


0 CD 
Q

) 
.... 



'1'1./IPD/&U t;U l.U.BU.USU.'fln/&U un'l.t;SU. ',' 
C,U.fl4bfl/I l.U.USU.SUU.'fl 40-U.UBU.C,/l'fl 

tutl pwqflp' 
f'f'/pnfP. '1'14t.nnf1 

JI.oueHT A. H. 30fPA6SIH 

Il0C06MSI ·t:2''.'.<:~·· 
, fto: Jt~6pfl8TOpHb1M npaKTHqeCKHM pa6o~aM no ~H3H~?fH\/~: 

• l : .' paCTellHA (c OCHOBaMH 6HOXRMHH) : /':~c·. 
~ (Ha apuRHCKOr.t H3J:ilKe) : · · 

· E~e'satt, 1960 · · 

,., 
._ .~~I 
.,\. 

,')-1 
'. j' 

·~~.:~~;~!;' :''': . 
. >:~~~,,·· 
. .,~·.,,,I 

~~;. 
',,;!:'~, 
~ •l '•~l~ 

it!:~~{. 

\' 

l .• •'' 

' :t' .. . u ... . u p. u ... \:?111!<. u ,... u 

,~,F . flnL1ubr/r f>/r'l./rntntfrw'b t1nu1wur'burbuw~w"u tfrurnLfilnLflhb

.': r/r• Jwu'il_wiJnrw"f.lzU pnLuwpnu)nLfJ1wf. n1. /,{'~fWfnrJn1.[iJ11U1'£ 
· ,;,:·.~uw~wf. f./rJ ,ebrfr9 Jb~f, I; f.w'b'lfruw'bn1.J1 U.1i. n1.11n1.J'i,wufrr~1.J 
:~~~::t pn1.1ubr/r Jbi tnb'lfr n1.'bb9n'l ~bf.uw~wf. "l.rn96u'l.bre' l;'ilbr-

;;:',f/1:•1/r A1'.wifrnfunLfJ1n1.'ile1 pn1.1ubr/r qwrfw9Jwf. opfr'£wJ_wifrn1. .. 

' fl1n1.'b'£bre b.. wuf.1 3>fr'l.frntnt/rw1/r f./rJf.w~wf. fu'b7frr'il t nt Jfr-

~J'h fUUowurrbL w1u ~wJ w1'il br£.n1.1fJe1 wut.. Wl'l br£.n1.1fJ'ilbpfr 

~ f!'i/lwo.ef!. urwflbt Jwr7n1. 9wf.~1119wt) n1.'l'lnLfJ1wJp1 nr"fbu'J.fr 
i£,: •• 
:.~~.~.Jpwf.m/ f.i.wrwiJn[i Lfr'bfr flnL'lwur'burbuw~wf. ~n1.turn1.rw'ilbrfrfl 
" 'umiuLwt wiJbtfr zwur pbr.e' 
~.·. - flLuur/r f.bf.9 w1u urbuw~burf 9 p/rnint/rw~wf, £. fln'-'lwur'£urfl .. 

. ·r;~~~-twf. t/rurnt fJ1n1.'bi.br/r zwr,en1.J f>/r'l./rntn'lfrw'b n1.'i.fr /r[' Uf_wur-

1~~1.nr urb'lf!.' fl1.uw'im'lfr1 fr'i.t"lbu 'i.wb.. fln'-'lwur'i.urbufr pn1.1ubrfr , 

·~· f/rtfrntn'lfrw1fr'i. ur/rrw"lburbie ~w'i.funrnzn1.J I; nt Jfrw1'i. wtrli-
r;,;,Jfrw~w'il tfrurn1.fJ1n1.'i.'i.brfr £LU1.LUfnll'j, 1n1.rw9nLJ'f!.1 LUil/,._ 'i.rw'£q 

LU"fLUfLU wrurw'l{'W~dl'j, tnrdnL'f1bn1.fJ1n1.'i.f!.I fln1.1ubr/r /f>/rq/rn['•
,,.IU,/r 9nrt)'i.w~w'i.1 £Wpnrwurn{' wzfuwurw'i..#'j,b{'/r 'j,"flUurw~f, t 

:~U2!"iu9'i.bt 111buw~w'i. Jwufr 1n1.rw9n1.Je, wJ'rw"l'i.'lbl Abn,e p/I• 
;{'i·;,,,) 9Jrurbtfr.e'ilbrf!.1 f.burw,er,ern1.fJ1nL'ii b.. ~wzw~ uurb'lt)bl n1.uw

,_.'Jan'l'iibr/r Jb2 /r'ii,e'i.n1.rn1.1'i. f.burwqnurw~w'i. wzfuwurw'i.,e'i.br/r f.w• 
Xt1wr1 '1-nrJ'i.w~w'i. wzfuwurw'i..e'ii"re ~wrn'l b-u frrb'i.9 f,"'..,,,, __ 
''~~~ f.wu'ilbt, brp i.rw'ii,e ~wurwriJn1.J b'i. n1.uwf.n'l/r ~n'lJfr9 frll.e-. 
. . a,.pa1.1il £. tfrurw~9wpwr1 '1-nrt!i.w~~'j, wzfuwurw'il,e/r9 wnwt.. 

, fm'lf!. "lbur,e I; frJw'itw n1.un1.J'i,wufrriJn'l Mtrn9bu'i.br/r iJbrlu~, 
l b'lwt) urbuw~W'j, ffrurb1fr.e'i.bpf!.1 ~/rt.ur f!.J'pnf./r Wl'l "'fl"'• 

J•r/r 7bre pn1.1ubrfr e'il7f.w'bn1.r ~b'i.uu111nrt)n1.'bbn1.fJ1w'ii Jlit,, 

.. ~:·• 





tGtJ•pull!]-.uG1f-£bmnfu.jr 

t/J'I'!.urifluJ,hl-1 p-.u'!.t/1 -1 {'m/rn/nr~ Jl'"'""'l' f'lr iJ'!.-,ultJ-.uLb '" 

tjJ'I'!."'IGuJirr '!.'"IJ'""'!.'IIJ 6'11' tJ rbtJrr.nr£Jo ,,_11,.. "'I iJJ'Ie}-.ul'!. 41n 

-t/m tJJ'IInJm-, ti}J'I'!.B-.u~mmtJirrn '!.'I rt,t/ntJin1'!.4 •ilnmp ?tjJ-£mLtnJ 

tJn'/lrr'!.l-,u'!. tJimibmllnuuruJirr '!.'I l'""l'bnr~ if'!.,J'I,. •tJ'!.-ru? '!.-.ul.pj 

.-,11111£ mplrm1lrruuruJ1n J,J-.ub '!.4/ruJulud GtJJ'I'!."'tJ7uJurh1:j 
· •mq'IJ. IJ.~dm~qh(ubtj 

t/td1-.uf-ru7 litJu71ulJ i p-,u/r?ulJ il~my.t//r nlm •t/-0 1'1/rJmumpm'J m 

Jm'!."'"'-9!1'!."' '!.4/ruJu]uJ ~ LuJm~ "'I ~ I'.,"'!."'Jil'u.j. ilil'GtJ1 t/lJt/'!. 

-nmp litJu71ulJ •L'Ip7u tJ1q/rm GtJ'!.nrlJmnmBmri 1 p.,u/rJJun-£m iliiGtJ1 

tr..m~JmJ-£ tiJ.q • p-.uillnq-£ -.u1'1'!.Gmp ur41udurlJ'I1:j t11f/rnfu.jru.jr -1 
LuJmlJ iltr_.-.uliJ-.uf'll' tJil'BtJ1 Lu/r-lrJubm';J '!.t/~t/~""'1' 1.4unu1J GtJrLu~ 
tJ'!.ul Lu/rJJun-£nr ''!.41m46mJur'!.'IG'!.ulJ 'I iJ'!.nrltJ-.ulmlJJ'I'!. tjJ'/'1, 

.mtJ1uJurlJ.q1::j '!.Tm '"'" nlnr fmlnr'!. '1'-ruJim/rmltjp nJ'IIrrnt/-t, 

9 
tGtjJif'!."l hu/r'!.mlrr'Jnrlrr llfp '!.mltJ-.uvl~mJmnmpm'l 

'!."'~mJur~lf71 GtjpLu~ G~mJrr. 'I GtJJif'!.~t/'!.nmp l.u/rJJunllm tjJif'!."' 

'!.m~mnmGmri 1 f"'Gm~l.mJ ilJu <urJqi: '!.m~mJur~ql~ tj~m'!.IJJ~ -1 
rnu'!.m6mvm '!.t/"7Jif~"'J' '!.'"J'.f"l t/7tJf-.u1 "'/ t/lJt/'!."'"J' £tju11ult 

lll.q!HJu~<tJlm '~' 
p-ru]olu~ iJJ'I'!."I tJntJirrtlm •J'ftt."l LuGif'!.-,u J'ltfGtJ1 '!."'~mnmGmd 

'1 '!.m~rnJ-£ '!.'1 p-ru'!.Gm6m-um lJm'!.'"I'"'PmtJp il'rr.uJu <ilJ1f'!.G-.ulJ 

-murtJlnn '!.'1'!.-,., il'Jtj-£ ~-.uurmi t'!.m~mnm6mJ ,ilJifrr.~tJ'!.nmp -£4u1 

-lu~ ~ntJ <il'BtJ1 '!.m~mJ-£ t/'!.'" '!.J-.u6 llfl' tJJ'I1ubuJ-£tJ'J l'!uJu -£'!.iJ 

'J'lil'GtJl J9JJnrur '!.'1 p-ruJq 11 '!.J'Ibm1J -rulJJ'I 1'7"1''1"'""" £4u11u~ 
Ju 'ntJlmur 1 61-.uG ilrr.-rultJ-ruJtJnm'!.l'-rurnu tJb'IJu'iJudm~'ll:j 

tb.qllutullmq.ql.'( 1 p-ru/r?ulJ iltJI-.u'IJ'I Unr •ilJq'!.u'I"'IJ J'lri 

-Jmur tJirr'l£ '!.'1/rLL-.ulJ ilJ'I'!.~t/'!."""1' tjJinr/rml'/p nJq1nntJil "'I l.tJu71ulJ 

mlrrnr <il''!.mnu'J '!.m~mJmlJ'I71 il''!.ll'!.bul1 GmJ 1'11' 4J'I'!.HI-.uf'-ru1 -£tj 

-u11ulJ LulJm'!.-.uJmlrr mtJ1uJm~1f11 'lt/!J. tpurJu.j. ~mJmnm'J ,,.~ -1 
p-ru/rJqrlmrr.mlm'J il'!.-.uleJ-.ulm~um G'!.mJ£ 7f J'lil'GtJ1 '!.m1JmJurlJ'I11 

'!.'/'!.""' '!.J'I'!.~t/'!.""'1' -£tju11u~ .fm/rnjm~ p-ruJim/rml'/1' nJlflnntJ~ 
t~ J'lriJmur 

il'!.""'J'i"'"'" '!.mpGm.,,J-£tJ'J tJJ'Irr.-£tJu17ulJ J'ldJm8 zm~6mmmdh~~ 
-1 p-ru/r?u~ iltJI-.u"'IJ'f '1 ,_J-.u6 ilbm'iJ nJ1Inn4-£ riJq 'p-.uil'1n'l-£ '!.I'll 

rm~6mmmltlun ~ p-.u/r?u~ ill!]l-.u"'IJ'I Um .;]J'I'!.l-.ulJiflup 4J'fe} 

~-.uTrr. Lurbm~ iJJimf.,n1tJr -lrlm I'...,"'!.Gmtjp '!.'1 Grr.'IJtJ /ru.jrm? nnrlJ 

-m1n pmlJ 1'1/rm rr.J'I'!.iJt/'!."'"1' -£tju17u1J p-ruJimpm6tJp nJ'I1nntJ~ 

rGtJJ'Iil'G'!.m 
t/tdrr.mLmtJ '!.If 1'-.u'!.G'!.m '!.J'f".~t/'!."'"1'-tJJ'I'!.iJI-.uf'-.u1 '!.tJimhulJ'Ilup 

lJnt/ •6'11' qJ'Iil'G'!.m t/tdrr.-luntJ '!.'1 .1'7"/r'!.uJ iJJ'I'!.lJt/'!.nmp Ju"lun/ 

G'!.mJ'!. Ju tJ'!.mil' <p-ru'!.G'!.m '!.'11 StJtdrr.nrLmg lJtJGrr.m,Pmtdmnt}, '!.9~ 
• .,ulJmfmJrr.mp '!.mlJm'!.m-lrrr.'llJ pmlJ '!.'"lJmn-ruJ il''!.mJ'!. Ju •/ru'!.mJ'!. 

'!.'1 p-ru/rJ,JJmur GtJJ'Irr.i!l1-.uf7U1 '!.tJinr7-tulJ'I1up aJ,7ubuJ-£tJi 

tl~tu~l '!.'1 p-rup 

-?ulJ •rlpml 1!}-.uG'IIJbm tJdlf'!."'tJ1uJm,_,1~ mtJn/ '!.'1 p-ruurn'!. il''!.uJu 

•iJJ'I'!.-£4u71ulJ '!.-.ulmlJ 41'1/rm •uutu~l '!.'l!'-.u/t1u1J iJJ'I'!.£t/u71u1J tJ1ntJur 

Um •il'('m/rwn'!. -1 ntJ1mur "'I 64Jim/rm"1tJp nJ'IIrrntj£ -1 p-.u/rurml 

·'!."' ilbm<J: nJ'IIrrn'/-£ ,,, '!."'11!}-.uGI(Itbm tJJ'I'!.ur'/1uJur~1f1:j 

llqb -1 
p-ruplu~ il~my.'//r tJn'/lrr-£/m nrlrrm •il'fnr/rmn'!. '!.If ntJ1mur iJJ9tJrul'l 

f'"lrf'-ru7 .ittJu17ulJ JJq ''!.11m 7 lubu'IJ.lm ,6'11' tJurdtJinn '!.'1 f''"lr~nu1 



., "" I 

• 

c.1:.. 
c: 
_, 
_, 
c: 
3 



ll 
'1Jur1'1</J ~ J'-rulrGJJunl,m 7ruT.rJ'I~ l.'lp-ru m~ 1~ lruu .. y.urmlrr -£1m •) 

%J'I~ ~'llm'!.P'I'J iJ,I-.ulrrnr%·'1~'11'11!]'1 Jt :drnrlfl-.u~m~mJur~'l1~ ~ml1m" 
-mGmd ~'I -rmlrJulrmi'G'11 (iJJ'I~i'f'mlrf'Jul. 'lt/1•1!] •ili!]L-.utJ 'IJ,,. 

-1'11;} iJJ'Ifl-.ul~ 'llrr'lur 'llm'hu1-rui1'1G .Ju •lru~mJ~ ~ pmlrJurmD 

-mJ "'-b . 1il~'1'hu:j ~ p-rulr'!.ur£ J'fJmd 6'1'!.'11'"' ~n'l •iluruJ 

-u&'!.uiJ -1 7'/Bmv mJlr ~mlflmJ-eJmJ '!.1-.u'!. •ilurl-.ulrrm%-'1~'11'/p/ 
-9p ·~ p-rulr~url. -.,ilJ.qlf, 84~-'11'"' p-ruJu urn:J_ rnrJlr '!."'lt}-.uJ 

-pJnrd J'IJJirun '!.If 1.qGnr'!J' ilJ'I~J'I'!. -f"'lrf'-ru1 6'11' 4Jl IJn'l 

''IJ-'Ilr :j 7'1GmJvJmd i1J-.u6 ""64fr 'IJ-'I'!.IJ•J1.qe '11!]1.1!] 4Jm1'1'/l 

,~l'~'lnlm ''!.If 1'1Gnrlrm~unf 1~ ~J'Ifll.tl 4Jur1'1<f; {'mT..q l.qp 'IJ'I'I 

-~mn.qur Ju1ud Ju •1'1~"-'1"' -1 '11.q~mJr ""''l'i .qlrruJ OG uru Jt 11'11' 

'IJ'I~fll-ru-r-ru1 -£1m 1fpll~'!.il ~J'I'!.Juur~ r/tJT.I!/ 4Jur1r/<f; .,, 1'11' 

'IJ'I'!.Jrmpmd 19~81 ljl gz B'IJ-.uf1,_mil'mJ-rul J.q~J.fll-ru-r-ru1 GuiJ.mnuiJ 

-um r 'l'!.'lbu J -., 'l~nuJu-£'f.u~ •4urT-.uT.rm~-'l'!.'ll'iH'II' 11f"'""'J"'m1.. 
mlrr'tl tdpmll!l-,uJmJrJ.q JlU !Jl utup 7f dpml.p}-ru~lnr1 JIU f J'I~JuuriJ 

%mJf"J 7'1urmJuriJ 6'11!]1.1!] '1Jm7'1w-·1lil6mdg11 ~itgmmmai~'O 
,J'I~fll-,u{'.,u7 Gu~n.nu~uur r. "~"bu:j ., 'lmuJ 

-uh~u~ 'lurl-,ulrrn.IJ·'I~'I1'1tJ'IP •lruJ.q'!.S"'!."''eJuifr LM111m11t'Z •jlnu/1 

'/Jur1'11J •urmJ~p •J'I~IJmpm:J-·dqd,urg l( dqgJnudufamirdmn 

"".t-s .-... .......... ~ ... 

laU-@11.-@1 &I J s'NCC 
~.ll'IUD'fhtlhJlh:l &J,JQ'l.-diNIJ.fNIJI &J,JQtadQ'l. 

z{ '!.11m ., ill'}ll-rutJ ~JJm1'11J •il'11JfrmiJ {'mJBmJ'I"'I') J'IIJ'rul'!. ti'Jml 

</p 7'1~Juhmm&o ~ '11.qJmiJ Jmpm';J -,u7mur 61-,uS '!."'46JJunl,'tl 

tJ'I'!.blj1m'!.m '!.mlJmiJmJu "7 '!.m~m~m'!.•cf 

1'1Jmurm~ ur.q';J 6~mJ11, -., 11f111m01f.m ilJ'ItJ-ruT~ .(lmfrJJunl.nr -1 lj1lf'J 

•miJ clruJ.q'!.?tJ-r.,u1 '!.mn/nmurmlrrmpm"J lru1.q~-'lp iJJlf'!.'l"'ub -£1'11 

tJ'I'f.<Jurul. fmfrUJmbm~ml''i"'" '!.'1 l'""'!."'lulr 
mJ, 'lur'!.~Junl.m ,u;t~,.,.,"''l'i ~JJu •Jrmltl-,ubmJm JlfdJm111 ~'I 

J'.,U~<;Jmlrr 6'1iZ.uJr 'I"''!.'IJJunl.m iJJ'Itl.,ul~ fmlrurpo lruJ'I~If..,Ulp/ 

~-,u~m'!..,u ~utJGdJunl.m JlfJJm8 rfruJ'I"'J'IZ "huG'I~.,u ~wltJ-,.uJvJmrl 

J'ldJmut 'IJ'I~'"If.lfdJun-£m '!.If p.,uJur7'1</J ill!]l-,u.(I"JU1 LuiJ~n~.,u,) 

Amlrt Jlfg-,ul'!. J.qdJmUl J'"~ulJmy.IJfr .(l"'frf.,") t~ 1f,1ml'l"'lf'J il~-rull!]-.11~ 

n'l'!.'l'lJ'I). l'f.m'IGJJunf.m q~tmdhumUJlUda 'ltpu J"UumJIJJr f!.lml 

Ol 
p-ruJ.q~i''!.mllfmnpm JuurmJudmT-,_m~m'!.{'Ju/1 'llm'lp'li'u'IJ 7f 'llm'lb 

-u7u'lh'I</J '1J'Inl1u:J tp-rulm~'lur~JnoJbt JuurnrJudm7 ~ -rmlr-rmJmur 

~'1Ju'!.1m7 il~-ruT p}-.uJ'Inmv-run-,u </J'I~I-.u'IJ'I 'llm'IGdJun-£'11 

t~mlt}~unfu.pu.p 7.qlr'rJmtl'f.-'1 ~ LuJmJr p•u~mnmn 
lf,•J'~mp,.J 'IJ'Ibmt!J -.u"J.q ·~m4BmJur'f,.q6'f,u~ 'ltJ-ruiiJ, "hufrdJunl.yj 

tl!/-rul~ lm"tttlunlJm :j p-rulr1u~ iltl-rllllf. Lu.,Jrmur-ruJr mJfr 'ln'IJ-'1~"'1' 

mJ'f. ~n'l ~m9qddunum ~ p-rufr7u~ •J'I~ul I'"'~ J'l'!.l'"'""' •Jif'!l-ru~ 
-'11up '!.If /nulrJJun-£m mJlr 4Ju •ill!)-rul~ ~1'(1 •drmltl-ru~nr'f.-.u-£~il 
-ru11fdJun-£m J.q11,ul I'"'~ J'lvumnr 'J'I'!.1-.u~'l7ur G'IJ1mfrm64p Lu,. 

-u.mT.rm1J"l r-runlfJ.qJrml' G'!..qJ'I '!.If fmlrurpo i/J'Itl-rul~ -£~r/~~ 

t6'1'!.mJ'!. -11""lr"'mh iJJ-.u6 J-.uil'mp IJm/ 

''!.41Jmurm'i 'lliu~m-eJup ~ r-ruurniJ, ilurml1-,itbmu~ ""''1'.1 6-,u1'177m'i 

iJGI-ruumn '1'-.u~my.'llr {'m"llmn 1'11f."hut/ IJm~Jmpmp "luJu "'' J'"l'!fl"")
•'lurnmpJ.q6· J-rmB 8'1-o 11f'i"'lrr. ,Jo 'l'!.m;/' 'II' iltJI.,~f-.u1 lfur'l7u.Jft 

-t~m'IG'III-b ·c ,~rmq6md,ummgqu ~ p-ru,IJJmli'F.'I lruJ'Ilrf.JmJrml' 
iJG-,uJrmur'llnn •J.q'!.T.IfJ-.uTJ 'l~mtf 41' }:)BN 11f1f.Bm1.qlrm 7f 6-.uiJ 

-mm'IT.rn 'lir-e 1/frm'.t 1'1~67 1fp 'ltlu'!>m'eJ ucp •z t?.'IJrmurm'.t 'IJ?lu'f. 

-mpJu+ ~ r-,uurn'f. lruurJ!iZ b-,up ilmmlhubmu~ 'I -1 p-,ulrhubmu~ 
. iltll-.u{'-ru7 uriJn/ </luJ ~mur ~mliJ.,uGqUm 'llrp}iJm'!.ul'.f/ :1!}1-.u-r-rul 

4lri/t/m~up'l1 1r/i/m~ 'lrr..mtf 'II' 11f1f.6m1'1P"' mJlr ,.J'!. "7 J?}T-,uf7u1 

Ul'ln/ 'll.qtJ1'1'f.G11'11' IJiJuf!.mpJucp ·r-·tlif.6mdu 11 r}itnmmma{Zn 
tur.q1ut{/r 

-11,"'1/G'!.Ifl. "7 J'l'f."~~-'IJ-.uld 4-I:)BN •6-,,,u~•Ul'llrrn 'lfr-e •-,utfdm~up"./7 
•fruJ'I'!.Iiu'!.mfJu.P-lr'lurmutfJ -·dqd,u[g 1) dqgjl"ludu"ttmitdmo. 

t1uh -1 l'""'f.vm-1. Yf p'rulr{J7u7 G'1Ju'f. (i11.ql.) iJ;If"'lr"'"'!. -rmllm/11/, 

,'!.tf~IJnlm riJT-.u'f.d -eJmf.m~m'J ~ p.,uJ~ V'IJJ'I. ''IJ'I'!.ducjuJ-£1/'i 

,.,ufJ?}-,uJ'IJJmut IJ ''!.m'l6m17-rulunuJr iJJ'I'!.-£1Ju17u~ 11jcjuJ-£'/'r 



·. 
fl''lfil/! fihtMithrf. ~n'I.Jf.s• nrf. f.hurl.witl!m{ tt Jh[iblhit-~w"fnLJ• 
Ulf! [il'l[ilb .J.rw J'ii, .. J t ithrl!bit 2hrur, .. J, 

kn'lf.itl!. fl[ii.J.wlf.it ithr~ t, wl'f "lwurbwnn.J. tt pwr~rwitnLJ 

t Jf.itt£. tl'lr Jw~wr'fw~f!' ""it'l"l'""'t! titwlw~ [ilf!JnL nhw~sf.w 
nLitf., pw19 £. wlit"lhu tJ'IfLJ wnwt_wsitnLJ t ~"ll"b'l l"L~nL,P• 

U.1it Jhf1f.t'itf.-~w"f"Llurf. itJwit 1.w.J. w'funrp.J.nuf t lf>f.turrf. fle'l· 
fl/r .J.rwl U'lu"f'P9f.wlfr hr£.nLJ(If! ~wrhtf. t 9"LJf1 urwl ithr~h
rf. .J.rwl 

~nU8br'~U8t"IU 

-,,,.shr.J.-sf.wit '-b'frnlf.bt ~"ll"fr'fithrfr '-f.J'ilw~wit r.,.,,~,L

Pln .. itithrbs Jh~it tt "nwghr.J.wsf.wlfr rlwJwitwlf ~"ll"fr'f l"Lt), .. ,
/11! pwrflllit.J.nLJ t 2 ,._,,, nrnitsbs J"Lf'WJ!WitlJnLrl! . "fW,."fW• 

itnLJ t br f.h'lnL~ pitnLlfll!' Uitnfilf. f.wurwt/r'b ituurn'l fw'lf! frrh· 
itf.s ithr~wlwsitnLJ t ~"ll"b'f itln .. [ilhrn.J. r.wrnLuur f.h'l, .. ~, '{h
rb'il 2.hrurf!. llfL,)f.tit tr "f'f! f.wJwrJIU 1_/r "fiUf'nLitw~nLJ /.lfL~.J.wd

itJnLflhrb Jf.shtithr' thrl!frit r.h'l, .. ~ 2.hrure ,..., qnwgbpqwmG k 
"l't! Juf.uur uwr.Jwitw'lwu..J.wd- t .J.hrf.it r.h'lnLlf 2.hrurb9 £. 1./r 

Juwt~it.J.nLJ 'Lrw t.hurt 
l,,..,shr.J.wurfr Jht. +nunfr'f JwuitMithre f.rl.its 2."Lf'1t! "lwf.nLJ 

hf.t 
0

Jf.wJit IUJit 'l_lfLrf!• nrit wJnLf' ~W"f"UI~ t itrwitfl f.hur, wr 

uf.itl!it' br!.its t.rwlfr'b flw'lwit[ile, f.u't ~"ll"fr'f Jf.a'Lithrb te•t.w· 
"fiUIIr" 'l_lfLf'(! wittwur.J.nLJ £. ~w'lJnLJ t .J.hrfrit zhrurf!l 

o.r;~oo.8U.<t.-f' 4-r,.. 

