwJfr Jfotn!/_ mbtzwtftnfut£ntJ bL qwq_fr ~wJ lfitl"l'2nL 

A.itn:/_, "PI! JwuwJp l"~J-:f_bt t ~wJ LU'funppt/.hl wuzwprJ- !pw-
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