~nU8or'~U8t"IUS~ 80tl8U(}r'ntlUQ 

Ump.}!mt\npnufGbp IL GJnt.pbp.-50-1~0 dl u.wr"'l"LfiiJwJp 
.efrJf.w~wit pwrfw~r OU[Wr flnrwd- 'l_lfLrr W"/IU~JW an'lhrr U"fbr• 

IIIUIJf'"S £. L"L!i~bt 
U2}uwmmG1!~ ~Gpmgl!e·-'9wu.rwuurhl oulwlfr 5 urn~nu111itns 

2."'-• itrw .J.rw w.J.htwuithl 1-2 lfwflf.L "'"l" .. "L' JMrrror'lwitfr'lJ
ithrfr 'l"rd-n .. 'bhrrLfiJnLitf!. ~witfuhtnL r.wJwr_z ul'f Un.J. 2."'-t! flnrz
itht Jf. J!Witb orr nrbfl f.hurn ~wrhtfr t ur/,~'j,/,[1 flh f.itt"fhU ,.,_ 
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1/lfl///! pwrfwitr/_ht t hr~lfL t.hru.f.t thrJ!bit zhrurf!. w.J.htb /_uf.uo t , 
/ru~ .J.I.rf.itf! J/rw1it tnLd-f.t'b t , wluftitl!it' f"Lf'/!_' ·r;,., r.hit11 ~,,., _ 

gl.r.J.wsfrwl/r hr£., .. lfl~ t' 

(}f'\ULM!< 

'Jofrwtfr'll! Jf. h'lwitw~ t, ~r/r o'litmfilleuJp ~" ll"b'f L"L,)IfLJfl
'ilhrf.s w'bt_wurnLJ hit tth~urrntfrurit/,f'(!l ll.l'f "ff-"9'11(! ~-Ufwr• 
.J.nLJ t pitw~wit £. wrf.huurw~wit ~f.uwflw'frwitsb't flwrzwitf1ithrb 
o'l'bnL[iiJwJp { Otrfritwf ~h'il'fwimL Jf.'l.w.Jrw•J.frnL2."' 1 pnLuw~ .. it Jm~ 
'IW'fWfil £. Wllit), nrnits Jfr'lnsn.J. t'th~utf'1Plf.uritht-'fl ... its'j,...J hlr, 
frut ~"U"b'f JwuitMithre thit wit0itnLJ, 

O.t;luU.8U."b-tt :J-r,... 

(}t"IUlt'l!<t'l 8ntl8U(}r'Ot"\UQ 

Ump)!wqnpnurGbp IL GJnt.:pbp.-flrt.t P"''b~au, rrr/r r.wur•te 

r.wit.J.wd- t"r ahurf.ith /un'ln.J.w~, ~hit'fllUitnL J /r'1.wrftwJr[tnL2.ur 1 w.J.urn• 

Jwurf.'t "l"J"i { u/rf/>nit), Jw'lw'lwfl[. [ilnL'lftl• flht 1 OULIUlb 5 urrr

~nuwitns ~"ll"b'f l"L~IfLJfl• 'fhlf>hitfttwJf."b, J tnL~.J.~~~~ KJ t•L
~IfLJfJ/r Jht. NaNO.,·b 10 urn~nu,itnu LnLdnLlfl• ~bur Jd-Jpw~,s, 
fl[ilnL 1 2.urwurf..J.t . 

U2}ummwGp}t ~Gpmg.}!~·-'Lhrsitht r..wurwt,(! r.,it,,) 'lt•s, 
~wJ Jf. pwitlfw 'Lhrl!f.it witul!fr .J.rUI ~'lhl ~hit,.,..';,,.. Jf.twrftmJ
.,, .. 2, £. wJnLr ~UI"fh[l ,IU,nLiJ 'fbf'~ Uflll[lfL r.111Jo.ur pwitlfiUit .J.h

rfriz Jwun.J. wJr~sitht 2."'wurf..J.b 'it'"'' lll'f Unr[ "l"'"'l'wuur,.,d-
uwrl!f! ~nt.J.n..J t q~wtlupumnpt -

'tf.wLf''l..,"'"l't! ~wrhtfr t "iw"'r"'uurht itw£. Jw7 wrzw[ilb fit!'l~ 
P/rut 'trw r.wJwr flnL'lf!lt! ~urrht 'll"r aAn.J.. h'lr'rbit pws w'bht 
witsJ!hf'l IU"fW 'Lrwits Jf.t.n.J. witulfwsitht fl-ht £. [ilhfl£. athl• 1r ... 
~uurwitw pwrlwlt/r a£.1 U'lfw WJ'f fil'lflh pwrlwlf(. rfht_ l8ith1. tnL• 
t"fr'f tnLd-nLlfl £. f.t..huitht flnrw~ t..t-b Jht, 

'tf.wtf.'lwurnr ~wrhtfr t "fUIIIrf'I.UUuWl 'bw£. ~nun'fbmJfrS• nr/r 
"'.wurrwuurJwit f.hur ~d-witnf!Jwitwit~ ithr~£.n..Jt 

lf•urrwuurht oulwlf. 5 urn~nuUiitns 1.. itwurt-f.n..J itf.urrmur/r 
1 urnlfrruw'ims tnLinLJf'ithrt U"lw .J.hru~hl 3 Jwu ou1.w1b £. 1 

.Jwu it•urrf.n .. J itf.urrwurf. tnLd-nLJfil'bhrfru nL lflit/,1. 'fbwtf.'lwurnr/r 

lS 



Jb1.. {1/ll-~ zwl[rn4_)• ~fl'j,blnt.o 11111.1111_ "-"rs"iibl fu.un.tnLr'flrfl 2 
f.JnLt.' Jb~fr Jb1_ lr('112.bl OU[UI'j, ( J-fr n.h111~9/r1UJ114.)1 fru~ JJnLU/r 

Jbp' . 'bfrurr ... ur'bbre ( 'ffrfb'b/rt..,Jfr'bn4_)• . 
Ul'bnLt.burb.. 'fir"'tfr'l.lllurnr'b frt.bo'bbl lll'bnfilfr Jbt., nrurb'l f(!U•

"iie4_nLJ t r.nun'l p_nL('(!' ~nun'l t."L(' nL'bh'bwtnL r.wJ111(' w'bf.rw

Jb2.ur t · 111'bn[ill! urb'l.lll4.nrbl tl'fr ,},('111~/r ur111~, t},r,~/r 4.r.u 

.uJ('IIIO'j,/,l n.burp'bb fun'f.n4_111~1 "('" 111'/.Wui d-IIIJ('f! pwg fin'l'i,bl 
lll'i,npfr Jb1_ b. uuib'ld-bl 1..('/r ~IIIJnL'b r.nu.u'b.er lJ.I'f 'fb"il!nLJ ll'P 
w4_bl9"L~f! .u'bn[ilfrg ,..'j,l!'j,'ff),, [iw•!-4_nLJ t• Jlrfr J 2."'~~~~w'b k 

~.ulnL'b ·r.nu~'b,e uurb'l;}blnL r.111Jwr 'bUf111"'111~,r.,l'J111(' t ~frr~~~~bl. 
.u4_urnJ111ur "i"J"i { ufrlpn'b}t 

1J.4_urnJ111ur "i"J"il! ~~~~rblfr t · Uflllurrwuutbl br~nL 111'blf111J 

n.4_.ut} /un'l.n4.111~/r91 nrfr /,('~('"(''f d-n.4_.ud- JIIIU(! 4_br/.frg 111'bo.e 
nL'b/rr Jlrfr r.nuw'b,e/r lll('llllfnL{iJnL'bf! -tbur,e f Lfr'b/r t.lll4_111uwl'"'tw•!

t._ 'flll'b'Jw'l.l ?-frwlP'll! 2"'l'nL'bw~bl WJ'j,l!lll'j, clwJ111'bw~, Jfr'btb.. np 
t}nLd-nLJfll! 'fiii'Jwrfr '1-frlpb'bfrlwJfr'b/r r.bur nbw~gp111 .un.lll'l..ug'bb

l"LfJ• fru~ oul"'IP 'bJm2./r "l'"2.nLJn4_ ~"'l'blfr t" r.wJn'l4.bL, "l' 'b111 · 
'l"'fl4_nLJ t 'ffrwlP'llllurnrfr Jb1..' 

t~"'l'..,'ll'4.•ud- Un4_ r.~~~l"'l"-"Lj t oul"'Jfr ~dunfr'f l"Lt}nLJfi'h 

lll"i11_wurbl 'bwurp~nLJ 'b/rurr111ur/r L"Ld-nLJfilfro• 

~"LL"~r}\Jbp~ l).nuqnrpugnurl! (~wtf cH;LwUJ~uwgnttf) 
b. nLnl\wgnul'l! 

fl p_/!p_'bbrfr Jb1_ urb'l.fr nL'bbgn'l. /,('/._mJ[il'bb('f! r.wii~W'j,lllli1L f.111-

J111(' JU r.burlll.[!('l!('"LfiJnL'b t tbr~UIJ1119'bnLJ P..,'I.J111[1fr4. "fr'f
rnfPfrL ~"Ll"fr'f'bb('/r ~n1111f11LLJ1119frlll'b, "l'f! ~nt4_nLJ f" qnGqnl}m
gm.u ~wu dbtrumpGmgnt.ut 

n l'" 2 ~n LL"fr'f'bbr J . nrn'b,e nL'bb'b r.,;~lll'fiii('Abt]r ~""!1f"LlJ1119/rlll 
( or/r'blll~ J clb[lllurfr'be J 1111f111('-1111f111C'f!)• "l'" 2111~/r Uf111JJ lll'b'bbrfr 1fb"'
I!"LJ 111'bg'bnLJ b'b "'fr'b'f 4_fr-D.~~~~fr' 'f"'j,'f"'Ifr, 111n.111'b9 IJ.w'l.bl'fr 

111'bt.111"'"-"l"u ?-n'b'f"'l'bbre IIIJ'f 'fj,"i4l"d' "i .... r."i111'b,LJ b'b frrb'bg 

Jbp_ b'1.111d- l"Ll'f!' f:uin frrb'bg r.wur~mfiJnL'b'bbrfr 'f"'b'f"'l'bbrf! Llr

"iinLJ b'b \}t}upnt.G. L. kpu11mP~' b[ih l;ttuuurM 'f"'j,'f"'l.fr .Jr,., ~~-t4_b
llllfJ'bb'b,e 1_11L('J urb'l.fr ~nL'j,/,'j,lll 'f"'i,'fn'l.fr I1Ln.-6.111gnLJJ nrlr 'fb"i..enLJ 

'br111'bfJ d-1114.111lf! Jbd-111'bnLJ t• ?-n'b'f"'l"'9J111'b brl..nLJf/(! pwglll-
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"'f!~LJ t 'br111'bn4_, "l' '>fr'fl'"'l"l/r Jfrobl'bbre' "l'"'bl! Jfr'bt~ 
'f"'j,'f"'l.lll9nLJ(! "''1.111"' 'lur'b4_nLJ t"/fil ll'fr Jfrp_un/.IIIJ('"LJ1 11~11n'{rl 

h'b Jfrlll'b"'l' ~"''I."'L""- br~~~~r~~~4_nL'b 2.'1.[il111'bbr' .Z.brlJt'b'bbru 
Pl'"'l' r.bur Jfrlll'bwtn4_ wn.llll"'S'j,,LJ b'b /'lll(''f · gw'b1 Ia l"L('f! 

rrLclb'l. ~bl'"i"4. "f111r."i,.'i,4_nLJ t IIIJ'f g111'bgfr w'bg,ebrfr Jbt 1ft. 

flr111'b4l ~nrg'b,nd b'ii frpb'bg 2. ... l'clnL'bw~m[t1JnL 'bf!' 

~brJwuurfrii..u'bfr l'"'l'al'lllfJJIII'j, 'l"L'ff!'b[il1119 "i"'~.ullnLJ t Jf

!lb t'bbrfr J frp_b.. b'lwd- ~"i.t"'l.lll~lll'bm[i JnL'b(! /.. 'bpw'b,e ,..';,1.."'"'"-"ul 
b'i, JfrJJw'bgfrl• "'l'f clwJ111'bw~ 'f"<j,'f"'II! 'bnur111'bnLJ t• = 'Jon'b'fn'i.'bbrfr 'butfu'blll~~'j, l_I1('UigJw'j, 'f/,"fl!nLJ nLn.l_b[nL "f('n

f/,11(! urb'l.fr t nL'bb'bnLJ wn.w'ba'b111"ibu nLclli'l b. uhpm J trfr J n• 

(h~trL['j,/,('f! 'f"'j,'J"'l'j,b('/r ~n'lJfrf/ a'fnLJ /,'j, 1000 J[i'bntn('ur -Q.f!'j,2..,. 

,.,, IIWIII/,1 u., t "'"'"''"'"e• "I' ubrJbrfr t}llflll'j, diiiJ .u'blll~ 
•-1 t f"'l~ll •l""'fru/r Jbt} nvl, "l'l! ~~~~l'"'l t "i"'lfibg'bbt 

'"'"'~"+ III"'III~JUI w71n[l l!' '/on'b'fn'l.fr Jbr.. t.l'fr .[!lll'bw~fr ,.,J,'j, 
ft111J1111'111111JUIII/u111'L frtfltrLJ t 'j,('lll 1_111 (' a'fb[nL f!'j,'f11L'j,lll~nL/JJnL'b(!• 

•111 r.lll4_wuwr4_nLJ t 'll'" 1/r b. 'f"'j,'f"'ll! Ll'fr4. r.,,b'bnLJ t 
t.r""-' 

nf11r2. ~nunfr'f'j,/,(',"''opfr'bw~, [iw'I.Wfl[llll'bJnLflf!• OU[,_'j, f_('nf[ 

lf'M r.~~~'lbowt} 'f('nLfiiJwJp I;[ Ufwf.Ufw'bnLJ b'b frrb'bg . .,fr'b'f ~wJ 

'1"';,'1-"'l...,'j,J ~'j, 4./r'--~1!' ?-r111'bl! - uwf.J 111'b111pw~ nc.n.tn'l. · ~n ll"l-'1· 
""r'b b'b, "l'"'b9 [i4_/r'b ''b "i"'"'~111'bnLJ 111'flllf'•"'lf111('f!• , out~'b b. 

"l.l'""'""il"''I.J..,'j,, />u~ uwf.J111'bwl[rw~ mn.tn'l ~"ll"fr'f 'bJmfibp!-ft 
h'b "i.uur~lll'bm.J /'III'I.J .... [ifr4. uUffrurlll~nLg'bbp' opfr'b~~~~, fubclf!, 
nburfr'bf!, npn'b,e 9111,}{' p_bpJ111uurfrii.111ftnLJ mn.l_nLJ b'b u111r.J111'j,,..; 

.,.,~, fru~ pwl'Al' tbrJwuurfr~~~~'bn_LJ' w'buwr.Jw'b111p111~1 

~nLtn~f}ubf'J"I n~n2n~un uuQn~r ~rn~u 

UwpJ!m~npnt.UGiJp L. GJnt.:php.-100 UI urllll'"'l."L[Ij111Jp Jfr 

.ew'bfr twlfrfrt pwclw~'bbr ~..,J 'llw'b'bbr, ntnn.fr, ufr11bn.fr ~~~~J 

WJL pnLJUb('/r ubpJ/,('1 111'fU1('-W'f111('1 ~2.bn.,e 11L ~2.11.1Ul!lllf'btr 1 pb'bw 

'l"l' ' pb'b'l.fr~ ~wJ 'biu4_p, · P"l'111d- 1.."Ll'' ffrlurrfr [inL'lfl• fuwr

"'"fl• ' U'l_ny I& lllilJnLufr ~UJn('l 



l.J 

.p,,, pm~ •4J"I -1 fJiff'iirmlflml.R i114lrl 'li!lQ "!lim ., il'!.my.4uo 
_,, ~mp6m£Jmh '!.m~m41.mu"' tiJ~mnm'J 4ni-...,J 4'!.-.u '!.-.ull!}-.utm'J. 

-m1'!. f'll' •l.lm 46mll t11f,nf•t+u+ ~ buJm~ ~mur '!.mlg-.u61f'hm 
41m46mJur'!.'l6~u~ 4eJI-.uflU1 buurmlnmlJ~ •41m46~m'P' 4Jim,ml 

·41' '4'!.m'JIIurnmpJ'Il ,4J'I'!.'!.ufJu/, ii'Jm~ 41' '!.4il'murJm il'!.-.ulp/ 

--.u41'16'!.m'lrml!/ 4J'I'!.eJ'!.mbml!} l.lm ~46'!.m'irml!}mn4~ '!.lm~mn 
''l4n'l6uJln ,_, p6mlmvm 41m46'Yfuru1n ~4urupno 41!}-.ui'JmlOJ .) 

p-.u6~m'!.nmp iJJ .. ul1'!.,;,if,J-.ul 6lJ6'!.mJ n ''!.11m 7! J'll!}-.ul'!. '!.41mln 

-Jm'1 •J'I'!.6-.u~mur4lnn •J'I'!."'ul!]l!] '!.m~m'J.m/,Jo •J'I.Umnffm ,J'Ifl 

•"JUIIJ IJ.mhmphmJ f!.'l J'"'U,'J.ur/, J'"'U~m.,_4, fm,f"JUJ J'"lUI!}"Jui'Jmlll/ 
tilJ'Ig-.uiiJ. fm,f-.ul l'll' 41!J-.ui'Jnillrl p-.u'!.6m~6'!.m '!.'11 Blmrl 

•ilJ-.ul l'"'u'!.6m~ '!.'1 8'!."' ,ulnJ'I~ urmhm ,ul.,p 6'!.'1Jr/ ii'IJ."'J't 

''1'1 J'l'!.(!}'!.mllml!/ ~46'!.m'irmeJmnr/~ ilurnmllnu'!.uur JlurJfZ '!.r/il' 
-J'I'!. buJm'J '!.r/eJ-.ui'Jmllrl ., '!.ml'l''11mphm11n ,ilmJfZ '!.4il'murJm 

4Jmphm11nuuruJln ~r/urul' n'lbrm141''!."' '!.41!/"..mbmt}m16ll 'l''lurn4n 
~1/urupno.ml.r/unu~ ~ p-.u'!.6mlm~J'I'!. 64'!.~Jr/ ill4~rl IJm~mn-.ul/ 

1 

fru-ub ilvyl/1 ""'""'' •t 

/ru-n ilrpuftJ,.,J,~J'I yJfl''"'/t •r 

,,un 1,1.,,'1'1 7'16'!.mJI. iJJ'I'!.il'!.-.uii.Jm r/-pJuf/J 

tl'l'ir"'1 iJJ'IJhlf uur'I'J '7'1v"t~ 64Ju'!. ., ,ut}bt} 4Jur1r/<f: 
1'1'!.6mJu7 •rlpmll!}-.u"l-.u/,11 61/.J"I l'l'!."''i iln-.ulhm uur'l'i 64'!.mJ~ 

,,u.n '!.'1,67~ iJJ'I'!.4urli~mf mJ'!. •l'll' 
4Jl f"'Jul!l 7'1'!.1, ilJum~ r/n-.ulhm UIII'I';J B4'!.mJ~ ,i]J,,,f l9"luJu 

7! iJJ'IJh'l mJIJ 7'14'm7 , •1'1v"tt, tJuur~ pbu~•Jmnm,m'i ~4Jil'u'Jr 

41' 1'1urnmJurmln 6.,n-.ulbm JpmltJ·•u'J.I.o 46uurJmnf -., r/Bubn 
,iJvJu+ ?46-.uGmJl 

1ml7fur'I'J -1 p-.u,JI. •84n'l6uJ1n '!."'1''!."'1~ 4.n 64phu~ 4J'I'!.'!.41' 
.Jmp '!.'l,~uru~mf '!."'~mJu,un -1 p-.u,J'IJJmur '!.'IJuii'!.JuJh~n ilnq6 

9t 

• .,J,. '1111f1...,. 41, Ju •4,Jur Sl-.u6 4hn'l"h.Jfl t'l'llllll-.uBm~•Jh'l 
'l•af•••.,.,•P•'1 1'1'!."' ~ .p9J,~ 64J'I'!.1"'1"!' 4~,,..,,-z,n 

rlm6 

·•·""'"n 
't 

,..,,J.,/1 
_, "'"'""'~ '&' 

vfl7y ·r 

;r,.. I u•'l~ \ I 11,.., .. ,,; ... ,1 .... ,~ I ,.,f tJ,uJ s,.,],t..,,., rlul . ..,J,J,.,.,. s,.,],lv,.._~ 
uurr,,rJo .,Jrl•---

,..,.tl' il•Jom.o. 
I 

/>.,.l}h iv-I~IJ 

,ulmp'lnf• l•lvur'l'1 1'16'lmJ£ iJJ'I'!.;t'!.-.uii.Jm .JvJuf/J tp..,u6mf'll' 
'.,1 .. -,.,, 4Jfll-.ul'!. 1'16'1'!."'u. -1 .Jb'lur ,uil'!."''l.ur'I"J -.u19lw-.y ,,,., 
-ul1fl' f•~'!. ilJfJ. illmJ.mf 6'!."'J'!. 1'1'irm1 6.J.1u'!. •7fv"Z~ /,,J, 

-., J.ul1bt/ .JJur1.JrJ; 1'1'!.6mJu1 vi!l'lil •B.J~mpmJ 1'1'!."''1 iJJ'I,PuiiJ. 
""''I'J 6-.u1'11v-.y ,Jmpm'1 -.u1'1l-,-.u ,J'"'u'!.m'1.JurnmpJ'Il .JJ,ml'!.'l" 
I'"'P f"Z l'l'!.bull 9 1'11' .J~mpmrl bu~m~~-.uJmln J-.u6 f"'Julf 

1'11J.S1 iJJ'II'J'I" uurf':J IJ-.u1'1'!.6mJu0 tl'IIJ.SmJul -., m.TJ. .Jifblf 

.JJur1.Jtj 1'1'!.61 iJJ'II'J'I" •B4J'I'!.e/u'!.m 1.J'irm1 1'1'ir"'l1 iJJ'I'!.~-.ub'l'1 
J.u'-j'l~ IJ,J, uur'l'1 B.Jru+,l .JlmJ.m.Q. ,iJJ .. J.mf .JJ'I'!.urhiJo 

l•IJ.ur 4~J..P~ il'!.-.ull1-.uf'lp 'l"'l'nfu+u+ .JlmJ.m-v i/J'I'!.~u'h'l~ 
tlfp .JJ'I'!.llu'!."' 1i/'lrm1 il~mi.JmJ,mp '!."'I'BmJ-pJmJ .Jipuh'I'J 1~1J 
.., iJJ'I'!."'J,'IIJo .,,.,z~ 1'1'!.61 7.'11' .JJ'I'!.Ipuh'l'i -£1m J.ulnJq~ lmJ 

_, "'"'n 1( 11/lm'!. ''!.4'61f.'lrl •luh'!.'IJ .~"''!..JJo) p-.u1v-.u '1'17 iJJ'I'J. 
-~4-·'1 .,1' IJ'luJu ,J,,.Ipub'l'i .,,.,.,,.,, 1'1'!.81 l'll' s,.,J'l. ,,J,,. 

.,.,, pmJ, J,,..,,_,,J 71J'irm1 Jpmll!]-.uhuJ .. ur l.r oor 19,.sJ,J. -1 
url'IP"'J'1'!."' Jmpm';J '!."'l'""tuJu 4Jlf'!.1mJ.m.Q. tillmJ.mf .JJ'I'!."'J,'IIJo 
f"'J6J'IJ. 1'1ZuJu uur'l'i 64Ju •{ fmurmJur~ J'!."'l') J,./,,.J,/,m db 
z , pJ,, .,,.,Ju6murln4"'1 db 06 •(Jpmll1-.uurl.,_ db ro•o) pJ,, . 
4vulu db 06 1,-,~~ Jmpm';J -.u1'1JI,mG-.uG iltJI-.u-.,Jq -.u1'17.,..,U 

· · · • t-1 '!.IJhuvJf 

-,ul~vnu s,.,J'!. il~;, 64J'I'!.'!."'ull!}-,_u~UJm'J ,.,~m'!J'4'1 .JJ'I'!.I''Iur 
_,:,.,J,lnn'i-£ 41n4ur '!.t/lm1'1'b -·1l<lSm-dnll l}anmmmngn 
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"I'"'"~ Irs' x..., 22,4 · o, 25 
I 

NaCI-Jr r...,,,..,. ~Lfr'iJp' 

P= RT--H ---:c_. j 
v 

= 5,6 up G. 

.1 Jn1f!-99,1] tfpfi 

0,25 J"Lf!-X. 

X= = 8,4 tfpG r 

Sbrb~ubr~ cron~ n~a~ nrn~n~uQ 

tur~u~n~~ Vb~n~n~ 

' llwll}!W~npnul'G.bp h. fiJn\.pb(t.-flrJ.t- P,.._tu' urbpJ."iibpn4_, 

:•naum/rq afrnrd.wiln[il'kbrnq, nut.m9/r~w4_nr afrnpd.wiln(iilbr, "1/r
"'bur'ilbr (.1 ft. .10 tft urwrnqmfiltwJp). zw'lwtfr, n,-bllf/r"ii/, {JfoiJb'l, 

"'..,"LP• clw.!wuna./9' Jburw'lwlwl', Jb[ifrJbilfr-~w"'_na.tur/r [n<· 

Jnttfi• KN03-fr Jnuwr tna.Jna.1P1 

lfhfllll}~ u~q('nt.fine·- llbfimll! f.pJ'li4_wJ t- z/rf.ilfr uh_pm"ii$/o 

,,,,..,, pw/9 afrnrd.wr~</.ntz oplb~ur(! zrt.w"lwurn'l lna.Jna.,pfr ~nii

!J£'h,rwsfrwlfr afrntfrnjr.Jw'h !:.wJbJwurnr.filw'h o'l"iina.fillwJpt 

llzJuwmwG~~ ~lipwg)!~·-Un.J.nrw~wil afrnra.wiln[il'hbrna.J 
"l"'urr..,uurbl }{N0 3-/r 10 tft-w~w'h 0,.1, 0,2, 0,9, 0,4 'hnrJwlw~ 

11"9 l"")-"LJ{J'iJbr, nrn'h,e •urwu.J.na.J b'i, Kr\Oa·fr ilnrJwl [11'-• 

,)"'I[JI! f.wJw'-'lwurwu[uw"i.i ,ew'hw~ua.filwJp [inrwJ 'lrn.J. "iinu• 

rwsilbtn.J.t 

UJntz na.cle "I'"Z"L"L f.wJwr l"a.rw,ew'iltJ"'r tna.Jna.tfi/rs 6-

wl,w'b ~w£11/rt "lir'-'lburn.J. "'"'l"""'""'"t nuunsMw.J.n1, ~wri. afrnr
a w'bn(i'hbr/r Jbp_ J.. JwJ~bl fvsw'b'ilbrn4.• u.,ilna.f.burJ.. urbrl..fr9 zw-

'1111'""" ~u'r"L 0,5-0,7 utf urrwJw'lfrJ UL"iillgmz ~lllnrilbr , /"L
('UIJ!Will/nt.r afrnrd.wilnp{r Jby_ h._b9'hbl br~na.w~wil ~~~~nr'-P"'I" 

ilbt 30- w~w"i.i I'""'." ft.. "'."'rPbrwpwr p,u-/rwf.wpbL' 1-rw'k/r9 f.b

,, n l'" zbl' fiJb fr'ilt_Uf_bu t- "'""'" [u</.bl l"u!,.,pil&rfr ~nilgbilmrw
s/rw'il tfrnrd.wilnfl'hbrttLJ' ilrwil9 J bl. pna.ufu~w'il r.,na.urJ..wd J!l! 

11£wl"'-9 f.IFurnt 

{na. Jua.tfilfr ~n"iighilurrwofrw 1fr tjontjo n/r>"'-fiJI"' 'be "l'"zrJ..na.J t 
'hrw urbu,.,~wrwr ~znfr tjontjonfuJwJp, >/,br'l.J.'ku nrnzbL"'- f.w

J ... r 1•nrd.wilnpilbrl! "Ibm$ I; 'lm"iiw.J.nrbL l."l' Jbfl/rtb'hfr-~w

"1."'-1,"4.' 'bbr~l! "lb,,e I; 1.hr9 'ilbt Jfoilt_l·'- tfrnrd.w"ilnfl/r f.wurw~l!' 
/,, 6na.lfill! f.wqwuwrw twtfr "iibr~hlna. f.wJ "'I' tJonrd.wilnfil! "IIILnJ! 

(· "lwf.bl filb.e '1-l'"a.[JiwJp' 11a.nna.sM1! '1-/,"lfo </.brJ.. nt flbfllt..w~fr 

pautjowt:.wrbL' IJ.t"iina.r.burk, l"a.rw,ewiiU"'-1' afrnrd.w'hnfiJfr f.bur f.llr;;;. 
\ . : t "f 

{Jw~w'imrbil ~wurwrbl f.burl.lwlf! +nrd.w'ilnfie pbrbl pb.(! '1-I,!J/1 

Ul/'j,'-'fJiu 1 nr Ill nll&.u/r~{! tfr'flp ilbr,ef.na.Jt flur.msfr~frs 'In/waUl(} 

23 



~6 

·m-eJup J~ull~mifnrJ-rul llfrL~~J Juur~ '1"'%"' w~Jf '" JJ'MIIJHI• 
-nm'J J'J' f ., JrnriP.J-wJnr~J'I Jlfi 9-f J'I,J'I: J,,,,,'l ltJ ... 
G4Jmlmln 414tJ:uurJnrt, 1J~ul f'mJut} l'I~Gl l91' 41/'~'l"'f,JII, ~fl' 

~~~4 'l'lr 4J'I~t}u~nrf!Jup 1'1"..61 -., J'l~fll~"f~"' 8"""''"'1'''"" ''(J 
'G'O 'Z'O 'r'O 4·cON>I ,,.,.,. ... J.,. ... bl_.ilif8mdnil ~llgmuun1~ln 

. I t'lutpup'!,tn "''/Jlf/ ~~~~lui tltiiJift..,, 
4iffm/rn-.ui'J '{~'lnupnob~~ 1 Jmnnr/rnr'J Jnupnr~£~~~ '/J~) ""'"'~' 
-mJm~'IG~u~ 4tJ-.ui'.Jnrl1J 1 J,..nnr]tm"J ~nr4GmJmrr.'11J'111% 1/JII •Jfl' 
4tJI-.u(nul o/n'llrr~lnr 1 fnrfJJu]tmL'Im Jiffnr/11• IUI'J '11/q I~ 1'.,.,. 
.,.Jifup J~-,uit}-.uJnr~J'I o/il'fnr,.n-.ui"J ~1 o/J'I'l"l'ilJ •It/' 1/t/IWif 

--.ul ur'lt'i 1 f'""r"~~J ~il'fm,.n-.ui'J 'll!if ~"•/ ~~ f''"'f,"'ffl' ~ 
-mJ£ J~-,ult/mJnr~Jlf 4iffm,.n-.ui'.J '1"'~ n'lln?~4 ,;JJ'I~'II/IJ •lt/1/ 
-huf~u1 ~4ifnrurJnr r~"ff 1 J~ul ... ~ mlnnr '''II' "J''"'' "'f ,.,, 
LuGif~~~~ nr4GnrJ.m~'IG~u~ 117up} 1 f,.,,.J,,.,..Lqm Jil'f"'""~"I'J 'lfiQ 
1mJ]t ~nrrt'lupuoJr o/Jqpnrl o/3'fnr,.n~ui'J ~m~nr•l7uJ l'll' •}Jf'l 
-tJI-.uf7Ul 4J'I~nr4B,..JUI~'IG~u~ JqJJnrur 1 f"'""...''i'J Jilufi'IJI 

,,)l"'f"'"l dmrluJ' 
4-tON>I -., ~~~~,.,it · ~,.~,..Jurqr414r 'BT..uGnrpmp '"''IS'Im1 tJ'I'141 

-'1~"'" ,J'I~"''I"'.'IIn 'if""'I'"'J"' JqJJmm ,,.,J'IIf..tl"~"''fJu4• ,,,, 
-mm~ ,J,.,1nrln 414tf:umJmt,-·rlqih.ur9 11 dqiJJnudu~mtldmll 

~utJu~qn 41'\uqso.l'\q~JNl 

un4u~uuu 4P4U uu~n 4ann~n4ue1 ~n~nn4Ud 
--------------------

11 11..G'i~mfJub ~4"..umub4-! 
1;]~-rultJ-.u.,t'l 4tJhuf-,ul ~4itm.,Jm-'j 

t(l+oGl2'-} il~""J4UtnnrpJ9~ ~mf!Jm6nrrl-J. 

'{J680'0} J~-,ummmnnr"J ~'llnrbml.-'M 
'1 ~p-.u Luff 4il'f,.,,.n-,ui'J-S 

.~., ... J .. 

!:)Hr=s 
}u'1f"'~mJ 1ml-.,urq':! 1 p-.u,.Jnrurm~ ( ql nr4GmJm~•J'•' 

"".."~ f'""'" o/f!Jup urnJ) ilp-ruFm"J timleJ-.uf'll' o/pm Luf.(~ 

!H'o 

S:6'0 

~·o 

t'o 

,j>U(mJ'q:"l,n lml.,u''I.!J lq:&:Jm1lb il•lq:Jd:J'IUIIulm ~\'du+ 

'I'""".."'"II!J-.uJut'l o/tJu~Jmf!Ju.Jw 
4/rJu.,.mnm£~ 1rmlmJnrnnr,.nr"J J/!}4l .ruitln'l£ -ru1'1~41 Jmnm]t 

-7''J '!"'4GmJur'!'IG~ui, 11f..qn''IJ'I~mp .,,.J,,.,.,nml.~ il/J4~ 1 1qnm~ 
.. m/n ilu4Z, JnrJnr,nrn'lm fH'I ~~~4 •-.,il'J'I'! 4~14~ ili!J4l 4/JI-.uf7117 

('m,.~J'I~ mlnm 'ur"'I''II'"''J o/tJI-.uf-.ul '!m~m'!Jb~n 4-rON)l f'"Lf 
'l'll' 4~4nup 4tJu~nr-eJu+ 1 1ql1nrl'IJtm ~v4Z~ JmJnr~mn'fur mJ'S 

"' JmJ.,.,.,.'I'J •~mqB,.Jm~'IG~u~ 4tJI-.uf7Ul f"'MJ'I~ 'IBQ 

,olmrm~ -.u1'1~uJu lp-.,. buff Jtul,,fi'll' 

'l,~lmon~mh ~Jtu'tmhtlm:J ,.,jl Jrufil-.uf 

--.u; £ufo~olm<polu+ J'l'l,/i"'l,'"ftlu-/o ·( J1 ·~1 

c, 
v ..,_, 

c, 
1\ 

,""' 

. ,iJgl-.uf-.u1 J-.uil'mp q-rON:--1 

to/J.,.'tm£Jm:J ,.,j ,Jmp 

-m~ 't"'I'~,.Ju .,,.,. Luff 

Jnd"'r."'r11u+ ·( "'1 ·h 

~ I 

f"'~'l l'lr 4P.Ju~nrfJ up o/lnqf. """'J 
~'IJuL~£~nr£ i1P.JI-.uf7ul . f"'"~Jf~ 
Ju;.•.•'ffr,'!fm l'lil''ltJ ~'IJul-,ubb 'Jt/u'!mf!Jup ""l'l~f"'il. 1i17'1Ju,. 

-mL'Iur J'I~YfJ'Iur -.,?~41' l'll' 41!/u~m-eJup J~ _r-ru]tGurp l'"urlb~n 
JJu '"ut/1-.uf-.ul ~lm 1'1~1fl ,.11.,,.1n41n iJJblf .,?~o/1' iJ~4nu.Jw 
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41\rOSfl(!}llJ.~lfllSfl ~·llcj)ll ),8tJlflll~fit'Hfllt "t.l! l,flllb'tl.llb' 
"sm,~cri, tu.rru.t' 

Q'Ur'}l.Uunl"'r anl"'anf'\uubf' 

fflpnll'lnUf["''[Jw'iJ nLitfr 3 zbpur' 

1. ~ttuquwihUW-·nr'iJ w'iJJfr'lw"fbu f..urnLJ I; Pff.IUPUI'lW'iJ• 
pfrit: 

2. SnGnunwum-nrl_i Zl''l"'"f"'lllmJ!; Plt"'r;.I"!Jill!. (tfw~mnw)• 
3. U'bqnunwquw-Jf''lfr'b ;bpm'b !;1 

b[ilb 1114_J"'l <;,J,Lfil{l f.wJwr "il"''lJwlbJw'il [lwpw'ilshtfr 1;, 

fru~ 111niln"IL"'"111fril' "l• 111Uf111 'ilw ~n<UJ111~q~J. ~flbw tlb'l"Ufllll'l_• 

Jw1fr. Jbr, lt Pl2."'r..JnLf1/r Jbr, lfr [ilwpw'ils/r' U.1u 'lb"l~nLJ '1"1',) 

nL'ilbil~ "il'"ur"Ufl"''lJ 1111fr Jfow~n'l.Jw'ilfr . (llwpw'ilshtfrnL{IIjw'il t..b1111 

b(ilh 'il~wmqmJ 1;. nr 'iiJnLfibre p ... q.w'ilsnLJ b'il 'hwlt Pl2."'t.JnL• 

· (ilfr Jb2., "'1'1 'lb"l~"d Jh'il.j! ·'I" I',) IIL'ilb'h~ br~~n'l.Jwilfr (lw

+MiilflhtfrnLfilJ,'iJ f..lun, IIIJ•fr'ili!'il' ittmfilbpf! mn'knUfl"'umfrs I;[ bil 

,;,'ilsilnd PU."'t..lmfil fr Jb'l' . 

Pt..f..lllfilw'lw'hfilfrfl "i.l'""'~"ll"''lJIIIJfr f..bnwsnLtf(!_ ( 'il"''lJn-

Lfr'll! J ~"'l'"'l t tf't.bt lllwrpbr aLtbrfr· 
I. Upmwlft.l!t\.wb- uuwqU'nt~q~.- u. ... IIU'l_W'ilmJ I; "'I<;, JwJw-. 

t,.,~, bpp "ll'"ur""il"''lJ,'iJ bitfl,r~4.btn4_ J,~bpbu ... lfri. l"'rJwil 

m.rffr "''l'lb9nLf1J,'iJI!., ~,p,gilmJ t- pw,,'iJ[ilfrs t..bn.wsn'l frr tfw~b

rlnlf!' 
2. \bplflp_t\_w!)- UJ.llllqUDI~q~ Wlf.lll'l_lll'iJmJ I; IIIJ'iJ 'f/zUf$nLJ, lzrp 

"ll'"~~'~""ll"''lJw'b nLitfr tlbJ. JwJ.nLgfr~nL{JJnL'ilt U.1u 'l""fl!nLJ "11'"
"'""'lw'I.Jw'il J,~£rlzu111Jfr';, [111[',/UI'j,/!. lzii(Jwp~r[mJ I; z_wm 'fW'iJ'flll'l 

I. ,,..,..p_,ilnLJ t 'ilbp-fr.eqwJ. "il,'lJnlfr'l ( l'l"'l.fr'l)' f;'i,'lr..w'ilrw· 

"lbu ~llll'l_Jnlfrtfr JwJ ... 'iJ,~ 'ilwfu mb'lfr !; nL'ilb'ilnLJ Lbr-fr~qwJ. 

30 

Ufl"''lJntJr'l• "I'P9 f.bmw'I"'J"LJ urwppbf "'l'"''l"LfiiJwJp ~"'l'"'l !; 

wn.wr••:•'il"'l "'I" ~..,J "'lit .a£fr "ll"''l""Lf"ll!.' 
flltw'lJnfpurp~ 'iiJnLftl/r Jlzp_ Uff"''l_Jnlfr'lfr wn.w'l_1119Jiu';, JwJw-

itw~f! · JJ.t} JwuwJp ~~~~fu4.wJ.!; pu_fr l'.wuw~frB lt•uJ'h UJ"'IJw'h

'hbrfrB• nrfr Jb'l ,.,'hq_mJ !; WJ'ill ffJL"''l""'w'lfr WII.UI'l_IIIBJw'h Jw
Jw'hw~/r 4_rw J/zJ W'l'JhsnL{JJnL'il nL'ilfr Jfrf.fl'l_fr'l_wJfr';, UIUI['Uit}RL

f!JnLititJ.riN.J 'l"''il4.n'l oil!.• "1'1!. f..bzmnLfiiJwJp t.bn.ws•JmJ !; 'll'fr 
fr'h,frturpnLJnq: '1-rw f.wJ;,p t.hurw'lnuu[n'l opJb~url!. mb'lwqnrnul' 

bit r..wu"' IIJwmbr ,Litiz9 ,,_ lt !rn4_ L94.wJ. "'IIJ"'~Jw ~wri>. pnpaw~ 
itn[ilfr Jh'l nL ·.,l"f' wJnLp pw~nLJ fuswitnq: i/..hrt..fr'hfru Jfr'lnq 

w'h9~"'91'wJ. 'lwJnqu~nL Uf"J'il!. (itwunul!}• "1'1!. 'l"L['U !; J.J.nL,F 

•frnrl.w'hn(ilnLJ lnj_wJ. o'l(!• t.h111£wl'-wl' "- opJb~mfr Jfr'lP'lfr'lwtfrft. · 

liiiii['UI,.nL{IJnLit'iJizpnLJ b,w,. O'f/!.1 brr "f'liiJ'l_lll~'iJhrfr Wit'l_WIIInLJ/!.' 

'liu'lwrnul f;, "1"""11!. 'l'lmt."Lf!JwJp 'l"LI'" bit r.w'ilnLJ P'B"''ilfrs• 
O'lfr f.'ilzmJl! t..wqwuwr4_nLJ I; t..rfr'il "- 4_bnfr'ilu JnLm~ !; 'l"rJ.nLJ" 

J frt..P'lfr'lw Jfr'il urwrwJ.nL{J JnL'il'ilbl'l!' u.l'l l.ltmJ. Pt..frt.itbrl!. ~~l'"'l lz'iJ. 

Lfr'bbt nLunLJ'bwufrrJw'il r..wrJwr opJh~m• 

Q.t;luU.SU."b-R 13-r'l-

uSni"'IUbf'~ IUUCllUuBni"'UQ IUU'lUu!Uubf'~B 

(4nln'llmllrr UJWplj~ ujubJ"wu) 

Uwpp_wt\.npm uGhp h. 6Jn1.pbp.-4»nrl.w'bn[il'ilbr, pwclwfitbr,. 

L"'L9b111, nLitbtfr• "'"1"'~1"' l.n'lbl', 'fl"'<;,<;,br, ~"l"'lfrm .. J (colodium 
duplex). 0Uf111Jfr 2 mn~nuw'ilns znr.., J-fr L"L,.nLJfil KJ·fr Jh'l l"'·6-

t[wJ.. mwitfr'hfr l"LJ.nLJ{il 1 bp~w(Jfr ~~~rfrl!l"l'fr'lfr {JnLJL tnLJ.nLJ{J' 

,_ p~z,, 

U'hpn'}\t uqqp.nt.fiJ!~• -'~IIIJIII'j,nLJ t 'ilrw'iJnLJ, nr ~fruwfilw
•frw'iJsfr~ p ... , ... L(l'ilbpfr wilscbrn4. t"LI'I!. ,_ ~rfruiii .. L"fr'l LJnLfilhrl!. 

w'ils'ilmJ b'iJ f.bzlllnLfilJwJp 1 fru~ ~"ll''fr'l'ilbrf! J_bil 11U'iJ9'iJnLJt ""'l"~ 
'1-ftmJfr Ufllll'~fr ufubJw'b npnz Uflllll'l~hrwsnLJ t UIIM£/rll "'Iii Jw- . 

ufr'il, fil& frilt'ihu t 111b'lfr nL'ilb'ilnLJ tmJ.qwJ. l'.wil.ewti'il "''Lbrfr: 

'ilhrMnt.J f! P'l'lfr Jbp_' zrt..• "i"'~~'~"'l J frp_•4_w Jl'frO' 
31 
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wpw'f ltbf"f"r/. 'J:~:f>m'l_t/_llu/ b'IJ Jfrl_Pl_l_utlfr'il urwrwJn<.filt"L'IJ'ilb{'f! 

/, urhr14r •[rw (tnLJuft 'lfrJ-s 'IP"'blfru) bpl...m.J b'il (lwtfrw'ilgfr~ 
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u'iulM• tPfru.,fl' UUJ.frrm· P"'-1"" f.Jn'-'l."r ~ .. ,! mliph'ilbr (L"'"' t 
uwhrlilullnhrkw1.nrflhrfrs ): 

Uz}tnumw li~ ~ ~ fipmg.P-e· -U"'l,.,~l,., t.wuw ~wwbl' ,,_tb9'"1 

fun.rzru[w~fr J'£2_ u/i..b[ bra.au9{'11 .. ~ /,. WytW UWflbyrau~ 2,111.('1 trw 

f,/,{'.j!frfl J'wu{! pw~/,[ ona.swJwurmJ, fru~ 1.lzrf.'b J'wunLJ fuo,.,'iJfr 

Jbt wJrws'ilht wub'l'bwurltrhw1.nl' pna.lufr f.J"L'lf!' lfln'ln1.w~fr 
'iJ/sp.j!frfl ~UIJf''iJ f.t_byflb[ ufi'Jf.~fr J'£2_, fu!Jw'iJ{! (lbfl£. uJ.rzJb[, nr · 

ut.bu'lfr o'lfr nrnz .ew'bw~n'-fllmt 'fnL('u 'I"' b u'b'lf.~f! flllfll.. ~hr
-ti..J. pwpap-'bw fun'lm/.w~f. Jbt..' Ut'lf.~fr u1w"U ~hurw'lw pwpa ~ 

1'"'-fiiJ•Jp. ~·wpb[f. t- 'tw'l.wrfrwr ~""lrlhl pna.Jufr 6~"'1. nulf. Jw~ 
ufr'bt Unynpw~w'b fun'lnyw~f. rfrnfuwrbt ~wrbLf. t yb{'s'ilbl pw· 

pnJburpw~w'b fun'lnyw~l 

4n~St"l4n~LU8t"l b'-t 1"\JBUu~ utUuU.4nr.~an~uQ' Pn~aubro 

~rr 4nrn~usra ~uts~UubLn~ qnrtrn~u 

Ump~ml{npnl..I!Ghp L. UJnqa-bp.-Sbfu'bfr~-~w'b ~zlm.l? nL ~t_fi.IIU• 

$"'1'61', '1-w'itaul/, 'wt/rub 1 .UI"'fi.U~Iw 'l.au'b'l, Pl"'-l'b'lwfiwu, ~wpmn• 

lf.frtf. UfWL""l''i.tbp, fu'ba.nr I. fufu., ~.J.tpau~au'il [ilflnu 

Uz]ummWii.J!~ eG.pmgl!e·-'l."t'stbt 'ilna.l'b urbuw~fr t. .. uJ.wuw

l'"'l..'"P hp~nL {u'banp k ~wr•nlfofrlfr bp~na. UfUIL'"l'' UJ,~ ~wprnn
lfo/rlfr "I'"L•l'fr k Jb~ fu'iiA.npfr 1r"'IP9 r. ... tbl J,..J~n'l z.br"'l!-
1'"/"l'f, h ~2.nbl 'l.aum-qwm 0,01 qp -6.2urm{/JwJp b t.nb'lwrfnrbt 

w"'fi.U~Jw 'l.w'il'lfr mw~, nrurb'l "iiwfuorn..p '1r1.wJ t Ju/tur ~t!Jp.-
~..,f, ppnL ' , • fun'iJw<[nLf1JnLfl(! ~[w'iJa[nL t.wJ'W('I 6 or zw('lfL'iJwf 

l[p~'bbl ~2.nna.Je (Jna.rw..pau'bl.JnLr 24 JwJe Jb~ ... t, .... J) £. f.wrlb-. 

Jw,bl 'lnl"l'2.f.wyJ.ut wrw'lmfl J"'-'j,{! fuy ... 'iz/.r I. ~nLurp~n'-[W 1fr 

pwyw~wtmfiiJw'b '1-b"'i.f!"UII 

U.'o'toU.'o'l.r tJ.UrlTrt.su.at-u.l. ~u.·t.tJ.9. 
~flJlSUl:Wr 1JD'l.lfr8 

SbPb~r ~r~Wbl.S~bPC 

Qu~Luun~r en~an~Uubr 

~~qubuSubrQ nru~u~uu uuuL~Qubrn~u 

flu.f. O(''fUI'iJnp'f'iJbrfrs /,f, 'iJw£. "'l('IIUIIIU([IU'f.J U1Jfr J/z'J. 'l{!UI• 

te'//''ll!lnpnunmumG.bpJ!' . 

~l"l'"UJ.[wuur'bhrl! [wy M.t brhna.J JMrnu~n"'.f. UJ.ru~r IJ,..t ... l 

;,wmM'i.tbrfr a.L.n1. 'ilrw'b..p mU1pw~1.w~ b'b "'lr"m""'ll"''l.Jwlfr Jb'l. , 

npn'iJ..p zwpJym.J b'iJ U/_['IIUJnUJ_lm'l.JwJfr 2."'['JJwfl "'-'l.'l."Lf1JwJp, 

Pna.1u/t ~w'bmt ,f wubrfrs "Lfr'IJb'i.tm'bbp ~wrhlfr t- umw'bwl 2 
J,.£.,": 

w) P"'-l"fr mbpk[!, ~,.,J ~w'bu•l_ '"ll ur'lw'ile 'bwfu bn ... 9 tbl 

'll'P Jist_ ( Jwt.Uis'i.tbl "il'"'-"""'.lwume), w"'."' bn.u.9tizl t-Pfrll'"'b 

u"if.rurfr Jbp_z .P.Lnrnlfof.ll!• ~u ... tmnf/>he A. ~~~~rnurfr'i.tl! wrw'l ~br
"i"Y w'i.ty'bnuf b'b ""I.Pl'mfr J'b'l . .' I. mbrl.f! 'lna.'ilwm1.n,_J f- 1 {f p~
f"'"'l"~/r ur111~ ~wl'klfr f- rnbu'bb[ umrnJwlfr w'i.t'f"LJ'il t:,,.,,M'iJbrl!· 

p.) ~w'bwt_ pna.1ufr flwrJ ~,.,J tnr mbpk'ilbrf! ,..;l'"l'bl t. ... fu. 

-6.w"'lw~1~~~ uw'b'lfr Jb,_ , w1.blwytbl t[1f.uwt u"'if.rm k :f.frtmrbu 
•'h/r[urpwmnLJ ~Lfr'il/t "l.fr'tJ'btmtbrf. fuwn'i.na.r'lf!.'- . 

ffiJ.r'fJbtmtbl'l! ~b'b'lw'i.tfr P"'-Jubpfr Jht._ 'i.tbrMywJ. /,f, umpnJ 111 -
JP .Jb'l..' 

"wbwl_ Uffr'f"b'ilmtbrl! pw'l~wy111~ bt 2 ~nJ"intb'ilm'i.tbpfry' 

a - .PL"r"tf.frlfr'ilfry' CssH120sN4Mg 
b - .f!Lnrn,frtfr'ilfry' C55H7oOsN4Mg 



Fws/r IJl"f'" :j>fr tf• ~,.~~ !, f' l' u, tr ._.'l,., l ui.Jr't J li~tw'l,i• r/• ljunzu"ui 

,ur"iufnul bil ilw& 2 ,milwt[nr "Lir'lJb'ilmi.br, "r""iis/rs Jh~l! 

~nl_t{nd t lJwpnm~G' C40H 56 (nrf! 'bwp'bp_w'f"'-J'b !;), /ru~ J'l"'-"1!.' 

.J!uw6mn!i>~L' C40H560 2 ( 'fh'l/r"ii 'l"'-J'i./r )t ll.1u "I.P'lJ'h'i.m'bhpf! 

"iina.J'i.Uibu J[.wsw~ b'i. ""1./.rmw~na.swJ/!'i. '-frJ' IJP f.bmt ll.t'l ~W"/.1!. 
bn.wo'kbtJru l.bzm IJWJIJWJ'{na.J' f;, IJw'bjo nr "l.rmnnuuw'lJ'w"ii h"il· 

(ilwp~t[na.J !; J w~"'{''JJ wilt 

,W'f~Wl_ Ufp'JJ'b'flm'SJbpfr f!<j.'Jt.W'flntp IJW'i.UI~f! wbrJ..'SJbpna.J' ~Uiq• 

J,a.J !; J'nw 0,3%, fru~ 'IL.'lfr'b "lfr'lJ'b'bm"iibpp'kc' 0,015% (Jvn· 

"iuut{ ~zn.fr l.wJhJ wmmf! 1wJ p )t ll.l'l "l.wml.wn.nt{ /;[ 'll.'lfr'i. '1"'-J"iil! 

.n,,,_,j' !; p ... ,e'b.fmJ ~w'bwz. 'l"'-t'k/J "'"'~ /,_ 'J('W r.wJwr l;l f.pu•· 
~w'bna.J' mbpJ..'kbpf! hpl..na.J' h'b ~,,'bm l. 'lm-J"iifrr 

~l"r"!f.frLe 'l"J"''fi",_J' I; l"'-l"fr mw~, J'f!na.f~J"'"ii Jb2. "iiw 1./1 
IUII.Wt_W'flna.J', npfr f.J.mJ..w'iiJJnaf /;[ mbpJ..'flbp[! ffr'ilna.J J.'SJ 'JJ.'ffr"iit 

9-na."iiwurJru'b w1u bpl..na.J/11! ~nt1_na.J t l;mfmtm9Jtmt 'twm ,e/rl. 
P"'-J""r ~w"ii, orfr'kw~, ..,_mhr"iilrp[!l IUUh'l'bwmhphwt[np"iihre' 

"l'"'j,IJ ~"'l'"'l b'i. Jp,a.fJtw'k Jbp_ w,.,,_wg'ilht ,e[npnfbf.tf.'ilr 

U.t>tuo.so.'boft sg.r~ 

rru,qubuSubflt'l PUc:tUuni"'UO ~flUni"'Ut"l 

Ub~n~n4. 

Ump..J!wtlnpm.d'fibp h.· GJmpbp. - l.wJvl.wU[III~Jw uw"ii'J, Jelf· 

('Uitn, .Jrnpilw"iin[J'blrp, aw'llllf'J fbfrtmr/t Pm-'lP· ftw'bwt pnLJubrJr 

{JwpJ ~wJ l"f' Jwuuw, 96°·/J t[iiJ.uw'b u-,ftpm, pb"iiqfr"ii: 

Uz}ummm li.J!~ 1_1lipmg.J!~·- 'i.hre 'b2'f,.,6- nr"-t ala.n.J. umw'k ... t 
"lfr'lJlr'iiUJ'bbrfr u"'ftrmwtft'b LnL~nLJP 1 U.n l"'-,"'-!Pfts 4-5 d't 
ts'kbt .Jrnra ... 'bnflfr J'bt_, w1.bl"'9'bbt 'i.na.J'il J ... t{wtfts Jjr "'".[!r 

wt[bl J'wiJnLp pb'bqfr"it J.. Jp IJ"''bfr ~wP/Jl P.."'-f'' U...,_w .Jrw~bl .J.rnr· 
~ ... tnpe I. p.;,qrwf)wph[ 3-5 f'""l"· nr/ts f,£,, f!n'l'bbt, "{' 

fuwn."iin'-f''ll! i.umfr' 'IIJ.qJ h'bm'kbrft pwclw'i.J w'i. t:.h.utJ....,"iJ.p.nt{ 'bbp· 

IJft'iJ' u"/.frranfr 2_hp111nLJ ftJ"iiw IJb'ffr'i. IJUUI'fllllnf/>frtf!• .J.bpfr"ii ~UI• 

"iiwt '1"'-J'ilnt[ 'i.br~afw~ pb'i.qft'bfr zbpmntJ' ~lfri.h'b a Ia. b IJL"l'". 

fftt'i.bp'b n L ~wpnurfr"ill!' Pwclw'b/rz. a"''l"'r" o'l'knLPJwJp Uf/t'l· 

J'b'bm'khpf! ftUJrbLJ. I; 'l"""bl Jf.,ltm"ilsfr.'l' · 

60. 

U.t>tv'IJ.SU.'l.~ 40-t-~ 

lflt'lqUl:iuSubflt"l PUc:tUuntlUQ U. U. 84.bSt"l 
eflnunsnqflU&t'IUat"l Ub~n~n4. 

Uwp_J!mqnpnul'Gbp L. GJm.pbp . - -FnLJubpft urbph'i.hp, "'"lw~1w 

f/>frlmp' mbpJ.f. "1./J'f"b'i.m'flhp'fl w"iit_wUJh[nL l,wJwp 1 ~n'b ... AJ.. ~n[· 

P"'• "1""'"1· unt[npiu~w'il aw'l"'f'• pwJ-w'b/rt aw'lwr, t.wJvl.wU[UI~

JW uw'b'l' ~t/.wrsfr w.J.w'f.l 

fflfr-thm 25 d't, 2"'1J"' f'P •ftn2fr• plt"ii'l.ft'b , ph'b'l"l• •shmn"il "
'i.tuurpf.na.J J. UIIL£f/>wu.: 

11) t'flNJIJ.\ill'u Clll>'l-lfb'uS"t.IWI• USI160NfC 
( l;-tl\JSI'U.\t3 toll. 'i,) 

U2):\lm.mwG~ft e6pmg.I!~."-t/.£l'!i'k£l3 qp filwrJ mbrb."iibr, urrnrkl 

JJ/tt ,ew'bw~J. wt[wq "1"'1'"'-'bw~"'l fowfui.w"lw~lw uUJ'SJ'lft Jbt..' Srnr• 
t{wd qw"ii'I.J.w6ft'il wt{h[UJ9bbl 15 d't pb'Uqft"iifr h ph"ii'lnt/t /uum.• 

'bna.p'J' .9: 1 t.wpwphpmfllwJp, 10 tft wshum'b h ~r~fr'b :.:"l'"l'bl' 

U.J"iin1.f.hm~ Jvwn.'ilnLpfl{! mb'f.w.J.rnfubf W"fW~JUI 2~r'f f/>ftftnp{r afrwt 

U'w'b'lf. Jbt.. b'lwd ~w"iiU.t f~Jna.pfr J'f,,..9"f''J"iibre Lt/.-'i.wl ,fw.gna.p 

1119hm n"iim[ Ia. l,b'l"'-~1! 'bna.l'b"lbu l9'i.bt :f,ftl"'{'/1 t{pwt Uw'i.'lft Jft• 

t.ft h !f.frtmrfr t{p.,Jfr 'bum.fwJIJl! it[w'ilwt JJ.r ,ew'bft w'il'l"""'' 

Jfr"il[b. "{' L.J.":'9"'l t.b'l."'-~1! 'l.unhru w'b'l"'-l'b' 
:hfrtmrbl"'-9 f)bmn 'umwsqwJ ~/r'l..Jb'bm'bbp{r tJJumrw~anl! 

[!'ii'Jn&frlfrs fJw.Jrbt pwJ..,"iif.t aw'l"'l'fr Jbt. h wsbmn'ilnt[ tafw• 

blll[l '1-pw f)wJ ... r aw,.urfr J'br_ "''.fr"l.bmnt[ 'l'l"'-2"{'/,'b J~s"iilzt 
.50 1ft filnpwJ f."'-f'' l,b'JnL~[! pwclw"iifrt aw,wpna.J' pbf!~w~fr Jilw

.Jr,.;t.wr~l (na.Jb'l l.fJwq,,;,r.wrbL, npnt[l,bmJ.. ~wrn'l !; 'l"lw"iiwt 
~WJnL"ii I;J'R~fUJ.UI)I 

bp~na. tfuwn."iit[n'l. f)b'ln'-'t f/>w'l.brfr 2/zpmwt[nprfbl"'-9 t.bmn "itbr

.e"-/1 f.-'ll! ( t.l'"'Jf.'k Ulsbmn"iie) Jilw.J.rbl Ia. pwJ-w'ilftt aw,wrfr Jbl 

'l'l"'-Z"rh'k liuro"iiht "iinrf.s 50 tft r_nLpt l,b'l"'-~"iibrf. ;_hpmwl[npt[h· 

l"'9 f,b,, lf'"'Jfr'k f/>wqe pw.J.rbt h wsb,n'ilfr t1.wsnull! ~r~'kht 
,'$- (J w'b'lwJ 1 

~rnLJ L'+Ld-litfr P"L"r "itJ"'-Phrl!. 
'bwmrfrn'-Jfr unttf/>w.urnt[ z.nrws'i.hl 

[t{WhWln'-9 f./zutn t_/I~UI!J'I.UI~ 

pl.'bqft'bw·pb"ii'l.nlwlfr"ii t".[!u-

6i 



t'!.IJ~nrpmJ 1/pbu~ nJ•re. _Jin 
--1' lm tiJ~m"'lnr~m'J''!.il 7f '!.IJ~mpmJ IJpLu~ 1m -1 p-.u'!.mnJrrmll,,,_ 

-mpm'J il•mp n/my 1/ur~nr' '!.mllfruLurrfur /ruil''!."'7f"''I'J '!."'1'7ff"'? 
-mnJ 6'11' ~JJ'I'!."'I'l"Jjln p-.uJu inrril ''!.l/~~~rpmJ ~'II' Lu~m'!.-.uJmln 
IJI-.uf-.ul Ju/rm'!.-.ub -1 p:-.'u'!.mn/rrmlllmlllmpm'J ilrr'l~ '!.'II'"' l/'!.mlJ2 

tl/nmp 3 -1 f"'P'!."'P"'J ibn'Zm' '!.mliJ-.uLun'lur JjJur'fpljJulu"-

tGJjp'hu, IJL•Jmurm~ bljlm'!.m -1 p-.u/rurlJ' 7f L'lurJu 'O'fl' Jjlnrp 

-'h~jJ1n ( p) ml~mlnm'!.~"' -1 p-.u'!.G'!.m ""''I'J G-.ul'/1•,-em?mnJ l'fp tjJf'!. 
-mp'htjJ1n 11m mlr.n tl'fp JjlmphtjJirt ml~mlnnr te 7f e '!.'1 .rnu'!.ml' 

Jnll'I'!.G'!.m ,ulljp JjJ'I'!.~.,uL'I'J Ju,m'!.1'ub Lupurulnnur'l';t Lu,iJ'!. 
-uril-£ p-.uJ'I'!.~mpmJ 19 7f 9 iJJ'I'!.flimlJm"'lm'J-Jjrri-.u1 LuyJmlurfJ 

-''!."' GtjJu '{V) G-,ul'llm"J -1 fmGm~LmJ '!.IYJ tp-,u-s ·~'!. -1 fm/rJ'I~ 

-urmln ""7f'f ~Jjurm r'ln/n iJ 1''1"'""" '!.-~-~Jjurlno JjJur'lr'/Ju1ulJ 
,6.'11' tjJur'lplJJulu~ iJJ'I'!.T-,ub G'!.,J'!. '!.'1 .mum 

-mr'II'"''J ""''I"J 7f '!.t/tiJI-,uf-.u7 Lu/rurubmur'I'J 1'..,"'!.'1"'"1' -1 t/1'1/rm 
fru'!.l-r,.b J~J '!.Ju 1iJI!}I-.uf-,u1 ? IJb-.u..,, '!.'/ .rnuJur'!.iJ /rul'lur.J' 

· ,.u#?in ·. lm"~~"' "f nJm'!. p-.ulbiltjpm~m'!.mi'."'P UYl tG'!.m '11nuJ n 
G-tu1'1'!.Gm1'1'f1br · J-.'ul fnrJut} mJ[i .JJq'!./r.Jur~m'IJI 'I 1/J'I'!.iJI-.uf 

-·tul tjlmJ1u~ -1 .rnu'fr'!.m I''J"'" iJ'!.-.ultJ-.u'fr.Jn'!.'/"''!.4 'fr'/Jl IJ'!.,..,"'b 

''!.,;J'!. -1 u.up '!.,..~;,;'fr,J JpnrliJ-.u'fr'/"'!.'1"''!.4 IJ'!.I-.ub J~J '!.Ju 
1
mlf) 

'-4iJI-.u.y-.u7 71J-£-.u111n qn.Jln'!.lm '!.lmiJp l'lurm 1''11'"'".1 -1 JufrnrJ"'".."J 
i1tJ1-.uf-.u1 Lu'frUiub ... ur .. ?~ tJpmltJ-.uur'Z'}-lJ'!.nr~.nnnr '!.1/J'I/r· 1'1urlnr';t 

· :..murJm iJJ'I'!.il''!.-.unJnr '!.mltJ-.uurmp'fJ'm".i ~JJ'I'!.I-.ub ~JJ'I'!./}huf"'lu1 

'tr.J1mut -1 '!.iulll-.uJu'frmJnr'!.'J iJJu '-1 il'1f'Jub 1/p lldmqjl~dulult 

uS!lfl4uUlU'l \J!tt'l.fl'-IUENUa u'-IUfl.n7i.Jfl.lJ 

~J!I'\.Cf-'\.~UJltl'l ti(N'lll'\.ll i-!atJS!IJNJU'IUlt 
;).fl~U2U,IU '\.llltllilll'\.ll;t-tJ)attCUJU'l~ 

Z'Y 

''!.1-.ubnrl'!,iJJ 

-m'!.~"''!.'/,'1£ ,i1'!.4fll-.uf-."1 '!.41nrJ'Ifl-1-m'!.4lz'!.'IJ ~n4 ''!.1-,ubml'!.Jm'!. 

-mJpJnrt t/'!.1/1~ ilf!l-.ub 4iJI-.ufllll '!.4im'!.f"'n/fmJpf.Q IO'IJ' 4B"'!."' 

71nr l'ln/u+mL9ur il£11-.uf-.ul ""''l".i B4'!.mJ~ :Jo 3 nm~mln 7u 1'1'!. 

-bu/J 7f l'l~m+ J-.upm '{ '!.4fmn/fmdpff pm~) J'lfl'l 4'!.4'17uJur'lln 

I'"'~ '!.1/b'!.'IJ 1'1'!61 '!.mJ/r 7f 691' 41m~'!.mJ 1'1Ju7rmL'Im •1'1"'"'Jur~ 
.!'"'~ 1'1J~ iJJ'I~"'"' pJm 4Jm1rm'b-•uit6mdgu l}ilgmmmnJ:Zn 

1'!.4fmnJfmJpff 'I '!.4h".'IJ 

'J'II/-1 4".4'11uJur'lln <J'I'!.~mpmJ '"14J9il' pm~ ~"''!."'' •Jmhmb 

•'fruJ'I'!.iJ""."'"fJu+-'frlJurmUifl-·dqrh.urg l{ dq!)Jl"1Ud~'flmildmn 

''!.'l/rurm6'!.m~ iJJ'IurJiZ ~"''!."'I'"'P "."'1' 

-Gm/r) 1(! :or) /ru'J.,u'!.umn/ 41ub'!.'IJ 7J 1/'!.'i'b'!.lfJ 7nr'!.mjr1 iJ~mn, 
•7uln uur~~~ zpmJbuurupuJil' '!."'~ml'l,n/"''!. -1 p-,ujrGmuw ~"'"."'1'"'1' 
tJJu •lrtr 4~m'!.-.uln ~.JwmJbuUiupuJil -1 p.,u/r6urp ilur~mJurnil'~ 

;)JNIUi1lSil •tJl•nJ·bUSUJlUJ~ ( i. 

:llfJ"'';t"'+mtJ 4~mn/ 

-my.m'J iJ~m/rubunJ -1 m"t'lpmJ'J"."' Jmpm':J -.ul'III,GmUinJ ilur'!.'IJJult 

-'n t-1 "'".'IJJun'£m frm1 iJJu •'ilu+ 4Jnril'm"t 1'1'!.61 /ruJ'I'!.'!.4pmJ 

~4Jil'11+ 01fp 4~m/ruLun/ 7f"''I'P"".Im •/ru'!.mGnJ m1~mJpmJ ~mjr 
-uLun/ ml~nrlllnr Llf". iJJinrf 41' Jpnrlp].,,flfl' pn !X!l! l'I'!.GJ'I'l• 

·1nJ'III lnrl7f"'lf'J -1 p-.u/rurtrmJurnrln iJ~m'!..,uln ~lJwmJbuUiu puJIJ. 

:/ru'l'ir 'i~m'!...,"'" ~IJwmJIJu"'~ puJil' 1'111,6nr~G'!>nr ~~,I!]T-.uf-.u1 '}J 

•'f"."'".'ll''"'" UUI'I"J GlJ'!.mJ~ '"'"'*hun "ru4Jurm,. fm/•lm';t db G 
-~ L'lur'!.lm 11f".Bm1'1'frm •6111' 41mJlu~ JpmleJ-.uLuJmur lp O!Jllfn/u+ 

-mLifur G4Jmbm"f ?4"."'R,"'J ilur~mJurnil'-1 Jmpm'J mJ~ tilUI~mJm 





/ 

b(ilb ,,_unul'iiwll/rpqnrz h uwnL'ffttP tlftw'iulwtlwl'ii [lwpw'iif!M 

l .'!'-t)"'-lfil'iibpft 'f"'-J'iif. hpw'ii'll!. wnwp_lu9bl !; .'ii"'-1<;, tlftwsn'-fillnL• 

'iiftfl• w"lw ~n[npfttllurrpft bp~nL pwclw~'iihpft l"'-t)"'-lfil'iihpft '1"'-!';,ft 

tlft£..';,,,_1<;, fr.'iiurb'ilu/r'/.n'-filln'-'iif!. ("PI!. 'il~wurqn,_J !; Wl'f 'I"I'Jft,eft 

O"furMw~w.'ii _uft•urbtl'ft tlftp_rrq , 'ffturhlftu} fl"'-19 ~ U.w[ftu, np WJ'f 

· pwclw~'iibpf,,_J 'fur'il'/.n''l bJn'-filbpf!. nL'iih';, <;,,,_,<;, ~n'iif1h'iiurpw9/"''b' 
(:..,19 .[!W';,fr nr nLIInt_tf'bwuftr4.n'l £ UUin'-'fftt [nLJmJfilbbpf!. f!.b~ 

· mf!.pqwJ b'it hrzht Jp..,l<;, Jnurwqnl' 'iiJu,'iinLfii'Jwtfp, w"lw ftru•~w

<;,,,_J f..buriJiqnurqn'l '1"'-';,..,qnpqwJ tlftwfln'-fiiJnLbbbt'ft ~nb9bb

urpw9ftw'iihpf! urwpp.br ~tft'iib'iir ""L"rfttlbmpf!. t.'iiwpwqnpn'-fll"'-<;, 

!; urwlftu qm'iiht"'- l. npnzbl"'-' pb ,,_.,,,_J'il..,uftrt/."'l l"'-Jm.!fJI! 

i!JUI'itft"' au'itqwJ fuftur -~wJ 'iinup ~ umnL'fftt ["'-t}"'-lfiJft9: 

f>Jw'itw[nq umn'-'1/rt l"'-r)"'-lfil'ft ~nb9bbmpwflftutb (C) Jb'b.e 

~wrn'l b'ii.e f.u,zqbl nLUnLtlbwuftpt/.n'l l"'-tt"'-lfilfr M~ft ~nb9b'b. 
mpwsftw'b' C:M-ft'iit 

""L"rfttlbmpft~ b'lwbw~p tlbq f..'iiwpwqnpn'-fil'!n'-b ~ mwLfru 

l_wph[nL 'fnLbwqnp /)/uznqft zhrmft f..wuurnLfillnLbf! pwcfw~'ilhpft 

t:. ... mw~/r h L"'-t)"'-!fiJ'i.bpft Jhp_ unLqqwtt Ufpftqtlw'iih[rft tlftp_l., "'l'b 

"lwt.ft'ii, hpp qnpttft.f!p Jb2_ mbun'l"'-fllw'ii 'fwz.mf! ht'~"'- tfwubp'h 

~l tft'iinLJ b'it" tlftwmbuw~ '1"'-'iiwqnpqwttt Gflh l"'-J"'-Jflbbpf!. bp

~"'- piuclw~/r Jbp_ ~l 'i.m.Jb ~"';,9h'iiurpwsft"!lft b'b, w"lw l"'-J~n.lfl
'bbpft. 2_hpmbpp t.wuu,nLfiJnL'ii(! Ufpftrztlwbhpft mw~ ~[ftbft bnLJbpr 

4w~wnw~ /:,wltUJp.hpm[IJnL'ii 'l"J"'-flln'-'ii nLbft l"'-t)"'-Jfil''iibpft 
,"zuuppbp ~nb9h'iimpt.uf1ftw'ilbrfr h 'hpwbfl zbputbpft ~;..,,;tnnt_fiJwb 

tlftp_ht ?ow bzwbw~nul t' "f ~n'i.tfJb'iiurpM l"'-J"'-Jfl'h wqhlft 'frn.er 
zhrm/t 'fJHJJ_.[lnLJ W~bUI"fW~n&. ftr ~buftb ~U1UI bnLJb qnLbwqnpnLtff!.1 

ft'itt "l' wl[htft 'iirrup l"'-J"'-Ifll!.' ,,_'iJh'ilw[nq UfpftqJwlft mw~ f.w-
Jw"lwurwufuwb wqblf. wnwm zbpmt . . 

?-fts"'-.f!. uurn'-'lftt l"'J,,_1p/r ~,'h9b'iiurrwsftwb c t;, ftu~ zbrurft 

t:.wuurnLfiJn'-bf!' K, l;bmwqnmqmz l"'-J"'-Jfil'ft ~n'hsh'hurpwsftwb 
~';,t.wlur ~ XI ftu~ bpw zhrurft f..wumnLfiJnLbf!. ~"L"rfttlburpft 
J b p_' lt u.,'l 'lbUf..[l"'-"' 

c. k 
x= 

C-ft JbJn'-fllntb(! 'bwfuot'".f! !:,..,l.urbft t"t K-/r Lt. l~ft ,fbJ,,__ 

fill"'-<;,{! fl"'-19 !; "'01 [/tu lt"l"l'fttlhmrl!.' ll.tumh'l.ft!J "lhm.e t nph-

66 

zbl Xt 11tt["l'fttlburpnq wzfuwmhtltu bwfu UfhU1.[!. !; uurnLqb[ 'l"r

,.,-11, ~zmrt'-fll"'-bf!. (Jw.[!.n'-'"r (;, l"'-''wqn"'r rnb'ln'-J!; '1r4.wJ h 

"'ll''}' f:wflfr WJ'f' "lbm.e t t:.wJI!.'it~'bb'h uwb'f'lw~'hbpft h <;,,,_'hft
mufr qpnbhpf!. 1 bpp Ufpftqtlwbhpf!. f.wu'itn,_J bb tlftp_ftb pwclw~

~'/,t'ft /:,UIUIUI~f!l {wq t wzfwuurht wphft flr4.wJ L"'-luft (i:,l"'-uft

'""jftb l"'-fJwtfnLmft Jnur} urw~, ftu~ hph~n1wb U(hur.e!; oqmqh[ !;lh~

r.nput~wb lwUJmhrftBt br~"'- 'lb"f.Jl"'-J !;[ t:.wlbl"'- "'-'l'l"'-""rl 
"fbm.e !; pwclw~bbp[! tlftwurhuw~ lwt/. lm.uwqnph[t 

9-npJft.el!. Ufhur,e !; uu'"'-'l:hl tlfthbnLJb uurnulftt l"'-t)"'-Jflnq 
19qwJ bp~nL pwcfu.~ft qbpwpbpJW[ ~wmwpwJ /:,wzqnLJbbpp /:,w

JbJ;.,mnt_fllwtfpt ?-pw I;..,J.:up lt"L"PfrJhurpft iiw[u pwclw~t!. utnnL• 

'lftt l"'-J"'-Iflnq "lb"'.[l t mb'lwt/.nrbl w1'h pwpiipn'-fiiJwb 4.rw, 
rrpmb'l t.burw'lwln'-J "l.hur.e t ~Uiurwpb[ '1fturnt_tf'hhpf!1 lJ.p_ pwclw

ltft umnLqftl L"'-J"'-Iflf! Ufbur.c t" !:,..,,Jbtfwmh[ 'hpw t:.bur (t:.w;4_ft 

wttbbl urhun'l"'-[rllwb 'Jwzurft ht'~"'- tfwuhpft tlfrunnbuw~ 'l"'-bw

'Jnr"'-tlft9 UU1Wf1"Wt) U14.JW[bbf{! £.. Jft .(!.Uibft t:.wzqnt_Jbhfft9 t.w
bhl .Jftp_ftbf!.}t 4burw'lwJnLj umnL'ffti h !;hmwqnurtfn'l l"'-J"'-Ifil

'ltbp/t pwpiipn'-fllnLbbhpft /:,wpwpbpn'-flln'-bf!. /:,wz•Jhdru, iiwfu pw

rlw~ft . "ur~''-'l:ftt l"'-J"'-lPft pwpJ.pn'-fll"'-b f!.b'fn'-bhl ~"L"rfttlburpft 
"'1.. pwclru~ft uur"u:lf't l"'-J"'-Iflft tlftp_ftb 1114.Jwlb6pf!' 'hpw l;bmw
qauulw'h clwtf•bw~t 

LbSUQns~n~ b~ usn~q~QLn~rrn~s~ubr~ 

LUUbUUSn~~sn~lJQ 4nLnr~UbSr~ Ub~ 

1 
IJnl"l'ftJhurpft hr~"'- pruclw~bhpf!. Uf.bur.e !; t4.w'bwl, "'l"'lbl 

flnpwJ ppnr[, l;hmn l"'-J"'-Ifl'bbpnqt !lwfu ~n'ltlft Uf.t'ft'ltlw'il £. bpw 

anw~ft pwclw~l!.' umnLqftl l"'-t)"'-lflnq, ftu~ w2_ ~"'ltlft. UJ.fftqtlwb h. 

pwclw~l!.' t:.hmuulnUJt[n'l [nLJnLJflnqt 'Jopwbft9 f.burn iiw[u pw• 

clw~l! ftr 3
/ 4-ft l_wpnq [flbb£ uurrr'-'lftl L"'-r)"'-lfil'~ w.f ~n'lJft putw 

ri11.J~ft Jhp_' 'iin,LJ'ii tw'frn•J i;bUJwqnmt/.n'l l"'-t)"'-JfJI bp~11L pwclw~

bhp'h !;[ ftphbfl t:.wu.w~ft 2.l't.wbwlt'hhpmf. wJnLp _'huwb9'hhl ~-
JwUfWUlwufuwb pbft Jbt_t 

(:lfLJh(! zwpcfn'l "fiiJnL,;,IU~f!. 'f-...fabh[nq, UUJnLifh [nLJtrL,pnq 

p•uclw~l!. mb'l.w4.nrbl wl'h"Lftuft J,.~wp'fw~'bhp/t t/.rtU, "l'"lbuqft 
J.wfu zwrJw~LUb UWb'fi[UI~ft (bnbftnLu/t) qpnb /:,.atff!.b~bft awfu 
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u..,.;~uu.su.~~ 44 ... r,.. 
!2Lnrmbhlr 06Un-usnj1UQ 

UmpJ!mlJ.npnutfibp U. G.Jn'L~bp. -t/Jnpdw'hnfl'hhl', u"'.frrmwl-

1'"9 lr. l"'-9ftfr, pwtlwftfthp '!.1'"4.' IJL"l'"lf>PL/r uUffrpm•lfr'i.t l"'-
Jn'-lfil' ph'htfr'h, NaOH-/r ftwJ KOH 20 urnftnuwftn9 uUffrpmrp~ 
tfr'h l"'-q"'-!fi/ 1 

Uz}ummmGJ!~ ~Gpwgl!~·-tllnrdw'itnfl{r Jht l9thl 2-3 .r
1 

J!l"l'"lf>frL/r 11"1/rrurwtfrft l""J"'-lfil' tpw 1.rw w1.blw9ftht 1 tl't 20 
mn~rruwilrr9 NaOH-fr, ~wJ KOH-/r u"Lfrrurwlfr';, l"'-J,,_!{J, [ilwrfrw

t:.wpbl £ hnws'hhl F_f'wlfr'h pw'l';,friJnLJ't U.J'hm .. t.hmk uwnhuth~.; 4. 
w4,hlw9f,~l 2 U't ph'hqfr'h . . "''frtJh•iun'hhre ~pwrfwftl[lst urrl[",p,u-: 

~w'hfril t.w~wn~q~ alr.n1.1 .Ptnpntf:.frl/r f.{rJ";,wJfril w'll! w1.htfr lw1. 

l"'-J1mJ t u"lfrpur(r, IJ"'ft ph'ilqfr';,fr Jhp_t l/.1'1 Ufwmf.wnn4, tL ilh['-
1!/rft' uUf.{r('mUIJ/rft ;_/.pur(! "f.IUf,Uf.WftmJ t ~wilwl_ 'f11LJftf!, "['{! 

Uf"'IJwilw'[np'[wtt t o&.wnw9wJ I!L~rnlf>frla'[, fruft 4_hrfril' philqfr

'itfr z'r"'l!• ,,_f,{r 'lh'lilwilwpilfw'l"'-lf, mbu.[!, "l'l! 9"'-19 t urw,fru 
ftwpnurfr'itfr fthpftwlo'-fiJ"'-il(!l ofl uw'itmn lpfrlf! f,,,_lf,Ufhu J";,n,_J' t 
flbrl!fr'St zbpmt.,_J, 

fubnfuj1Shu,., ususnj1VQ b"i ~f'UO'uh usnu,., 
¢ntlJur,.,unj1VQ VbSW1h usnun'-l 

UwpJ!w~npnLtllibp lJ. GJnL,.bp.-ofll"l'"~/rtfr uUf.frpurw
1
pft , tnt..

J,,_lfil• 20 urn~nuwiln9 IU'l.W[il[ilnL, .f!U19W/uUI[il[ilt{w~wft 9/ril~fr 
~wJ' .f!W9w/rtw[il[i14,w~wft Uf.'l_ftd.fr Plnt..ph'lfthr, .p,.pdwiln[Jfthp, 
"tfrUfbu,ilbr, u"lfrruuu/1'"9 k L"'-9~/tt 

Uziuul\nwG~~ ~Gpwgl!~·~4>npdu,ftn[i1fr Jhp_ [ 9'bht "IP'Irlb'i,.,_ 

ilbrfr U"f.frrur'"IP';, . l"'-"'llt..Jfil lr. ftpw t/.r~ wtfhtwsilbl 1-2 ~wfilfrt 
10 urn~nuwftn9 w'lwfl'flnt.., Jfr';,l..f.. ~wbwl.. '1"'-lf,Jr LI'Pt/. ,f,t:,h.,w-

911t..J{!' il-[ill[fr w'l'1b9nt..fiJiwJp f.bnw91.nr.J t l!l"t'"!f.hfr (/nlb~nL
l"'-J h'lwd- Jw'f'i.thqfrn'-J'l! lr. r.rwJ/tile pn.ftnt.J t ilpw urb'll!' 

Yur'"91.11t..J t J',t..lf 'f'lt..Jftfr Jfr iltnr.(il, nril wil4_wft,,_J bil :}lbn~~mp6: 
70 

t;ph f»hnlf.frurfr'kfr 4_ru. ml[hlw9fthl .!fr rfr".el' .pw'bw~riLfiJ.u.tp 

ll'"81Ufu111filfl4..u~wft sfr'b~ ~wJ Uf'lfr';,J. lr. bn.w9ftl.l P.J'Wl/rft P'"'l~ 
""-6/r 1/.pw, ~w'ilw/. '1"'-Jft(! wumfr&.wftwpw[' 1.bru.~wf,'lf,1.,,_J t"t 

,U.1u 'lh"il!"d tp~ntt'ilfr wmn.t I! pn[uwp/rft4_n,_J t 4_/,1'91'"',;. w'l.fr 
Jlllllw'l/r wmnJ1r1{ lr. lf.hntf:./rm/rft/rf/ 'l"!"'f,,,_,f t ulnnw'L-ol''lwft"'~ 

~-f, Jfrw9n'-fiiJnL'h, "l'mls'l .!u.'lftbtfrn'-J{! 'frnfuwr/rft4,ou.! t Uf.'ll!';,-

4trl/. ftwJ 9fr'h~n4_t 

u.rotuu.su.~~ 46-r'l

~Lnrnfuhlt' 4LUuVUu U<nbltS("lQ 

Uwp.euut_n pnuf6bp k GJnt.pbp.--U Ufhftmpnuftn"t, zurwmfr'[~tfrnr

awil,.[ililbrn4., ftwfln 9ilhr ft'~~J "ll"'tbmfth r, i!l "£'" /f>frLfr uLtffrru•m

lfril L"t..qn'-Jfil• ~'!ll'""'P'hfr phftqnlwtfril [ut..ttnt..lfil' uUf.frrur, philtfr'b 
U t_trL('I ._ . 

U2JuwmwG.J! ~ elipwgJ!e· -112./zuumwil.efr r.wJ'wr O'fUIIU'flr['tJbl 

d.l.n.cfr P"l!l' u"lh~mpnuftnUf.l ~burwtnur1.n'l l"'-tttrLJfiJl! ur&'lw4,n• · 

rbt uUf.hftmpnu~n"l/t &.b'l.Pfrs 1 /2 utl' t.hn.uu[nr"'-fill"'';, 4.rw k 

"'-'lfr'l G.wnw'lwlfi'itlsp[r flwftw"twl'f.,fr';,t 
'1-[rml./ 

, ) u"l/t.rurwlfr'b ~nilshilurrfrlt l,,_,;.,,_tfilfr ~lLLif,,f wft u"ih~mf'{!' 

p} fJn'-ll ~wilwl.. tnt..d-nt.Jfil{r ~lwfiJ'wft uUfb~mpf! lr. 

t) '1-b'l/til "lfr'IJ'hilmftbpfr ~lwiiJ'wt u"lb~urrf!' t:.wJhJ'wmhtn4. 

w1il wJpn'l'l tnt..Jnt..J{J/t r..bufl tz_bt , "l' u"ilt~urrft ~"'r"/rr G.wn.u,
fUIJfililhpfr 'ttwftJIU'j, p.utf[rft{! "fiUUI~IUfttrLJ t y.uft.ut "ffr'fJhilur

flbpfrill ltwpmnfrile ~lwilnul t u"lh~urrfr ~wUf.mw-Jw'ilmz'"~"''l"t..lil 
G.wn."''l'"lfl'bhp (!I 

ELnrnfurl,., ~Lm\nrbU8bu8,.,Uu 

Uw111!w1J.npnuffibp lJ. fiJnLph(l•- r/Jnrdw'iltr[ilfthp, ub'lwft/t 

tth~tn('UI~W"il fWUftnhpt zurwur/rl[ Ub'l_J/rl_nt/.1 100 tl't tnUI['Ir'l_trt..

filwJp l!frJfrw~wil t:_wtlw~, .etn~nfPfrtfr u"lftrrlrwJft'h lm.Jn .. z(ilt 
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U.l;luU.8u.-.-tt 57_,...., ·. 

a,nsnu~urabQ~ nrntint'luG O'lf"l Lnuuuent'lv 
... f\UUu0UbluL,U9U-Ulleu~l1n~U9f1 b'-t 

Of'')OSUu~ L,lUu~2n'-t 

UwpJ!wqnpnLdGbp L. GJnLpbp.- tnLt"ii"ii . b"ii, /r"iit nr "iiwJunr'l 
IU 2_/u UIUIUI"iJ.[!trLJ I 

llituwmwlll!'fl ~Gprugl!~·- Uwl!uftJn"iu'" £. ol''l"IUI"ii/r ~"'l~ 
Jft!J UltUUf.IU'f('"UI,} ~[UI"ii/rt(! ( 4) Ul"fUI~JUI futr'ln"UI~ t1 If('(! "'l'lr'fl 
JwumJ nL"ii/r ~nlpw"ii.!au"ii [tuJ"ii Jtuul thrl!/rL J•u[! nburft"iib 

fuuw"ii/r J/rt""- Jftw"iinLJ !; f.wu~n "lwurbr nL"iib!Jn'l k nL'lfr'l tu"ii• 

~~lUi, ~UIUI~ ~('~"iJw~p Jn"tud- UIUfUI~JUI /un'ln"w~/r f./rur ( 5 )1 nrfr 

t.t• :tl, 1l•eu~Jm/•-Ot'l"l"'l.~ u•te"''i"l'"'-JI!: 

w'£!1.[!/r LWt"iinLPJnL"ii[! 2 - S ud t• lo"'l""-~" ..,,r;, Ja~ul!, "1'1! 

J,."iJ,LJ t luw"ii/rt./r Jist, . "-'rtw"iinLJ t ptu('w~ "ltuurlrl'n"- £. 

(1,/J-1,8 ud' urrwJw,Jn" £. 9-4 ud br~-rnL[il,wJp) /rr "-rw 
8-i 

uL"iihuwd- Jw"iir t}UI~nurfr"iibrm/. wllfw'>ntJ.nLJ !; o'lfr 'JnLur.pf! ~Lw

Lfrl}r ~b'l' lJlw"iifrt/r br~wrnLfiJnL"ii[! Jfr"iitk lwJ"ii Jwul! 50-55 uu 
t. fru~ urrwJw,fr61!' 2-2,5 uw"iiutfrJbu•r• "tw"iifrt.fr tJ.brfr"ii Jwul! 

tfrw~tJ.nLJ t nhurfr"iJ/, tfrwtfrnL~ fuuw"iJntJ., nrfr J'frf""- w"iJs"iJnLJ t 
trL'lfr'l w"ii~Jw"ii urw~ d-.. tJ.wd- UIIJfUI~JUI tfrnl!r fun'lntJ.w~• t/,.hrt/r"ii-_, 

/un'lntJ.w~/r O'f"iJnLfilJwJp ( nr/r tJ.rw ~UI "fUIIILUJUI~UI"If(' ub'lJfrt.) 

,/fr,."iinLJ t wu"lftrw•nr'/r r.bur1 IJ[w"iifrt.fr"ii J frw9w6 ( 5) /un'ln• 

tJ.w~/r J1n~u d-w1rfr"ii r.w79tJ.wtJ !; "l"'nLurw~wtJ.nr ub'lJfrl. (6) m';,h• 

!l"'l /urr'lniw~, "l'l! Jftw"iinLJ !; urbrk/r [!"ii'fm"iiwrw"ii/r (7) r,J,,, 

i/Jnra/rg wnwt_ ~lw"ii/rt./r JfttntJ. "iibr66tJ.nd t C02 l"lwrnL• 

'i.w~n'l O'f[!' ?-rw f.wJwjr A!! 5 Jun'lntJ.w~l! Jfrw9tJ.nLJ l- "nJntJ.u~nL 

"l"J"i/r r,J,,, fru~ ~lw"iifrl/r tJ.hrft"ii Jwul! Jfrw"iinLJ t "iiauurrn"iiw· 

~/rr "lwrm"iiau~n'l Jun'lnt/.w~fr r,J,.,, flrnt_Jw"ii ::.wJwr tfhrutJ.nLJ t 
1 

100 dt - "iinrJwtw"iin9 Ba (OHk/r lnL6nLJ{l {tfrw~ uftuurh-
411 

J,LJ), {nLJnLJPfr Jh,_ O'ffr srJw"ii ::.auJwr "lb"'l! t wtJ.htw9"iiht 

Jfr l!w"ii/r ~w{l/rt wJ/r[ ~wJ pnL{i/rt u"lfrr•• w"lw ~tw"ii/rtl! Jft

Uig"iibl wu"i/rrw•nr/r r.bur £. tfrU.~hl M 3 ub'lJfttntJ.• lon'lm/.w~l! M .6 

ubrzJfrtntJ. Jftw9"iib[ [!"ii'fnL"ii/rt/r t./s,, 
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tilnm~mln .Jmm'!.mh'JmpJ'fln "'~~~~ 6f.-,u6 ilp7utJr"'£i"''!.·rulr 

.J£11-ruf"lu] Jii· .J'!.mil' •1'1'!.11"' .JJb ~ il'm'lln il~m'!.mil' n.J'!..JlJ'I)• 

:£11-.u.,-.ul .J~n""'!.""£'!.mpJ1fln-ljp-.ulj7m~ ljl ;:-r 71f'!.Gm1if•m p-.uil' 

'-ln'l-£ -.u1m'!.vm-£ '!.1-.uh'!.m mJ'l. til'nlfUI '11-.ubm~m;-.u'!.mp "''1'1~-.u ~ 

il'm'l'fn ~m'!.mpmp 6LuJpm '6'11' .J~mptriJ iJ~-.u'Lif'z tm~Jmlnlf~'!.m p4JT 

iliJ1-.uh '14"£'1-£ Ju "'17'!.41' •~m'!.mpmp '!.mii''!.Tnr '!.-.u11flrf7U7 .Jil'fmlr 

-mnil'!. ]lf"''llllf"J •ilp-.uBmil'mm !rul'l~m'!.-.uJm'Z "'1 -.u£1£1 '!.m~mJpff' 

lp 8-!1 7'1'!.67 llfp .J~mpmJ """If~ BlJ'!.mJ~ t('llnuJ c-;:) !rub 
-uv ml~mlnm 11f'!.umnJ Jp,..T.p}-.u'Z-.u£"6 "'1 '!.r/nnrljp lnlf'J .Jil'f'mlrurn'!. 

IJJmbmv 7'1'!.6i41J l1fp .Je}T-.uf-.ul "''lnlf~"lu'JT'(l tp7u·'Jo08 7'1'!.6mil' 

4mur mJ!r .Jil'lJ'!.LmJ '141mJl "1 eJ1-.uf-.u1 .J~nm'!.m£'!."'1'J'IIn1Jp-.u.J1m~ 

lp O!l ,J.,,'o f"'Ju£1 lp !/6T 1'1'!.67 Olfp r/~mpmJ '!.m~m41'41J. 

''!.T-.u£'!.m m'!.vnr-£ iJ,-,mJur7.JcJ: 

JJ'I ·~nr'!.mpnrp '!.1m 11f'!.B1fJm-£m-£ ilrru6m!r1 .Jil'fnr!rmn'l. 'I'""" 
•f7u7 1 Jm!rp£ ilil'fm!rmn'!. fm6mlmu"' l1fp nlJ'!..JlJ'Ilr •!ruurmtf: 

-1-.un .Jp-.u.JJurm'!. mlnm "'1 !ruJl fmJu.p} 7m'!.nr!r7 iJil'fm!rurn?,. 

t!ruJmhmv .Jui~nu:J_ 11fJur11jtj ilil'fmpmn'!. "'1 J-.u1 fmJue} lp g 

1'1'!.6m7'1lrm mlnm •1'1'!.-umnJ ,,..] •-.u.p}.p}mnJ"'Gmil' Gu'!.mnu~u111 OT 

lp !l'T 1'1'!.61 l'll' mJ'!. •11f'!.Bifvmn illfml} "''"''I':J"~"'!.T'(l ,i/,-.u6m,-,n 

.JT m.JGJJ'Imn.Jn'!.u~ Jv'!.meJ "'11'!.41' p-.uJ'I'!.'!."'PTmln lJ'!.m'JlJ,.,nmpJ'fl 
'IT-.u'!.11f'!.Bm.J~Ju7ub '!.lm, ile)l-.uf-."1 !ru11f'!.'llmnJ 111m':J-£'!.1J'!.m !ruLuv ,.,., 

.,..J,YJ :uryJurtf'!.-ur1mJu~ .Jp-.uljJmm'!. ljl g11f'!.Bm1'1lrm puJ'I'!.1.Jl}m~ 

•ljl ;:-r "'17'!,41' 11f'!.SmurnJ !ruBuo.Jp '!.mp6m.J~Ju1ub ili/1-.u{nu) 'I'"" 
-')

006-08 1'1'!.6mil'mur mJ!r .Jil'lJ'!.LmJ '!..JimJl "'1 llfp .JTIJblJ,., 1'1'!. 

-Bill lp o;:B.Jl}l-.uf-."1 Ttu!r~J,.\'JutP-·tl.aBmduu tJagmmmnFn 
:Jmpm~ 

'!.mp'tuJu ljp-ru.J1m~ J'7UJ'f'!.l}1-.uf-.u1 JnrJm-b'!.'!.n ljtJ,"~II '!."ulpj-,ul 

-q!rmvm f'IP il-£ut!l'lr niYJ tJmpm':J '!.mf'~11Ju '!.If Jm.,mnm'!.lr l'fp 

.J-ljl t) bp 900'0 IJJur!Jnut/J 'I il~mypm ~ntj •p-tuJmb'lmnJ '!.1f1 iJ'!.m'p 

-~uJu il'!.-.ul£1-.ulm~J'I'!. tjJ'I'!."I Ju7il' •.JJIJ'!.mmJurr/'!. •ljJif'!.urmtj 

-1-.un '/·'f!N ''i•<J:J.. •.J.<p,W 't/•B') .JJ'I'!."I 1Im •IJ'!.-rul.p}-.um'!.'IJ 

•lftJ:'I-b'!..J .J!rt/m~m'lu •il'J,-.ul.fl-.u'!.-.ulmbb Jpml'urm~'!. '!.mleJ-.u~m'!. 
-mif 'JIJ7'JS ",,.,,,],..~ 1 J'"luJl i}'J-,ule]·w.Jlff7U]'Jm ljif fnrfrurn'l. 

t{Lm n#q11npuq 

~ I'!"'!.Bmlmum iJJu} '!.t/mnp . .J~m'!.m# ifi-.11.J1m~ '!.'1 p-..uurm-£ 

!rullm'lml' .Jinm'!.mb'!.mpJifln fmpnnJmf mJ!r '!."'J'f'ru1 r/il'fmlrllln?,. 
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ilnrfrs 'fluurbsilhtt 1-pwilfrs t.'urn 5-6 J..,J UUUl.f! JfrtwiJ.wJpnLJ 

"iwf.htnL9 f.hurn ilulll'i.wJ-,c/! lf.>frtur('hL wJnLr /f>frlurrn'i. {~w"lnLJIII 
[inL'lf.J) L. L'i.wilwl 2,5 urn~nuw'i1n9 wJnilfrw~Jr l"u}nLJ{Jn 1: ('i.w• 
9nLJ(! ~UIUIUir'i.nLJ !; Jfrilt£. .ctnrfr f'U19UIUUI~UJ<j, - n.liw~sfrwil, np{! 

pnpanLJ hi, wpJ-w[Jfr ilfrmrwllln'i.t (nLJ-nLJPe Lflilht 1/>frturrfr 2/3·/r 1.w· 

rfrn'i., pwilfr nr iluur'i.wJ-,pe ~wrn'l t p.wpapwil ... , "-'r' li.Jfrw~fr t.hnws• 

ilhtnL9 f.hurn ilum'i.wJ-,pe L'i.wilwt uUf.frpurnl[, fru~ u"f.frrme t.hn.JJJoilhtnL 

f.wJwr aw'lwre IP"L"'rfr t.hur Jfrwupil tnrwo'itht 50-60°C·m.J 
3 JwJ ur&.n'lnLf.JJwJp.t 9nrwowJ- iluur'i.wr1-,pe 1/>/tturr/t f.hur Jplll• 

ufr'i.t mh'lwtfrn/ubl p.wJw~fr Jhr_ ( npurh'l ~wm•r'i.nLJ !;p J JJJ'l'ith

'lfrnLJp 'i.tumbsnLJf!)• w'i.btwo'itbl 20-40 dt {Jnpwr1- r_nLp &. urfrur· 

l'hl O,i ilnpJwtw'i.t"9 w'lwf.J{J'i.n'i., "l'"ibu pii'Jp~wurnp o'l"'w'lnr· 
.ibl Jbf.JfrL opwiiJe• 

ll'w'lilb'lfrnLJp 'i.tulnhsJwil JwJ,;.ilw~ e'itfiw'i.tnd bil f.buri..Jwl 

n.bw~ofrw'itbre· 

1) MgC204+Na2HPO,+NH40H~Na2C204 i · 

+NH,MgPO,· H20 

2) (NH4)MgP04 +2HCl-+MgCI2+(NH4)H2PO" .. 

Sfr ... rJwil 'i.rw J-w/utt'i.wJ- 0,1 ilnpJwt.Uilns w'lwfiP'i.fr ... Jh'i.t 
Jfr tl't f.wJw"'.UIUiwuJuwilnLJ !; 2 dq MgO-pil ~..,J 1,206 tlq 
Mg-/r'it• 

ll.r'JJ"L'i.t.[!.ilhre t:.wz'i.ht t:.hur&.1wl p.w'i.twal..ntJ' 

a. T · 1,206. too 
H X= 

nputb'l' 

X~e Mg-Jr "lwrnLilw~nL{J[nL1t'i.t !; wilwtfrtlfr h'i.tfJwr~4_wJ 'i.tJnL· 

{Jfr Jhr_ {%•n'i.): ~ 
a-il ur/turrJwil 'i.rw r1-wJuul[ ... r1- 0,_1 <;,,!,[rJwtw'ilno ... ,w{Jfl'i.fr 

,pwiw~'i.t !; llt· n'i. ,/ 

T-il UIJ'J PP'i.fr urfrwrfr nL'l'l"det 
1,206-Jw'l'i.tb'lfrnLJfr Ulf<j, Uq•fr ,pw'i.tw_~{!l nre f.wJUIUf.IUintU•• 

/uw'flmJ !; 0,1 'i.tnpJwlwiln9 w'lwPP'i./t 1 lft·frilt 

100-wr'JJ"L'i.tl!e mn~nu'ithrn'i. wpmwt:.wJurhtnL t.wJwr• 

H·e tmJ-nLJ{J/r J-w'i.wl'i.t t• 
13-l 

u.r;~vu.su.,.~ 7:>-r.,. 

Untuf'll"t Ul"t4f'lng·t'Ut"IUltU\J UuULt"I~C'. 

Uulpl!uu\.nttm.dubp h._ fiJnLpbp.-llfr~rnu~nUf.' wnwr~ ... , ... ~frr 
1, J .. ,J~"'l ... Uf. ... ~frilhp, ~wpn9ilhr, PJ"LJ!.uhr• P"J!.rfr~ a. ... i ... r· 
... , ... ,u ... an'lfr~i.hr, 1/>/tt"'rfr pnuzP· tnr "''r"-il"r ~..,J .p ... 1wfr 

J'nfufrr• (JnpwJ 2._nLr• Lw~JuLufr {JnL'lfJ k ""·~..,p~hr' 
HC!·/r 10 · wn~nuw~n9 l"LJ-nLifJ 

PtCl4-fr. 1 urn~nuw'i.tno l"Lr1-nLJP 
d.

2
S0

4
·/r 1 mn~nuwilno L"LJ-nLI{il 

Na
2
HP0

4
-/t 1 mn~nu._wiln9 L"LJnLJ{il 

(NH
4
hMo0

4
·/r 1 urn~nuwt/til L"L.)nLI£1 

Sr( ~03)2-/r 1 wn~nuw 1fril L"Lt1-ttLifJ 
K

4
Fe (CN}s-/r 1 urn~nuwtfril lnLr1-nLJP 

Na
2
PbCu(N0

2
}s-/r 1 um~nuwlfril l"LJ-nLI£1 

:\HPH 
O.illJ\DU\Ulfil!\t efipmgpe.-f:ttLJufr op'fwililbrf! utfr'fb[ttLJ Jnfu· 

1
rws'i.ht, wUf.w Jn/urfr.'l Uf.wurpwumbt 2 wbuw~ l"LJnLJfJ' 'Lr ... Jfr'i.t 

/, 10 urn~nuw'i.tno w'lwfii[J'i.wlfr'i.tt 1/J,ww'l'i.tbre r. ... l,'i.wpbp'i.nuf 

/,'f. ... 'lwfi1[J4.wlfr'i. L"LJnLifJnLJ, fru~ tfburwt"P'l'i.bre' trwJfr'i. l"L· 

,,,L,pnLJt Pnznr nbw~ofrw'i.bre ~IJJUIWr'L wnwr~wlw~/tr. ,.Uf.IM• 

IJIIL "''~I U."f.w~~W p•rw~ an,n'i. Ulll.utp~JJJ~UI~frr IJJUf.W~IIL 4.r1Jl 
rf/• mb'lnLJ ~w(Jho'i.ht . pnpAwr~'i"'l t.b'lnL~~ Jfr ~wfJfrl• Jfr nLrfrl 
,,,,.

1
,,LJ' r. ... Jw"f.wurwufuw'i.t · n.bw~ur/rt[f! L. "'l'f 2 ~wPfrt'i.tbpf! 

""1''1<;.wat.. Jfrwo'i.bt• U."iw~fr'i. (ilh(Jk tnrwo'itbt uUf.frrurwll'"9fr 
rJtrw I< nbu•~s/twJfr r.hm£.w'i..[!.n4_ wnw'Lw9w6 'i.lnL(Jhrfr ptnLrb'l-

•,,J,rf! · 'lfr"'bl Jfr~rnu~nUf,nt/.• 

'lwtfrnLJfr 
.,,,~nuw'i.ns 

m) lt\Lll>fito\TI' l,UBS't.U~bPOI•lfl! 

t;,.lmilwphpJw'it n.bw~urfr~J.'i. t" .,,wmfr'ilfr 

[IIL,j-IILJfJf!' 

2KCl + PtCl,-+ K2PtCl6 

".[!.l"l'fr'li' 

li\5 



l.+• 18, -lllnl' "il""n/r"J"""u 
+"'tftn,_J/r pJn'-l'luz't.ltl't! 

JJ.Iurnll+n"f.J. "'"'+' t,wtgf.n'-JI! t.wlur'i,wpbrhtm· r..w. 
,f..,r wV•rwrlbzm t tflrrgiibl H2SO -~ 

.1 .,,~,uw'bng l"'-.t"'-lfJ £. .1/rrl! ';,-1•,} aA~.1 JL ch • 
,/ 'j, "l l;"l "l t•IMfiU { IU'l_LU{il(!{tJ-

l;.'!~, l"'-
1

"'-lfil/r ~wfJfrL/r t.hur, nhwb/rw'b ~(!'b(lwitw f..hur£./wl 

CaCia+ H~04-.CaS04 + -
t 2HCl. 

fl.bw~gfrwJfr r..&urltw'b.f!"</. 
wLtwurt/_,LJ bL '1/r"i.u/r w• 

ub'lL!"d£. l'l"'-rb'l'bbr£!.! 

q) trll.Cf.'t.bR"O"If" 
l.IL8S'l.U.f\br n "trl! 

. Mg-fr r,..,lur'b111pbp.!w'b 
t.~Jwr l/rnrawr~1.n'l . un-

,}"'-lflf! 'il-/r- tbf.n~wg'bbl J /r ~&U· 
filh wJn'bf.w~n~f, w Uf_W Jflw9"hbt 
'ilwurr/rnt.J flfJnL ,,ufwurfr f,Jr,, 

llhwb/rw'b ~f!'bfJwflw t.b,£1wl J.l.mf. 

MgCl2+ NH, + Na2 HP0
4 

--NH4MgP04+2NaCl. 
,'h,ulf>nrw-wJ,'j,/rw~wJfr'b Jw'l

'bb'l/~mJf. w'lfl Pl"'-rlr'li.hr'b m'itb'b 

-.[!W,~~"'_'_~'!"u/r'bhr/r• J!Wnw'b~l"'-'b/r'ith
rfr £ wuw'llrrf. d.b.lrrt 

f;r~w(Je ~wrhtlr t r.wlur'bu.~pbrbt +,rawimfllr Jb'l' '1-pw l>w

.lwr !f>irturrwurflg J/r .[!/rl l9'j,J,l 4rnraw'bn(i/r Jb'l, •u{h[wg'bltl 

'''"'"';, wrlw'b ""lfr tn~.tm.,p, l"~6nLlfln~.t "r~>Mfl L/rflhtnL ,_,..,__ 
.rm J ~uurwgt[/r ~-Uf"'-1"' 'l"'-'bwt{nr"'-"' fJ.h•b/rw'b ~f!.'bflw'but· 
t;/zm/LJUif GklfiJ' 

4feCI 3 t 3K4fe(CN)6 -+ Fe4[Fe(CN)613 +I 2KC1 

h) ~t..nrl> z.u.ss'l.U.t'brn-..u-1! 

'fl L"r/r'l'bhp/r l>wtur'bwpbpJ w'b nhw~mfrt['b t ~6Jpwfi{tlt{ w ~/rfr 
"""l""'-" I!· 'bnt.l'b a£.," r..hurw'lnurt[tt'l l"'-1"'-lfll! Uf_hur.[! t J/rwg'bht 
Te;304·/r >.IJur' 

2KCl t Tl2S04 --+ 2TIC1 + K2S04 

'llt"rw~w'b ur"'t/rmJ I! 'buurm,/ 
( fuwtw'il.!w'b, UrtLuhpw'i.Jw'b 

Pl"'-rb'l'bbp/r a£.""-' 
-fltnrfr'l'bhr/r l>wlur'b,uphpJw'b 

C.wJwr ~~~~r'tlr t o'lurw'l"rtthl itwlt 

wr6wfl 'b/rurrw"1l!. (AgN03-e)' 
·~rw l>wJwr !f>/rturrw"'/19 J/r J!irt 

19'bbt l[rnraw'bnfl/r J4r. It 'brw .J.rw 

wt/_ht"'B'i.hl AgNOs, J!l"ffr'l'bhrir 
'ilbr~wln'-Pl':'-',/P wnwtw'b,t.J t 
""ffrurw~ 'buur<[CJI<t,J;!t 

l-+• :U. 'lltnl'wtw't. "'*1/tnLJfr 

pJn'-p luz't.bl'l! .!Hrnu~n"ll> 

"""+' 

(}'t),LJpe r..w,utLwpbr'L"L t.wJ;ur Ofln111'fnrtt4.,'-" t umpn'b

.'1/"'~"fr 'bfrurrwmfl 1 urn~"u•'im9 lnL<tn&.Jfif!' t"..,mr/rnulfr unLt/f>w

"''' , uurrn'b9fr"'-"fr 'bfrurrwutfr l[rnfu'hhr'l"r~m .p,nt.'hfrg 'l"lw'bnt.J 
lt'it uuirn'hg/rnt.Jfl unLt!f>wurfr ,f -'br ~L"r PI"Lrll'l'bbr' fJ.h;u*sflw'il 
(''h[iw'bm,/ t {!uur f..burbl"'l f..w4_uluwr"'-filw'il. 

Na 2S04+Sr(N03 ) 2-SrS04 +2NaN03 

137 
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rw"i./,LfiJ<;, tt Uu.~wl<;, lrnLJ lll"k[,Ldlltfl Lfl';,lrt""- pnLJulrrfl t•'l."frs 
6tJru\ dwl/w';,w~ w';,Jflt.w~w';,~rU 1.~ Olf.urwf"rt!-t[nLJt :blrpJirtur• 

"iilrp[r "''1.'1/;!/nLPJwJp oulw"k '-fl'fi'"Llr'lfl lr';,flwrHhl""-• .J.Irr t 
w.f+uJ [nL.fb[p U16-fuwt.rbrf.• "f"fj,.[! £. OlfllrWifnrtf.J.nLJ kfl' f'IJL/• . 

ubt'ft ~n'I.J/fgt Oulw';, f.wlur';,~pbrnLJ b';, 1"'1/1 n.bwbf.wl'"" f:Jpp 

1"'1-l! "''f""l'P!14.nLJ t oulwlf. J wu';,flfillrrf. J w~br/,ufl';,, uurwg4.mJ 
f- ~""'f."LJut fnL'fi,.J.trrnLJt Ou[w/f. .ew'ftw~w~w"k npnznLJf!. f.f.J'i,f!• 
4.w6- t .efiJf.w~w';, nbw~gf.•';,brfl rJt'un 

u.r.~wu.au.•t.oft "16-rtt-

OUlUSf'l l.USSvUPbrnf'IUQ 

llw.pJ!IUqnpm.uGbp 1... fiJnt.ftbp.-'Iwt'urnf.f.L/1 "i"'L"'r';,br, 'frnr· 
dw';,n[d';,llt', .elrt'/rb [ilw';,qf.fj., fl.flturrfl [dnuz[J, H

2
S0

4 
( fuf.ut )• 

J-LrrL6-4.w.f KJ·/f Jlrp_, tl/,~urrw~w';, U/Lf.urw, pwJ-wfillrr' 

U'bftnq~ u'Iq_pnt.OJ!]!· ···- Oulw<;, r.f.'lf"Lf.'l.n4. 4.1rr t wtf4.nLJ 

lfli"L~n'lwlfl lt. Jwlur"'l"'l"' '1-lJ"L~"'l"''it I!<;,'I"L"iiw~ t [nt.tfnLJfJ/r 
Jb1_ [nLJuf. pl~.bn.wgJw';, f.wrfin~.p/nL'i.(! "lururblnL '"1..' nLuur/r ' 

w1'it ~nt..J.n~.J t ';,wt.. 'lb.euurrn'lw' t/.br2./r"ku uurw94."'J !; f.bmlt.l"'l 
~br"l' 

(C6H100 5)n+nHp- nC6H12
0

6 

ll(}umunuUJ!~ eGpmg.J!e· -- -Oulw uurw';,w[nL f.wJ'ut' ~wrurn
f>f.tf. "/.WL"'r';,lrl'l!. Jw.prlrl, .elrpb[l UIU/Ul .[!br4.-tfi!/t "-r"' w4.b

lwe';,lrl .[!/rt. l"'r "- "'f"rlrl' U.l<;,tnf.burb. -1'1 P"l"rl! .[!wJbl P-"k
'1./lf/.n.J., [g'i.lrl pwJ-w~/r Jbl., Juum'itbl w"lw~JW d"'l.fl~m/ k fin'l.
'flb[ "l' ';,uurflt U.Jpn'l'l OU[Ul'it p.wJ-w~fl f.wurw~fl'it. ';,uurbl"L!J f.b

urn 'l'"iznLfilwJp !."'t'l!. £1-'frbl, 'itnt'f.S t."'r w4.kLwg"kbl, fuwn.
i,bl, •{'"/.lruq/J "kuurf., "t'/19 f.burn f."Lff! p.,'fr£l /,_ IUIUU/hu Jf. 

.ew';,f. _-;,fwJ Ou[w"k L4.w'ilwlm9 f.bum <;,,ur4.w6-.[!f!. urlr'lw'frnfubt 

fl>fiLurrfl P'I.Pfl 4.r-· "'"'rw6-bl P"'fiU~ zbrurn4. J.. pn'J.'ilb[> "r 
["{'"'<;,,, Ou[wlfr 'fr"zf."k uurw';,wf"L!I f.lrurn .u<;,r.ruulbzur f- dw· 
'imp,.<;,wl ';,pw J/r .ew';,fl f.wur~nL{i I"Li,i,brfl f.bur. 

1. UnurwtJ.,rw"lbu 1 qp oul"' l9fj,bl 'frnrdw';,n(ifl Jb1.. , w4.1r

l"'9'hlrl 10 Ul f"Lf'J pw'frwf.wf'bf IJ. pn'J.';,b[, nr ';,u.,f.t llm 9"1..J9 
!: "'wlf.u, nr uulw';, P.l'"'J l/t l"L6-4.n1.J't 
140 

2. flwJ,.~fl Jbp lf1'ir6r 50 .· t!t 'l"LP k ur.-u.e,.g"k/,l J/»ilt"'- lm

Jw'it a~uurf.G.w'itf!' U.,"'."' ilrw 4.rw w4_{ll;,9r;,bl 1 ,W oulw { "ff!.. 
';,wfuorn,e fl"'f} Ul<j,bl 10 ift UUIIt.(! ·ufl Jb'l)' /uwn.';,bl atr'l.n-4. /,_ ' 

bn.w!J'iibt wJ'ii.[!w'it, Jfl'ittk "r u;,ws4./l pwt/rw'itsM f.b'J.nL~t ~l!.u* · 

"'"'91./r . 'J"'ii'l"'l• nr/1 •[pw wt(bLws'itbl Jf. _,,'iJf. ~wfclf.l KJ-/1 
Jb2. l"LJ4.wJ J~/t l"L,}IJLJfi• . oulw';, ~~"'"/"'"' Sw1JW9<;,blflu ~w
"lnLJII'I 'f"LJ'itf!. ~w'itf.buuu';,w 1 

(J.l';lu u.su. .... ~ 77-t"'t-

-cueurvbrr LUSSuUPbrnf'lUC! 

Uwp~wtl_ripnt.U6bp 1... Gpnp-bp. -- 11zbn.,e' ~zn.w.ewr'r""-• zurw· 
.n/t1.' 'frnraw'iJn[Ji,brnt(, ,elzrlrt. f, w'frub, u"/.flfUI<Uif"9 /,_ l"LfJ~fr, 

pwJ-w~'iibr, aw'l:wr, qwqwrfl k f.wll';,'lb'lfl wrJulln';,br, ~Ulrutn• 

fPI'llr "'."'lwl''iibr, [iw'iulflfP• o"l'"• · f/>btfr'it'lf. l"LJnLtP• NaOH·/f 
LO urn~nuw';,ns· CuSQ4., pnLJL k a-<;,Ul!ptnnlf. 10 mn~nuw';,n9 

1,LJnt1p'iibr' 

U.2}uwtnwG~l~ ellpmg.J:!e·-~"'J!"'r<;,br/f ""'l"''itwpbrJwil zwtn 
,/.,,~g/rw'itbrl!. f.pJ'i,t(wd b'i.r 2."'./!"'r<;,brfr w9.wur ~"'fl'"';,fll fue.J'· 

1aliJ•Ir 4_brw~w<;,'lr;,"'l f.wur~nL{tltw'it J/.rw• '1-w.qwrfl ~wJ G..-~<;,'1£'1./f 
"'rJ-url!. Jwl!rbL, ,ebrbl, . l!l<;,bl ~"LP"'Ifl ,fbf., w4.blw9<;,bl J'fl 

''f'"Z _,,<;,w~f. l"Lf k bn.ms';,bt Jfl .[!w'ilf. f""lb, w"lw pn'l';,bl, 

"/! uwn.t.fr k lf>'fllurrbl' :hf.LurrwurnLJ b'J.wd zw.[!wr'ilhrf! t.wlur'ilw

lrl',fbl 'itbt'JJ"'-flzlwl b'lw';,ur~'i..br""- ' 

1. <t-l80tol!09,U.61> .I.U.SS't.U.f\bf'nf\U'C 

w) Spm!hp)l bqwllm~e·- tPnrl.-'iln(if. Jbl [g'itbl 1-2 t!t 
'l"''lwrfl wpJwur/rg uurwg4.•uJ- fbfiLurrwur k wt(blws';,bl t.wt("'uwr 

.J•w'itw~{r NaOH r~ CuS04·/r ';,nup l"LJnLJ{ill UurwuJ/.nul t br~· 
),u"I"LJ'j, 'fnL'itUI4.nrnLJI {nLbiiL/Pl!. bn.wg';,/,l Jfl ./!iu';,fr f"uf/111 

c,./J"L~nqw';,, z'itnrf.Jt4. f.r IMl'Jbf./J'JUIJ{t';, fuJpf., fulal ,"t/. IIJ'J.<;,af. oo~• 

"P'Ifr Pfi4.wJfl';,l!., O.[!u/J'Jw';,,._J t" J{l';,t_J.. 'll"L~n';,w[i1pt(/J1 f.u~ "lf!.

'll''bafl O.[!U/I'lf! .JbrUI~ut'fl'f,i,l[nLJ t ~'lfl';,a UnLpoj!.uf.'lfl• "rl!. Wlif_WUr• 

4.mJ t Ul'J.J"Luw';,Jw';, ~~pilf.r 'i.ruurt(w6.ef. Un.Jt 
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1.JtupfrJhurpfr fun'lm{tu~{! "'l"'lbl f.Jnpwtt p_pm{l.. t.burw'lnur1_n'l lnL

.J.nLJ[/n1_, fru~ tu2_/utuurtu'il,e/r 1_bpp_oul (/nptutt t.l'"1. L1.w'iltut h. 

p•J pw~n1_ l_nptuy'ilhl' '-

b'i.bquutueurf"l sn~nuubrf"l LUti'-lnt"\VubrQ ~U4ut'}b'i.f"l 
raus 4tiflr LUVbvusnr.raauvP 

f>ilt"lhu wuwlfr'b,e, u.ufu.ur/rJ'hurrfr utu'b'l'l,..ltfr ( z.~wlwlfr} JnL-

piu,etuflllnLf 'lfrttl! r. ... J ... ..,_ ... ., ... ufuw'ilnLJ' I; 1%. ztu,ewrfr'il• UtuitwJ'il 

,... l.j.zm J; Jfr ... J'il ... 1il d-wJ.u'iJ ... ~. hrp 1_hro1. ... tt ~z.n. ... J.uuf!, 

21U,H1Uf(! '1"'-f" phrhL"'-9 IUII.Uif_• urb'lturJnrnLJ h'il 100,7 5 Ut UJIU

P"'l"Lp, ... i~ ~"IP ... Jir Jbl' Tofl'lrlr t:. ... J ... a ... 1il 1_hrs1. ... tt 1; 201,5 JL 
mtuf"'l"L[/Jtu'b ~"lP,.., nLrbJ"b b'lb'lbtuz.tu,eturfr lnu!nLJ(/(! Ulntuy-

1_mJ I; tu1_blfr fi"'-Jl' U.l'l Uf_tuurl.tunmJ Jbr LnLJ.n'-Jflfr pllhn,..oJw'b 

cfwJ' tubtu~ z_w,ewrJr ,eutb&Uf[{! wbt.r.ud-hz.ur J; p.uqJ' IUUf_&Uur~bl br

'l,nLun1_' z.,...e,;.r/r fru~tu~tub $-,..'iJ,..Itf! {rlw9 l. ... lt'ii'Jh'lfr Jbl 'lurbbL"'

t,,..J,..rt U.n 'ilnLt'ilfr'iJ tl,..fi.L/r 1; r..uu'ilbl, bfilb o'lurw'l"f.;b'il,e "i 
pb 200, ... ll 400 uu hr~ ... f"'-{J1 ... r, Uf."ll.urfrJ'hurr/' fun'ln1..ultt 

b'lb'l'btuz.tu,etur/r Uf_tupnLb.ultnL[/JnL'b[! r. ... um 'iJ l.wiL'il'lb'lfr Jbl, btu

I,..J- Jz_,..~J,..'iJ r."'L,..Jfr'b, ~l/rJ'wltu~.u'il 1... "''lrnurbfr,'b/r~tu~,..'iJ~,..Il 
Uf....,!J',..'b'ilbrfr'il, /rbl_Uf.b" 'bwl... '1.1,,.. urhutultfr'b, urtuur.u'b1_nLJ. I; 

16-22% -/r u.ut:.J,..'iJ'ilbrn'-J' 

Uillll~mwli~ UJ.nuwppuhmp~ fibm. -- brp l"'P"I',.."'"ffr ... tn'-J 

"IU J'frtuJ'b Uf."lJIUffrJ'hurr (pl...hn.rul_tup) wzfutuurwb,e/r t/brf! 

p1_ .... ,; P"L"f ..,_,..,J,..'IIilbrf! J''iJ,._J' b'il 'iJ,._1iJl!' ~"'19 ,e.u'ilfr "f 

Uf_nLJ&U['frJ'hurr/r IIIU'iJ'f'fiUitf! WJl urfrUf.fr J;, IUUf_&U t:..uz1_11LJ'ilbp/r cf.u

.fw'iJ.ult o'fur1_nLJ' b'iJ flbp,ent.frZI,..l ptu'iltud.L.fry. 

X 
a-2-0,75-0 , 9925-lOO 

26 

npurh'l' 

154 

X- nlrnbblfr zw,ewp/r_ ur"~nu'il /;1 

8-'"l.nl/wrfrJburpfr uUI'iJ'f'lwltfr fJnLJS ur1_wJ- t.UJz./r1_[!t 

2---:-nL'f'ZJ'.u'iJ 'fnrd-w~frfJ• tnLJ-nLtfilfr J-UJ1_wlfr t.wJ'wr, nrn1.-

t.burJ... l.wit'il'lb'LP ~zn.wJ "'"{! 'lfr'lbuurfr•tfr9 t.burn t.wus1_UJJ

J; 200 Ul-/r• fruit "'"'j,'l'l"'itf! bt'ilnLJ I; 100 1ft "fU1fnL'iJIII

~nL{JJnL'ilfr9t 

0, 7 5 ~ fJ"LJ!J t" UJLU[/ru fp1UJ 2_1U,OIU['f! l'nJ.nLJ{rlfr 100 UL -fr 
J'bt_, "l'l! t. ... J,....,_,..ur,..ufutu'ilnLJ t Uf."LJwrfrJburrfr 1°-fr'il: 

0,9925 -nL'l'l"'-J, l.w~'il'llz'lfr ~z.n,..Jwufr N'l"'Uf.wurhrfr [lw-. . 

,,,..'iJ[Iw'iiJnL{il/r t:.wJ.ur ( b[lb 'ilru t:..uus1_ ... tt t nl_ [ilb 201,/i, 
mu 200 1ft tt.u1_.uLfr )1 

100-wbtuffr'lfr &Uf'f["L'b,e'il!.rl! urn~nu'ilbl'""- .urmwt..m[urhl"'
• t. ... J ... r, 

26 .u'il.ulfr'lfr t.wJwr 1_hr!J1.wd l..u~'il'lb'lfr ~zn.uJ.uuf!l 

o/..brnt:.frzJwL p.u'b ... d.J. n1_ 't"ur.u'il,u'b,e' 

x=a ·5,726 

l,.uz1_nLJ"bhrfr d-uulw'b.u~ ..,_bm,e t 'il~wurfr nL'ilh'ilwl, "I' Uf."

l.!wrfrJ'hmrfr u.u'b'l'l ... ~l! ptud-tu'il1_mtt I; .'160°-/'• fru~ ,..Jb'iJ Jl.~ 
tuuurfrl.tub'b IILbfr 4 ptucf.u~lntJ' 1 n(rnby/r,'J [nLfiU,OIU'iJtJIILf(! t:.1uJ' IU
"fiUUJIUU /IItu'bnLJ' t o..,2J 0 •frt 

tn'ilfrn<u/r O'fbnL{rlt.uJp t:.'bturtu•Jnt• t" t:.utzt/hl nt_ •f/•.ut'b tuuur/r· 

(,,..'iJ'iJf,r/r ""'fi"Lfbf"f'l,..~,..'iJ, ... ILL.. r. ... 'l,..l'bf"f·i-w~ru'il J,..,bt'f!' 

D.i"'tuU.8U.~·"~' St-r•t-

Pnr.aubrr Lan_r.rar Ub~ nba,ru4snvbsrr oqunr.raauvP 
2nr uanr.rabrr ~urnr.uU4nr.raauu nrntnt-tVQ 

Uwp~wqnJtnLUiihp L_ li.Jmpbp. - 1/·hlpptul/urnJburp, t.burmq"

ur.u~.ub op~b~ur ('iJ".ul.ud bU(IUUIUI~/r'il) l..uf,brlb'lfr .urJ' IUUJIUUf_UIIfL'l• 

'I,£1,, u.tJL "l"'"''l'illir ,el.rl•t• .u'ilnp'ilbr, [rl.u'il'l/rfP• 'l"''bUIIt• i'"'
./,u~'bhr, UIUf_UIItJUI 4in'lbr J. Uf_/rUf_htnl 

tfbpn 'lP ul1q1w L G ~~. ·· ("'-tufr l..un.u'twtfrll! Jb~ •lfr2..u1.mlf/r!1 

,{l'"u/r'b w'by'ilbl/ru t[rnfunLJ I; /tr "'-'l'L"L{JJ'n'ilf!' pblt•/n<J J;, 1... 

/,jtJft flbffJ'&Ub w'iJit/nL'fl(! t,UJ1_lUuU1f t 90°-p 1 UIUf_UI f.UJI!UI'fW/[rf(! 

umt:.,._J /, lUbybnLJ' t hr~"'- Jfr2.w1.wtr/r pwd-wtJw'b r.Uip{iln'-flln'--

1,,/, "iiwn'u'twlfilfr .ublt•lwb ,'iJ-~Iw'il t,[,ur.u'tUJ Jbtt.usJu.,'iJ r/,.,JlU

Lwlt 'ilm prurlw'iJJw'iJ ""'rfiln'-[tiJ"L'b/ry b'bfil.ur~•Jn._J t Lr/r1. tbp$-fr'b 

"'""'lf"''IUJ['d.J'wb 1... um~wuwpw~ lfr bl'ilnLJ w1'il Jfrlw1.wJrfr9• "'-f 
'""'l'u")'J'uJ t" I • 

IJ.'bftJ'UJb 1... pbltrfwb IJ.Jb~l"'-'b'ilbrfr u/r'ilnLu'bbrfr C.IJ.JpUJpbf"'-flJnLt'iJ 

f1,'JIIL'iJ1_1uJ I; UJ'iJ1_w'iJbl ph~U\U{l qi1Jl~\UI}Il9• o'lfr t.UJJ'Ulf UIJ";. e'fi
""''IIILJ /.'iJ t.w1_UI11U1f J'bltfrt f!b~tJ'wb 'fnrJ.wit/rfJ{! ltwfutJwJ I; {!'iJ~

'""f l"' !"fr ...,L/r$-lr br~Uif"'-P 1"'-'il/ry. J/rp_UJ1_.ulrfr lbrJ.unm/rf.UJ'b/rg 
., r ·e' 
; •) d 
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Opn2nt.tfe w'llt lDL~DLJPD'-U. ~- a,, Jbfiln'fl! ~frrwn.btfr t 
ubtb~s/rn~ ~UfiUUIIU~"iJbrfr 'IU"Uif' nJ_ JfriUJ"iJ JfriU~JUI"iJ UfU1l1Uf'ft/,r 
f!LurrblnL, IUJlk ouliUifr Jf11u"bJwit .p,.'IJw~ UfiUpnL'itUI~J,l'IL urbuw

~burfrs b._ f.'ilwruufnrnL[l JnL~ t UIIUlfru nrnzbl "iJnLJ"iJ"fru~ IUILIU'j,d.fr"iJ 

UfiUl1Uf"iJ/,rfr Jbt_ /,'I_UIJ. OUlUIJfr .[!IUI"iJUI~(!l 

'Lit· 26. OulwJf.t "l"'l'"L1uu~nL

{J 1"''!, nprr2rrLJ(!_ ~wp~nnfl>/r1/r 

"lwlwrtbr~ Jbf, "l"'L"'l''bl.rft 
ft.:.n.nLJe_ !_prr._J: 

flrnz.JUI'il r..UIJUir ..,_-LnriUuurhl 

NaCI-fr nrnz.w~fr urbuw~wrwr ~tn.fr 
(1,0718-1,1274} 24 [nLJnLJ[il'iibr' 

~mzfrs ~UI.j!('IUJ., Ltfwsw6 ~wpurnc 

lfh/r t"r UfWL..,r'ilbra f!"b~'lJbl 
Wl'J. lnL6nLt{J'ilbrfrs Jfrp_fr~ ~n~

sb'il~..nrUiofrw nL"iJ/,fJn'/_/t Jbt_t f/Jw

LUif''j,/,rft Jft Jauuf! ~unu1.'i/t ..,-;,,.. 

(J/r t.wurru~f!• ,/ J"Lu ,/ ruuf! 'f"Lru 

~'lw r.b'l_nL~/r Jw~brb"l!' fruit "l'"l. 
utwlwr'ilbr ~J"bw~ ~wJu4_wJ. 1./t· 
-bw~nLUl f/Jwrlf. t"t nr Uw~brbunLJ 

'lur'Utfn'l UfWLwr"bbpf! ~nL'Ub'Uw'U 

T"-Fr• Jtu~ UIILif_t/UI~'Ubrl! .thJ. urb

uw~wpwp ~z/tn.t l,wfutfUIJ. .J.fr-bw
qnLJ 'lur'Utfn'l Ufllllwr"hbrft urb

uw~wrwr ~zfrn.l! r.uuf.uuwr ~lft'Ufr 
l"LJ.m1flfr urbuiU~wrwr ~znfr'itz 
U w~brhunLJ 'lur'U.J.n'l "'twlwr"bbpf! 

C.w'ilbl l,.. J.nLJfilfrs• LtfUI"bUil Jw,pnLp Pl'"t/• tnrws'izbl £. unLif.bl +n,ep 
~n'ilsb"burpUifJ{Iw nL'ilb!J"'ll"L6nLJP/t Jbt_• w'Unfilfr r.Uiuuu~nLJ b'lwJ.

'i,/,1'1! 'imLI'i, d.£.rr.[ "~'"'.e t UIJL'I.bl PUI('a{' ~n"bsb~urriUsfrw nL'ilb-

9"'1 tm6n~.-lfl'itbp/t Jbt_z IJ.I'f d.bntf npnzbtn4_ UfWLwr'ilbrft mbuw

~W('UI{' ~2_/tn.{!, uuumuw~/t o'l'UnLfllw/p. ~UI('/,lfr f" npnl_/,l Oulw/fr 

Ofo-l! UfWLWf''ilb[r/t Jblt NaCl·/t tnL6nLtfl'ilbp/r "lwmpwumJw~ r.w• 
uwp w"br.pw<lbzur t- "b~wmfr nL'Uh"bwl, np 'ilpw 20°C 8 mn~nuw'im9 

lnLJ.n•J/lf! n~..'Ufr 1,05589 mhu. ~zfrn. 1 10 urn~nu1U'iln91!.' 1,10086, 

26 urn~nuw'i,nsl!' 1,11621, 18 mn~nuiU'iznsl!' 1,13190, 20 urn~n

uw'ilnsl!' 1,144779, 22 mn~nuw'imsl!' 1,16395' 24 urn~nuw~n91!.' 
1,18040, 26 utn~nuiUfmsl!' 1,19711 £. wu~' 

U.I~J!~'iln.J1 "f'.j!IU'j, t.brJ-uurfr-bw'il/t pmfrnfuJUIJp. pnfuCJ.nLJ t 
160 

.,,.,/J. mbuw~wpwp ~z/rn{!, nLUmfr "lbm.p f" w1'il umnL~l Ulbpn
,f/,mpntft 

Sbuw~wpwr ~zfrn.'ilhpfr Jfrr./t~ UlpJh.pbhpf! 'lur'i,l.l UlhpnJhur• 

I""' umnL'lhlftu' u/t ~wJ N a Cl-fr wtf.l.lw s" wJ pi 

U.lHuU.SU."'b-lt S3-r'i' 

OULUS"' nrntin"'UQ l.US~4ULtnr bL! Qu'tb'lbu 
4nNsn"'rUubrl'l utrubrl'l Ub~ 

Uwpwnl\npnuflibp lL liJnt.pbl•·- t,w!/wr..UimM'ilt.r ~wJ wu 

,f,,,JLp, umpb.w'lw9 ~UIJ ,,r;,,f, 100 tft-n9 ~n'ilwJ.It. ~"lflU1 1 1 

,,,/lnuiU'Un!J W'l_w[il(1m, tl'wJfr'il pw'l'i,/t.j!• 10 tnn~nutu'itn!/ lf.nu

•'/"'rw•fnlfl.f'UIUIUfiJ[ilnL, filnptuJ. f."Lf'' fl.frtmf'fr {ifnL'lf1• J.w'I:Uif'' 
m'im[l'il/rp U UIUfLU~JUI an'l_bpt 

U2Juwmm6~p elipwgJ!e·-{wzl Jw"brwspmJ. ubpJhpfts 5 qp 
J!lit/,l 100 tl't UfiU('tr'lnLfli"'Jp ~"lPtutfr Jht_, ut.J./,rlutf/'ilht 25 tfq 
I urnltnuw'Utrs W'l_w[il[ilnL, lwtf fuwn.'illrlt U.l'ilnLf.hurJ.. UI.J./,lw:J~hl 

'.!J J1 'ilnLJ~ [nLJ.nLJfiJ/ts ( npntf. £tJ.w'iznLJ J,'j, ~n[flWI/r 'il/ipu/t UfUILn/rpf!.) 

,, UIJ'f ahn.J. 'fithl hnUI!J"'l f.{'Wtfr'il PUI'l'ilfr.J!.fr 4.rw 15 l'"ut'" 3-5 

I"'U(h'il JJ,~ w'it9:wJ ~"lPwlfr ''lw{'nL'ilw~nL[iiJn'-ftl! lwzl fuwn.'ilbtt 
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I; Jwu'bfr~'ilbrfr Lfrs.e.n</. !.. Jw~"'l''l"'-J urb'lfr tfr ,,_'i,b'bnLJt 

Uzjuwmmfi.I!P -elipwg_J!I~·-5 fnl'Aw'bn(J'bhrfr Jb2_ Lsflbl ~:;.:P
Itw'b lft ""lfr.nw~n'-ofr l"'-J"'-Jfl' U.nw!fr'i.t fnraw'bnfll!. uttu.[!.wfl'bbt, 

~uurtus</_fr u"lfrurw~"'-flfr 'i.t~~n1_wJ I!' Grltr"l''l fnl'Aw'bnpft'b wtJ.b

LtufJ'bht'IJt ~wPfrt1 urn~nutu'bns l!wgtu/ttt.~~(l(lnL !.. urw.p.ws'bht· tu'bw 

Jfr'lw"fbu l{'/tt./. bum1_tuJJ! ~'l"Jw'bw• 1-rw Ufwuduun'b t.UJU t• "{' 
u..,puru'~"'-fll! 'l"''bt[nd t ft'ln!ah~url'M ~burnd ( t.UJuftu.e.u' w 1'butfrw · 

u{r pHw/7 'lb"l.f!."d, brp ""l.frur~.~~~n'-9/r ~nunfr'J Jwu'bM<uhrf! 't"rs

'bn,_J bu frrb'bs l;£h~urr•~w'b tfts#hre !.. L"'-J"'-Jfilnd 'ltun'bnLJ' b'b 

wJfbtft .f!.frl ~wln'-'b}t U"lfrmw~n'-s'bhrfr JbJ Jwu{r r:.wJtur frqn- ' 

!;[b~"'l'fr~ ~burl! J:.wJw"ltuurwu/uw'bm.J I; filnLJL (tl(ltJ.wJfr'b nbw~- • 

sfrwtft'b, Jnurwt./.nrw"lhu pH=5,0t 

l;l'l'"l''l t./,mraw'bn(lfr'b w<{l.tws'bbt 0,5 lft 10 urn~n11w'bna 
.p.wswfuwp[rlnL Lt urw,e,.9'bbl Jfr'btl.. bttw[l!• 'buurtJ.wJI! tfr wntu

'lw'bwt !Jnl'f'"l''l '1-nrAw'bnpft'b wt./.blwgflbt 0,5 tft 10 urn~nu'w"iins . 
wrzwfJ[ilnL IL Jfr .e.w'bfr ~wfilfrL N aC l-{r r:.w'lbswJ L"'-J"'-Ifil !.. ,,.,_ 

.p.ws'bht, ~wn.wp_w'bw 'buurt./,wJ.p.t 4/r'b'lbl'"l''l t.frnrAw'i.tn(lfr'b wtJ.b

l"'tl'bbl 0,5 Ul NaOH I. lllW.[!."'fl'bbl, 'bu~~rtJ.wJI! tfr wnw2_w'bw 

t""'-l'bfru~ bpb hnws'bb[nL tfr'bb'b.e.}t U"lfrurtu~lrLfJ"iibrfr nrw~w~w'b 
nl.ru~9pw'bbrfr 'l'lw J'b,,_p 1"'-'bf! ~wJut{,.;J f; w'lbr/r l"'-J"'-Ifil'i.tbrfr 

Jhl 'lur"iitJ.nrz u"i/•urw~n'-9/t p'bn'-lfifrs• 
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u~ns,., Guf).lUunt"tr .2UuU4r nrntnruQ Gus 4bBUlULft 

lJwp)!wqnpnLiflibp L. GJn'-pbp.-PnLuw~w'b opJh~ur, w'bwtfrurM 

~,4mr-• l,bJL'Iwl/t ~"[P.W ( 100 - 500 tft ), bl'llwr fnl'Aw'bn(l , lp/t[ur

('/' [Jnulfil• fttfrur H2S04, CuS04-fr ,,_ K2S04-/r Pl"'-l'b'l'bbr, 

(· fh~"'rw~..,'j, urfr'lht/7 t./,wnwrw"ii, t.UUfW~Jw w'bn[il'bbr, filnrwJ 2_n'-{'• 

J/.,,,,,wftw'b u'b'lfr~· lpb'btil/f>"'tulbft'b , ~""''l" ~wrJfrr• Jbfilfrtorw'brf 

It""' .tbpfrt br~'bw'l"'-l'b, "lbJ'ltu• I<OH·{r ~wJ NaOH-/r 40 mn

'''"'u''b",'J l"'-J"'-IP !.. tbutbrft nhtu~m/tt./. [ KlHgJ 4) J 1 

U'hpnqp. uq q_}ln'-GI!I!•- lf b[t!n'lfr ult'lP."'-'b.pf! f)bt.ni..Jtulb 1;. pnL~ 
""''l"''b 'bJnL(dfr J'bl 'lur'bt./.nrz w'lnt.n(!, /rt{rt.n JJJp,~w"ii {1/Jt./.fr !:.bur 

lmm!Jbbffr" !.b'lJ!tJ.nLJ' !; wJpw~fr Al..n1_, nl''b ;,nwl'"[JbnLJ I; 
J,),fJIIII[il[ilt./.wf/w'iJ wJn'iJfrnLJt t{J.{'2_frbfrfJ wJnb{tU<~f! W('IIIWJ'[<{rruf 

t ,)JJpw~w'b [il[iltJ.nt./. urfrmr•fwJ fu/tm l:.frJ 1!"</.' !Jkqnl!wurfnrz {tlfit././r 

,,,,-;,,~," ~wr"Lfr !; '-wzt./.bl W'lntn/r .ew'bw~(!l Stu.e.wsmJ'ii e'b

fJu.~mLJ I; ~wurwlfr'l•6nnnr"iibr/r 'bhr~wln'-fllwJp. 'll',.;'b.p. b'b' Jp 

J'w'it/r Jburw'lbhl'ft w'lbl'jj_ 1.. o.eu/t'l'bbpf!t U.J'b'bfrs f.u,f.wJu O'ft.nt.U

'I"f"},,_J b'b JJJpw[ilptJ.wllw'b "1.'1/''baf!' Grp.bJ'il nruthu [il[il1_mJ"iifr 

l/""!l"'-9fri "''lPl"'-l' 0 'l"'w'l"l'Jofn,_J t 'bwl.. "lbr'-fr•fl'"ll! 1 

IJ~n.wuwu qbpgGbt'(!' - - t/,.b{'9'bbl 0,1-2,0 qp 'bJn'-fl 'bwJwJ, wqn~ 
m/r ''fwrnL'itw~n'-fiiJwhf! O'Jt.UJ..nr tffri.w~n,_J Lt t.wzt./,mJ''ilbl'l! ~wurw-
1,/'1 pwswrAw~ l"l' ~zn{r 'bl[wt.nt!wtlpt &wm f_ml' Uf"'l'm'bw/1,'1 
~'/"' [ifbf'fr tu'bwffr'ff! ~WUIIU{'Izf f!UIIl fun'bwt[ ~zn{r ( l_bWftUJ ut/u 

'1'"/.1!"'-J 'bln'-fill! wlrt./.n,_J !; tu{'tu'l, pwJfJ 't"LPw!fr Jb2_ wnwlw
-.,, J f; zwm •ftrpn'-{' )t lf w~bp/zuwJfrb [Wf'IILJ f!. {riiiL[WfJ'itb[IIL U 

lt"lP'"lfr!J f.b'l"'-~fr [ilwfn'-Jl! ltw'bfttbl"'- J:.u,Jwr "ibm.p. !; mt./,b[tu[J

'rlltl 1 U'L !;Pftu•u'b u"lfrl'"'' 

P,'iJ,f{)W'iJnL{' Ul'l.lft.nfr nrnz.Jtu'b J:.wJwr U, />, f>~n'iJirfr~m[w'iJ 
•u•uup_wr~n,_J t 'bbrl!"'-fruwL 'b1n,_filbrfrs tJ.br 9'bht r.bml..lwl JJW-
1,,,~'bbl'l! \ 

ft~/•f/bn'l..wdw'l't.wif."l' p11LJubpfr ultpJbp • 

/1111 '[IUIIIIIL f'llt.JUbl'fr UbpJ#tp 

~"'8"'~wmfrfi'itbl'fr ultpJitp. 

~ c "'ltp£."itltp • 

• 0 1lS-0,1 'll'"'J 
. O,S-1,0 :a 

• . 1,0--l,lS :a 

. :J,0-.1,0 > 
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J.lllf'ni.J/f! &IIJfUI'lW!Jbh[nL, o,eul!'fii.I!Jn'-Jf!. nLrfluzws'iJh[nL '~~UfWIIIu.t~n" 

IJ/rru.~n.nLJ b'i. "i'lf!'iiA., u'b'IM· uh[b'il IL UIJl ~WinWLP'I.UIUinr'bhpl 

Swpwt)1.wJ. ~u.tmwlf!'lu.tmnr t r.~~.~Jwp1.nLJ u'b'l/r~e· "l'l! t.hzutnL• 

fllwJ'p. o.pu/r'f~"LJ t t)J.Jpru~u.t'b Pfl1./r u."nksm.fJiwJp t.hurk: 
JUI[ ~hpUf.' 

Hg+H2S04 ---?Hg0+S02+H 20 

IJ"i.'fp~fr OJ!UP'ff! w'bp_wU1hln1. [il[il1.u.J,'b { WJpJw'iJ ~pngbuf! dw· 

Jw'i.w~} rfhr t aut)1.nt.J u'b'ffr~fr b'hflo.J!uf!'fl!' 

2Hf;,0-.Hg20 t-02 

U'i,'fir~/t h'il[lo,euf!'fl! .[!U'J.[!WJ•Jhln1. w'b'lwll'lnLJ I; Jl.rurUI'I.UI~UI'b 
M'j,'fM £ u'il'fl!~fr o.pup'f: ffJ f"!JbU£! 'iJnpf!!J ~['~'iJ1.nLJ fl fl t.uwf! uf!'b

IJfr~f! w 1p.Jw'b "il'"!JbutnJ' "'"'"r"'~"''h [l[t11.frs wlr1"'l 'bJnL[ilfr'i. 
[lfl1.wJ./r'i. <ftnfu"''fl'"'ll! 'lhr t ~utmwrnLJ': 'inLJ'il'il t 'ilwk uhth'ilfr 

7-hrl!' 11' bm.u'lw~w'i. uh[h'bf! ~tr'ilgb'i.mrM t)t)J pu.t~u.t'i. flfil1.n1. 

bn.ws'bbt/ru UltlW2_WfJ'ilnLJ t so2' ub[b'i.wppnL IL tnLr· 

U h ll/'i.w p {lnL'i. 

rl!'l k. f.."A-f'• 

2H2S04 +Se->2S02+H 2Se03+H20 

J!WJJ!"'J1.htn4 oun.wt.we'ilnLJ I; uhth'ilu.~Jf!'b w'i,t:.fr'l-

H2Se03 ---7Se02+H20 
Ub[k'bwl/r'i. w'i.t:.p'ff'fr'll! u.~J'bnLf.km£. .u'b'lll.l'-"nLJ t" {I{J1.wt)J•'~~f!• 

"l'l! mu.ttf!u t o.euf!'fwsJw'b Uf.l'"9bufr'il, · f!u~ Jhmw'Lw~w'il uh[k'b£! 

Jur'ilnLJ t 1.bl'nf./rl/"'l ~r~'ii•Jn'l Uf.l'"!Jhu'bhpfr Jht..' 

11.11'1"'1 'iiJnL{Jfl'b ~~.~1.htwswt) H2S04-fr wJb'iJ Jfr t!t-f!'b pw1_ .... -
~w'i. t 0,005 q Set IJ[Ih uhtb'bl! IL ~t)Jp.u~u.'b flfJnL'iJ z.u.~t[rw'lu.~'hs 

bp~iup b'il bnn..J, uoll'lfr f IIL'bh'ilnLJ J ntb~nL[u.tJ/r'il w'l""'P ~~~-
pnLuuo. 

(NH~J2S04 + H2Se03-(NH4)2Se0~+ H~04 
3(N H4)$e03 ~ 9H20_.. 2N H3+3Se + 2N2 

Ut!nli~wl).~ pnp.nul'e.-PnLuUI~w'b 'bJnL{Ifr wJpnc.Jl! ~~.~.[~~~r,b

L"LS /, ~"lP~~.~'b. uwn.bg'bk["LS f.hutn 'br11.1 Jkt.. L!J'hf,l J!l!l.. pn1,w~ 
P._IILPI [jw.pwt:.u.Jrbl ...b. ts"ilbt 600-800 U[ mwrn'lnLfJJw'b r.wrP-

f.wurll.l~ ~wJ ~n'hwaJ. ~"LP"'Jfr Jhp_' wJ',.'iJf!J.U~{! [lnph[nL f."wJwp: 

likJL'IW£1! ~n[pu.t'il 3-4 w'il'lwJ "'l"'lhl filnrw"' un4 k. t"Lf[! Le'i.h[ 

PnrJ~~.~'b 't"LP-t/> Jhl Jp'iltl. 'ilpw t)w1.~~.~Lft ~but!' 
i76 

·l,l'l'!"' J ftlnrJu./il ~"lPwlfl Jht_ ~u.~{Jhg'bht 1-2 ~wfJ/tL f/Jh
),,1. """.ulh/t'b ~.uJ Jurg'bh[ [UI~JnLu/J ~wpJflr [ilnuz[tl• Ufuutlu.~• 
J..,\,..,11 300-500 ul urwrn'lnLfiJ-'b ~,'b~~.~A.J.. ~"IP ... /fr Jb'l lB'bhl 

(l'l'"f"""'lwll-9) 30-40 tft 0,1 'bnrJwf11Lf1Jw'b ~t)Jpw~w'b {J{J,. 
lo ,.,,,,, .. ,!lc;,t,l 3-4 ~.uflftL ft'b'fp~wurnr' ~n'b'ln·~-rJftp ~~~.~J Jh

/1/tl"l'"''i,f, ~.uJ Jhfilftl ~-rJftr• /.wpJwp t o'lur1.ht fu ...... -;, />'il

,,~..,,,rlt!J• "l'l! pH 5 ,5-fr 'lhUf..[!"LJ u.~n.~t_.u9'bnLJ t 'l"LJ'il" 
fNI Jllflft. 'iJ .pmfrn fum.p JnL'iJ J w'lmL 2.1U~UI'flfLJ'bftfJ J ft'iJ l_J.. ~w'iJw ~ 'fnL r 
\.11 (/111111a'iJ "fl'f,~UIII111['(! "fUIU1fWUI111/nuf t UIJII"JJ.u, O,Jb qp Jh• 

1'/•1 ll'"l'"frrl! Uf.lnn.p t l"Lt)hl 102 tft [ilnrwt) t.r/t Jbt_, 0,05 CfP 
Jl.fJ/•t ~w"fnLJIII[!' 5 U[ {Jnpwt) t..l'" Jbt_ £. 1- "-;, tnu}nLtflflfJ 1.hr9· 

"''/ IUO U[• hp~f'"l''lP9 4 '..Ct £. fuu..n'bhl' Uwwg1.wt) fu•n'il f,'j,.,. 

'"'''"'"'"['{! "JUir.hl JnL'f 'f"LJ'ilfr ur1.-~/l Jbp_)• Sfrmpwt) MJ pw~w'i. 
flfJ.fn•J ~nlpw'b lllh'lw1.nrbl ~hl'fwlft flnrJw'b wUf_wpwurp u,..,..,. 

)1111f1W'il/t UJUI~ Uli'b"fhu, rf[' 'j,['UI /tll711_rf"UI~" t)UIJ['(! ["'" {!'j,~'I_J"" 
flfti•J/t Jhp_1 llV>p.utlhzur t l!'bwrht uu.~n'b/IU{'UI'il/t w/'b"lfruft fun'lnw 

oJ•uiJ, "l'fr fue-'bf! L"'1. t f.wpJwp1.nLJ ~wflfrL npun'l w"fwpw.,ft'i. 
1 • ..,J,Lf afrw~nLJ t" flnrJw'il ~nlpw'b1 fil'nr1"'l t:.b'l_nL~/t t:.wp1.wt)

),/,['"9 funLuw/uh[nL t.wJu.~p ~"lPwlfr Jht_ 'l!Jbl J, .[!/Jt Uf.kJqu11 

'J-,,u'bfr9 f.hum .J.u.~t/rfrl.. 'llw'bft Jht_ l!J'hht 60 tl[ 33-40 w;,~nuw• 
'i.tny l{QH., ~-J NaOH-fr l"'""'m.J['h llJ'ilnLt:.hwk Jh~ ahn.pm/. 

UfU1f,hin1. {lnpJ11.1'j, ~ntpw'h [lh.e 'ff11L{tllwJpl J1nLU ahn..J!m[ 'l.'flfLW 

.'1" -fllwJ'p 'L"lPwlfl 'bhrufr Uf.IIU111fr 1.rw/n1. 'llw'bf!f! Le'bkl f.pJ .[!£!• 

"'l'iJUfbu, "I' u.~Jpn'l.t."4fr'b 11.1/'b f!t..'bft Jft'htk ~"LP-IP f.u.unw~e 
(wJn'b/rnLJfr ~nrnLIIUJ(! ~w'hfubtnL t.wJwp} 1 w"iw 11.11~ flwafrwt:.u.~

l'hl, nr/> t.kurl...u'b.pn1. t..h'lnq(! u111w'ilnLJ I; 'b,.fu ~u.~rJf!p 'f"LJ'il, 

WUf.W t:,}z,'lf,hwh J 'fll.l'bnLJ t"t CJ.m1'bfl /, 'bum1. wt) .e/t P-9~~~~-lnL• 

fdJ11L'hf! pwgwmp1.nLJ' I; ' t.f!J.ef! ,P"l. tfr'blltn1.• 

fil'npJw'b ~"lPwJfr Jkl f.f!J J!l! Uf.h"'.J! t [fJ'bhl 4 wfl'l,.,f u.uJh[p1 

~w'b t)J.Jpw~-'"J, [l{ilnL'b, uUf.frurw~nLsfr 11.1/fJ~~.~'j, clwJw'bw~l 

Gf/11 wJp.!w'b clwJ~~.~'il~~.~~ ~wmwl/r'lwurnr t o'lurw'l"r"'1.nLJ 

11 'rl'ffr~l!, umw p_w'bnLJ b'i. u'i.'f/r~/r wJ f!'f~~.~lfr'b J /rwunLp JnL 'b'bkl'' 

•f.hl'l"'b'ilhp£! .[!WJ.J!wlbl"'- J.._ w'lnuol! wJf!~~.~~f! d.kn1. u•w'ilwt"'

t:,,_/wp f.f!J.e w1.hfUI!J'j,/,£nL!J f.hmn 'fflfl[ J.lh. e/r~~" .frnzpl t;pb 

"fUf_lzu ~WIIIUI[,'lu.tlllnf 1."rsrhl J.r'iJ 11/.r[/.r'j, It-' Uf.'f_p'fiJ. 1 sl!'iJ~(! 

w1.bl"f'l t"t 
177 



.... 
0 ~ 
~
 

:r: 
z -t 0 ~ 
:r: 
+

 .. ::c 
z C

'l 



..,. § o
:X

: 

I 
I 

.., . a ;. 
.... -I X
 

- C
il 



a.r.tva.au."t.-tt 90-r,.. -

Ql.JI)LUl.Jnf'\fl URns,.. nflntnl"tUQ l'lOI)bLPUOI"tb(lf'\ Ubtanl)n~ 
U~npJ!mqnrnul'6bp h 6Jnt.pbr·-lma.Jilil bil, frill. "I' ilw~"l''l 

wz/uwurw\.pna.J, ,.,9/r ~1'1' -'b'>ruulb zur t- 1/>hilnl ' iiJ PMI~w'b fiflna.t 

lrbpnl)~ u~qpnt.G~e·-llbp,,_-;, ofurw'l"l'dtJ.na.J t- w1L Jwtl,.~ 
· it ... ~, hrp r.burw'{nurtJ.n'l tnuJna.lfiJI! Uf'»{'na.ilw~na.J t- o.pufr?-wsl{w.J 

w1f,.,, l,bll'I"'Lfr Jbfln'f"tJ. Jdt!pw~wit fJ{dtJ.fr '-bur WJl'bLfru o.pu/t• 

"'"'fiiii.J w'l""'l! 1./r tJ./,rw.JtJ.na.J wJnilfrw~wJfrit Alr.fr; nrfr '>hinlr.w'b~ 
IJ"t/ !;l "'lit t>it-rwtJ.nr 1./r Lfr'bna.J. nrn2bl' U.Ju Jbfiln'lfr 'lk"i-il"'-J 
IIIJ('"LJI! ~~~~urwrna.J bit /f>b'imlu"'-Lf"'f1fil1n", ( 40 qp /f>b'imlf!. l"'-"' 
lna.J bft 1 1 .J.JJp ... ~,;.f, {d{d"nul lr. umtuilna.J /f>b'£nl.JIJpw~wft 
[ilpnL, nr'b m ilfr 1,84 urbu. ~2/r,.}t - ...,. 

CeH50H t H2S0.1 -+C6 H50HSOJ+H~O 
/f>bilnl /f>hilnld.)J pw~wil pfil,a. 

:hb'im[MJpw~wft {dfltJ./r '>ba.n wJrbtfru o-Dufr'lwstJ.n'l w'l"Lnf! 

""" t- w.JtJ.nuf O{''fwf,IU~IIIil a_kjr f. WUJ.w f_('wdilfr f,/,('~WJnLfiJJIIIJp 
f!'kfiJ.uftnul t ftrw ""r~~~~~~~-;,7•;JtrLJf!' l,lun~~~,- "'lrJwft ri,.,J,.f,~~~~ 
"brw~"'il'lfttJ.wd ortwil ... ~ ... il .u'l""'l! ll'fr" ~hl'"i"t/. w'b1ftna.J t 
,.Jn'bfrw~Jtt 

llz]uuu.nmGJ!p ~Gpmgl!~·- tJna.fJfr ~2""'Jwul! tsftkl ""u'lwlfr 
~"L£1 ... 1/r Jht., wtJ.ht1119fthl 25 U[ /jlbilntMJpw~wft fiJ{dnL, {dwtJ.rw~ 
f.wrht £ filn'lilbl 20 l'""i" Jf,,.., U.J'bna.'>burlr. ~"[pw'b 'l'l"'-2"'-~ 
fiiJwJp fuwn'bbt,l• w"btwsftbl 1-2 qp sfrit~fr "'"2/r lr. u~u/,l 
IIIJrna.JI!' brp iltna.fi'l! w6fuw'bna.J t, ""tpw'b tJ.brsilbl ~r~~~~fr 
1r-J/rs LL . uwrr.hsft"L' u."i... m"bt ... sftbl 15 U[ H2SO, k ur,.~ 
Jliii!J'bhll! Z"'rna.il ... ~/,1 Jfrittlr. 'l"'-itwfiJwt{rna.JI!' U.t!frw~l! f1trrbl 
'imfun/'7- lllt_/uwurwiiJlnLJ ilztJ.wJ. Af.nl{t 

a.nua.nru.ttu." tt-tt-'ll' nt'ntnttU'l! ~n-...sutl'te trtlt 

Q~~Lu~nt"trenl"tenl"tu~br 

•'bnu/f>nrl! P"'-lufr "wf.Jnt{d 1wft Jht. '--'[wu"'l'"'l...,t/.r l.fr uriU

I',...J'{..,.J, t... ...Jb'itfrs 2 .. ,, ,a.n'btfna.J t r.wurM'kbrfr· .pw'b II" 
J'lnLif/r ~ ... J "'ll or'lwftft/,rfr Jbp_t . 

:hnu/f>nr/r "'ll .pwftw~/r wtJ.htfr .pw'it ~but! 'lurfttJ.nul t or'lw~ 
L ... ~ ... il Jfr ... sna.fillna.'bilhrfr' lj>nulj>wurfr'l'bhrfr• /f>/rurfritfr, oul"'J/r'i. 

/f>nu/f>nrfr, 'knL~lhfril.u[il[iln~ 'bbrfr, 'bna.~Lb""il'"urbfr'l'bbl'fr Al..ntJ.t 

lfftws-6 Jwuf! orfilnlj>nulf>nrwftwil [il[il"fr w'lbril bill tbnu/f>nr 

"'wrna.ilw~n'l or'lwilw~wil 'btna.filbrfrs wJbilfrs zwur urwrwd4w.J 
{- /f>purfr'bl!' 

:hfrurfrilf!' . C6H6 ( 0 H2P03) 6 , tna.Jt[nLJ t- [ilna.ll [il [ilna.ilb,.na.J, 

tLs/ru.frilt!' C44H900 9NP, f!..wr"ibrfril J,, /f>nu/f>wurfr'lilbrfr fuJpfr 

~.Lr~-J-9"L9Pl.il t-. "l'l! l"'-Jtfna.J t- l;[lbrfr lr. IUJl or,wilwftw'b 

l"a.Jfrt'bbp/o Jbtz "ina.ftlk"UJ.l'"urbfr7-'i,brl! /f>nu/f>nrw~w'i, {tlfl'i.fr 
li'ilwsnr'l Uf.W[tna.ilw~n'l ilna.~blfr'i"uP[d.J.fr lr. u"ifrurw~nLsfr Jfrw
!f"LfiiJnL'bilbr b'bt ll1il JbJ JwuwJp 'luriltJ.na.J t- l't_F_W~nl'frtfr 

,fby_ J. ~~~~qJnLJ t ubrJbrp Jby_ 'furbtJ.n'l /f>trM/f>nrfr lfbrw~zttn'l 

.f WU(!l 

tna.~tk"UJ.rnurbfr'l'bbpfr ~wrknr Jwuf! ilna.luhfrLw(l[ilna.il t. 
••rfr Jbp Pfil1.-6frill! ~wqJnd t- 35,05%, wdfuwd/>ile' 34-65, 

ou'l"urt!.' 15-88, /f>nu/f>nrl!' 8-70, p_pwdpilf!' 4-30%' 



thr,ulf.nrf.r '1-brl! pwt/.w~wil JU t .Jfuaut_phpf.r ofrnJuau"i.w~Jw"i. 
J,. thflhpw111f.r1 Of'fW'f.'f.hp 'tw'lJ1btnL Uff'trf!bUnLJI w.,.Jbrf.r 10 .... 

UI'M."i.wf/Jw"i. 'l"Lff!"i.filaufl 1/>nuf/>npf.r UfMif'nL"iiwltnLfiJJtrL"i.f! UfiU~.III• 
,.,LJ t "iirau"i.fl Jhp_' 

Ump.l!nnJnpnut'Gbp It 6Jmpbp.-''"L~rf.rJ6 .. r, "'frtbt/r 1UI•-

pwL, U',.lf.r'b P,.'l'bfrl!• urwppbp Jhtl-mfiltau'il lwofrf.rl ""tpw'bbr , 
pwJwit"iihr, ~wfinf!"i.bp, pnLuwltw'b oplb~ .. , tl!uf.rltwmnr, "'/r'lht· 
flbp, "lfr"lb"'"i.bp, 25 urnltnuw"i.ns HCI, lf.h"i.n1q.m ... 1bf.r"i.f.r ""lf.rr
"'wJf.r"i. 1 urn~nuau"i.n9 b. NH40H-/r ~ UJnL,nuau'bns l"' ,),LJfil"iibr. 
f.w1.wuwr 6w1,.L"1 10 urn~nu,.flns Jn[{rp1h'bw£lf!1wl/r"i. auJn"i.{rnL

J{r l',f.r'lrol!uf.r'f ltnflsh'burp/r1f H~04-f.r ( 111bu, ~z/rnl!. 1,84) tJ'IUtf.r"i. 
l"Ld-nLJP'iJhr/r Juwn'ilnLp'f• (0,25 q Jau'bp,.f!wd- Sn ( IU'fl,.t) Ls'i.bt 

25 1ft d-w1.wlnt/. ~"LPWJ/r Jbp_, "'1ht-flflbl 5 tf't HCI 1.. 2 ~wpf.rJ 
10 urnlfnuw'bns CuS04 • 5H2Q, ofr-'tbl £. 'f"i.ht bnwfl"'l 2.1'"1 pwJw"f.r 
Jbl' Uwn.h[trLfl l',bUJn {Jwofr,.r.wph[ 1.. w1.hl,.9"i.hl ~wfif.rt'ilhpn1. 2,5 tf{ 
10 urn~nu~M'bnf! Cu$04 • 5H2Q, -1'L"'fl"i.bl [ilnpwJ p_nLp, f.wus"i.hl 

J/r'iltk ilf.rzl!. 1.. [iluu{rwr.wpht}• I< H2P04• f.r umnLtf.rl L"Ld-nLJP• nrf.r 
1 tf't·f! "l"'f'"L"i.w"nLJ t 0,000003 qp P20 5 (0,2875 qp Jw~nLp 
KH2Po •• /! l"'d-ht 1 l urnLJ, 1'rs"iihl 20 tf't /,_ 2.1'""- "i.nupwf!Lb
l'"' r,,,fl'f.bl 1000 tft·f.r )1 (NH4) 6Mo10 24 • 4H20-f.r 10 mn~nuw"i.n9 
p_pwJ/r"ii tnLd-nLJfi• Jhurw'lwlfw'b w"i.w'l-lw1 Jw"i.pwflpw.) /,_ l!f.r• 
J{rw"lbu Jw~nLp• HCI ( ~nbu. 'tzf.rnl! 1,19 }• 

U'bpnq ~ uqq_pm.6J!p•- 'LtnL{J(! Jnfupw"i..., t/ru f/>nu lf."rw'twfl 

[ilfilnL'b Jnfurf.r Jbp_ J"i.nLJ t 'lau"i.w'lw"i. Jh.;,w'l"i.bpf.r w'lhr/r Un1• 

IJ.17. "''lbrl!. L"Ld-1.nLJ h"i. w'lwfifil1/r Jhp_1 1,b"'"'f"' npnznLJI! 
f.{rJ'b1...;d- f: WJ'il pw"i.{r 1rw, np 1/>nulf.nrw~w"i. [il{inL"i. l!"i.'fnL"iiwL, 

f: Jntf.rp'fb"i.w[i[il1wlf.r'b wJn"i./rnLJ{r l',bm w'f.w7 ll"Pfr'l/r "'i.hrltw

/"L/1 t"'" p wn.wp_ws"iiht p1Uf1 ltwUfnLJur f"Lilw1.npnul, l!.""' "l'"'-J 
f"LJ"i.f.r {rflurb"i.uf.r1nLf/JnL'fl(! l',wJbJwlffw~w'f. t [nLfl-lfLJf/trLJ fUJ"i.1_n'/. 
lf.nuf/>npw~w"i. p [il1_/r j!w"i.au~{r"iil 
184 

''ntnrf.rJiullrM (tnL"i.wtauofrw~w"i.) h'l.,.'f.,.lt{r r.b, Jf.rwuf.r"i. ,,. 

I"'JIIn'"i. nLilh"i. fnulf.nrw~..,";. . PP11' nrnzJw"i. ltzruuJf.ril 1.. tl-w• 
.,..,l,.lfr"i. J&p,,_"iihr' tr,.'fls Jbtl-wJ,.,."i.nLfiJnL"iif! 'ilnLJ'il"lh" f.{rJ"i.f!. 

.,,.d- t JntfrP'fb"i.wf1[11wlf.r"i. ,.J,'f.{rnLJ{r f.hur ~"J"llb~u Jf.r,.sm

fll"'~"i.hr wn.wt,.fl"i.hl"L 1rw' 
IJ."i.f.rwJhzm ~ wil111tf.r'l1"'l L"Lt)_nLJPf.rs f.hn."'f!"i.hl uf.rLMw· 

fJ flnL'fl ~wJ ~wflfubl flrw 'f.u~n1.wd-~, Wtr.Wt_Wflnd {!> npn1.f.hm/.r. 

""LirP'fb"i.w{ifil1"'tf.rfl UIJn"i.{rnLJ{r f.b, "i.w bu Ullf.Uit_Wf!"i.nLJ f: 

""""llh,eu "''l' 
lnu}m_w~ lllwmpwumnu!p.-lfn/uf.rrl! -t~uM"'"'"r/r Jb'l 

,,..,.b9flhtnL9 r.bmn filrtbl J/r o~wfl{r ~~~~Pf.rt flnpwtl- t.r"1 1.. 

f11Lt)bl 2-5 lft W'lU1fii{J4_/r Jb2_, WUfiU mfrthlf.r UfiUf'nL"i.wlfffL{JJIILfl(! 

'""'""i.ht IU"f"'"l"' a"'l"iJ' llnfurf.r ... 'l ... PP1wlf.r"i. LtrLd-nLJI!I! +n
'""''frht 100 1ft mwrn'lnLfiiJm'f. nL'iJifln'l !wofr/rJ. lfn[pWJ{r Jbt_, 
urJ.'Ib[f! /.r. IU"fiU//Iw an'lf! J{r ~w'f.{r w'f.,,.J ("UI'f.UI[ /,_ t_rbrf! 

f!J'f.bl 'f.nLJ'f. ~"lP,.Jf.r Ji.'l_l IJ.JflnLf.b411£. WJ'flmb'l ~w{JI.fl'f.hJ Jb~ 

t1,u[l/rL f/>b'imll/un,.Lbf.r"i. h ""lPw·tf.r Jbt_ b'lw6 L"L.)nLJ{JI! tb'ln· 
l'ws"i.b[ 1 mnltnuw'4"9 wJn"i.{rnd{r f.b'l:rol!uf.r'ln1 (NHPHJ J{r"i.
!b. [nl .)nLJ{J/r pwfl ""'f''fW'IRLJ'fl 'fiUn'flw[{!l IJ.J'f.nLf.bmb. itnfp.IUJ{r 

Jl.y_ w1/,l,.9"i.bl f"LP J/r"iith "i./rzl! k [Ju•ofrwr:.wrbtn1 fuwn"i.bt "l,... 

1mL'ilwltnL{JJnL"i.(! ( Jus,.'fln1 +-'tbtnLfl f.bm,:. } 1 

'l ·~m hpn. fi wtfm Jl•-2-1"1 it"lP"' Jfr9 "lfr"lh~nn{1_bpfl"i.h l 5 - 10 tft 
t,l.mw'l""'"-"'ll"Ld-n•tfl• ~nh'lwofrnfu#.t Jh~ nLrf.rz' 100 tf't urwpn'lnL• 

/JJw"i. lf"LP"'I/r Jb'l, w1_htwfl"i.ht 7 5-85 tf1 {Jnpw~ p_nLp b PJ"Lrh

"'''fl' 2,5 tf't Jnlf.rP'fb"i.w(l[i1_w/f.rL wJn"i.{rnLJ/r d-JJpw{J[ii./~Jf.r"i. 
t""'"LJfi' llJ"ii"Lf.b~nl.. w4_4t"'9"i.h[ 0,25 tft w'b.,'lf.r l!l"P/r'l h it"LP,_ 

tl• "t"'rnL"iiwitn•fltm "iil! [ilwofrwC.wrht' . 

t:"i.f!w'ff'1""J t, nr "'J'I fuwn"i.IILP'IP J/,'l "lb"'l! t t/r'Ufr 
11,02-0,2 tfq q.,,q.,.,. (f.wz"-w~ "l'"lhu PPd•)' Orf.rb'ilm/rr 

""'l"-"LJ{! "wurwr"L• hl"i.btn1 Jnfurwf/1."'1 "i.JnL{J{r b. "iipw . J#lt 

t,1,J lf.nulf.nr/r l!"'"i.w'tfrfl' l!.""' flhrl!""'f.rulllt "''lJ"L""'~f.r' 
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S:61 

•-weJI'1 '!."'~nrJrff 1qeJnr~ 6-r qll,~'!.i/ '!.471f-.u7 lp UT Ju '/•u/•: .... 
'!.lm •-.ueJeJ '!."'~nrJrff Gu11..nrnu~um 06 1'/'!.Gnrllf/rnr nrJp •/tl"'l'\ 
'!.ml1nrn-.uJ fnrJGnrJ'!.nrr puil'r'"'!.OJ -•iliiSmdgtl ~agmmmnlln 

•r-.uil'11,nrmmt•/l '" 

-bJunJnr'!. Ju ?11..4 ''!.'1 '!.'!.1-.u?. -·dqd"l.U£9 -q dq9.r"'udu}tmaclmn 

,,J/r 4111'1~ 4r 4eJLd 4Jan14c/: 11f'!.~ 71 14dnr~ l 11f'!.fl,J'II' 

puanlf1n41nuJ~qr 6q-bJ-.u11,unrnJ fm/rGmurn zmJ/r -.u~mlnnt J4~m1m11 
4J,.,unr rnr~ qGI-.u6nrrnrp 1qmnnrJtnnr1n iJ-bJ-.u11,vmnJ qJ11,_-.ueJ.u 

tGul1,m" 
-u~uur !/ ,ilJif'!.-.ueJp} fnr6num ~nq •6u11..nrnu~um !1'0 ,11,-.ueJeJ 11,ml 

-mq'!,u~m •6u11,nrnu~uan 6 ,ilJif'!.-.udeJ 11,qlnr11,11,qn/ 71 11..-.ul')eJnrJmrw<f,• 

•puJif'!,mq6mJm'!.'l6'!.u~ 7nr1'1"''1"J 11furnnrJurnr1. iJJif'!.-.udd ltJI• 

.>uma :il11f/rGmurn tJI>'!.mJq '!.1-.ubm~m~-.u'!.nrr-mmlnm~ 717".tJr H01'N 
Gutr..mlmrJu'!. l'O 1t111,6mlq/rm umq"J •lqp qmJqlnn ll,qlmlqf/} 

Jo96 l.Jl OOT lq{'tul Ju'!'m~q-blf,q Lp Of Jmr"'"J mJ-1. lll,"1um1J11111, 

-'1</JI'uJJ fmpf-.ul Jqp qmJqlnn lqfJu&nrur&o 7qJqJnr"..urlnr';J "'II" 

-Ju tJmrm'J -.ulqiJ..Gqbm'J il~qGrtJ 1 r-.ulmumf iJJu '-1 11,-.ue]p)m"..lJr 

f"'Gqbm"J /rulu"..meJ-.uJ ilmJ'I(! lf,qil'J'I".. ~n4 •illutr..nreJ-.uJ ''1, , ~ 

"..74f-.u1 f"'Gifb""'J /ru/rddm11,lJr ilmJ'Ii! ~t/Jq). '"..'IP'!."'P""J /r4JI 

ilJIJ,Jifi! t/bn'llnJu •69r qJnr&nrv 7q'!,nrpnrJ llftr..Lud nlflntr..l1111'f.. 

iJ£J-.u'!.vnrrtJ utn'l'J Bq'!."'J-1. 'r"'P f6 lqr qm,..Jnrlnnr 1'1'Jm1.. 

'!.lm 71 llfr 41!1! LuGq'!,-.u '!."'~nrt/r J-.upm 11ftr..61 ilLJ>ull,unrrtJ G,_,nrJ,1 

zJ-.u6 fmJu/'] lp t,66 'I -.u/']efnr'!.1Jp Su11,nrnu~uan 00"! lJl I.'<; 

•lu'!.miJ-.ud '?, l.r 0!/6 lq11,6Jq/r Jmrm'J '!.mrmnnrJmmln q7t/{nu·1 
tilmJiJinn ~J,qlmlqi}-.uJ '?, fmG'Ibm"J pu/r/']/']m'!,.UI' lnJul.mm/1,. 

7lJf-.u1 n'lh.Ju 71 14dnr~ r lq11,6Jq/r Jmpm"J qlm4cf:mJ&utnuru•I~J. 

t61JI' 4Jl fmJud l.r l l'lf-.ul iJLJuGm'IJJ Ju0 zil1mtr..nrJu7 ?7'!.t/.f' 

lq11,Snr4i!Julub nrJp 4il'4'!.LnrJ '!.41nrJl '1 6'11' 4nmiJ ml~mlnnr,nJm 

1rJ'!.61 '!.4nnrt/1' '"lf"J t/mnrJur141J •/ru~nr'!.nril' Ju11, 47lJf-.u1 lnr11,m · 

ilil'fmpmn11, f"'Lq r-.u~nr/ruLunJ uurq'J G-.ulqurJnrpm ilp-.uJml· 

tpu~nrJpnrJ Hlnu~nuJ&q"J ~ vnr/r~m+ J-.urm ilnnrr Lqll, 4Ju ··: 

q~m/ruLunJ f'!.'lnYJ lnun Lnr'! "'!.4lJ1f/r •/rur-.u4Jmnr'!. '!.41ml•ri 

v6I 
-pilff J.,u6,_,,. 11fJm1qcf; mlnnr •qlnuJ 011 llf~"'II,"'UJnri! 11,nr4G~nrJur 

-nil'~ tJnrrm"J -.u1'1Jnr';mt/rme/ ,l'lr 4mmJnr1nnr l'f'!.-b pu'l'f ~mt/r 

il''!.uJu •r-.uJ'III,nrJlu~ f'lr 7,. lqJnrmnr~ '!.'"46~nrJmnil'~ 1JpnrliJ 

-wJqJnrJnr"J !!' t,!!/'6 ,ll,umqGnr 71 Jqi}lf 11,4/nrJ /'ff lq{'Ju&nrm&o 

-1 cl'ur'lln Jmpm'J 41m4G~nrJmnil'~ -·ua6mdgu ~O:gmmmuJ.Zn 

· tiJ"'ul'!. 

11,nr~nrn-.uJ fnrGmJ11,nrr /rnil •GnriJ 1~ nqln'!,lm •Ju7 nqln7'!.4 lqf 

-Jul.nrurlw -1 tJ1'1Jnr~ Jnrpnr"J '!.""l'i!uJu 4J'III,-.ue//'] '!.""~m'!.mbJO 

t/ru71'i urmbnr 

Jlfr 4Jif'!.Lmmlnnrurnr"J 71 4Jq11,L-.umln ~nq 'fm/rlnnr~ Jpnrnmp 

f'/1' 11,'/ r-.u/r,ml. i/J'/11,-.ui/e/ -blnr "'qr qJqll,'fJ'I"' ~jJ,nl-.u~ 

tr'UI'!.mnt/£'!."'"J '!.'1 '!.J'ItJ-.ul'!. 1mlhml4p '!."'rlnril'lnr.il' 4J9J6 

-mnJfm ~"'ll,"'rmp '!.nrl/']-.uunr711,1! il'11,nrJ11, •lqp 4Jqn1-.uJ 11,'1 {'m/r 
·fmJntm 11..1,.,1 iJJ'I'PuiJp} '!."''T""II,'"&J0 -•ua9,.udbqn ~uudqJl 

nudd '!.""~nrJ /'ff lU Jq'!,1up/d 'l,"'~"''l,""bJo 11nr 

'•utJpjnr'!.'ltr..4tt/ '"'u/']/']noJmr-.ucf: •J'I<~,e}•u1,m •J9Luv nrl~mlnm •dL-.ud 

tJJmltJ<f •wqlntJinuJ~qp 'l-IO~N Gu'l,nrlrrrrJu'!. l'O •uulqlr.n '!.tJinr14/']-1 
1 

•unr7J 7u'!.'lcf:ruJJ 'lu'!.mtJ-.uJ ''1. '{ f"'6'1&m';J pu/re/flm'!.lJr) mJtJ!r.n 

'!.41m1t/iJ..,ud '?, 1J-.ul fmJufl •il''I'!.LnrJ '!.tJimJ6 •nnri!l mllfmln 

' -m,nJm'J ·~nrJpnrJ 'JtJlnu~nuJbt/':1 ·~m/ruLunJ t/11,tj71YI • ruqJUJm'!. 

'!.""~nrjteJe/mJrff J-,p611,m •(Jnrrm"J -.ulqJnr"Jnr.PnriJ) nrJlu" •Jnrrm"J 

4b41,..,, "'~'IIJo ,,.,~,.,,.-.u:J -•il.qd,.urg TJ. tht9Jl"'udupmadmo 

~u~u~qn ~en~~n~busunu~a 

un'-luau~u l'l.n"ln"ln~u Ll~!.'ll'l.'-lU~eJ l'l.n'lnl'l.nb~o 

'II,"'I'"'Jbuurur 

-uJil' Ju7~ 7qJmmm" 1 Jrnr7 "'U Jn~rJ"'':I"'~nrmmlrr'!. ,.,.,~ ~"'"."'r"'P 

11..mri!uJu <~,nr'Jm~nrJy tiJJql1,il'<~,-.ul-bJnr lqm~-b 71 1q'!,GmJu7 'l,ml' 

-mJbumuruJil' Uln'f';J '1 rnr&,_,,., t/'!.nril' t/p /rulqii,Lu/'] GnrJ /ruiJLiJ 

tJJm14cf: ill1Jf7u1 Jmrnr"J -.u1'1/rmnr611,m pnr7 iJJif'l,Jntcl'm2 tmJJr 

t/eJLiJ 4Ju1141J lq11,-b 11j/']m~ g-r ( '!.41m46nrJui'!.'IG'!.u'J tJtJ1-.uf-.u1 

fmfnr<~,) Bt/Jifll,e}l-.uf~ul 4Jq<~,Jnril'nr~ 11,'if'!."'unr '1 LuHJmvJUI}t 

I r-.uLqm mJyufl '7"11' 4J'I'l,~m/rJn -,puJq'l,'!."''Tmt/r J-.u rm 1 'I':!"" In 71 

6'11' 4mJ'/1nn lp !! lqmnnrJurmlr. ilJ'I'l,e/1-.uf-.ul 4Jif11,Jmil'mfl 



nrfr f../z.nkw"ii.J!If" ~IUU(_4_wJ- O(''IIU"biU~W"il ppm."ilbrf! IU'I_IUIII"nuf 

b"bt ?or..,"bfrs f.bmn ~-ur~rbL t.J!uurrwhfr ... "bt frh..,swd- Ufl'"sbu

'ilbrl! ~wmwrbL 4_brf! 'bz.4_wd- akn4_. LnLd-nLJ{Jfr ~wfilfrtf! J!l'nJnuw

'll'wlf>frw JP9 wnw! lb'ln J!W9"ilbl tJr "/_1Ur.wf11_nul: 

U.tHu 0.80. ;,'I' 9 9-..... 

fl1Sr'lr'lubrr b~ PUu~Urb'lbur Qu'tLUunrr 
rara~ueunrraeuu nrnvnrVQ 

UwpJ!ulllnpnuffibp L_ UjfiL}'lbp.- ~l'"'lfr'b pw'l"bfr.e, urbfu'i.Hn-

-J!fr.Ifr..,~w'b ~z.hn,J!-~2.nw.J!wl'b('m/_. J!f•J. pauJw~'bbr• "lfrurbur, .p.b

rfrl• aw'lw(', ffrturrfr {iJnL'l_fil• z.urwmfr4_-tfrnrAw'iln[il'ilbrn4_, t_wt/_tfrt / 

250 ul tnUI('rl'l_nLpJ ... Jp LWJ'illu4.fr'l ~"LPUI'ilbr, pnLUUI~w'il OpJb~ur, 

PJ"'-J!"w'ilbr, KOH-/r 0,1 'bnrJ,..l..,'bns L;.,L~"LJP• lw~JnLufr ~,..
Uf"LJur flnL'l_{il• opJb~ut w'ilwlfr'lfr r.wJwrt 

\fbpnqJt uqq_pm.liJ!e·- Or'l..,'iJw~w'il [il[ilnL'illi rf! 'iiJnL(ilfr ,f,.,t

rwowd- ~z.niUJUiufro 'f"L('U b'"zl phr4_nLJ, 'iJJnL{Jl!_ t.rwJfr'j, pw'f'"zlfr.J!fr 

4_['UI 80°C-p UJIU~ 30 f'"Ufb urkn'l_nLfiJwJp IIIIUJ!IU9'iJblnt/_l 'J-('w'iJfr9 

f.burn ffrL111('WUJfr Jb'/_ nrnz.nLJ b'iJ {J{J-4./r {!_h'Jr.w'iJnL(' J!UibUI~{!\ 

urfrurrhtn4. wJ'il f.frJ ,J!/r 0,~ 'ilnt•J..,I..,'ilns l"Ld-nLJfln4_: lJ "'"'B•Jwd

{J/14.1! 4_br b'il wd-nLJ fu'ilanrwfl(il4.fr J!w'ilw~fr· pw'I_Jw"lwm~bl"t/ 

w1t 0;0067 'l"rd-w~sn4.• 

U2JumunuG-I!Jt ~lipmg}!e·- l!fr'lfr'il 'iiJnLzf! J!brbl [unr.,..'iJnsfr _ 

.e"rfrtrr4. /._ Lw4. fuwn'ilbl' ll.J'ilnLr.bur/.. rnwrw'il 4_brsrw.} PJ"LJ!Ufr 

Jb'l ~2nbl 25 qp. t4_w'ilwt flnrw.} t.rn4. /.. urb'lwtftnfubl 250 •rt 
IIIIU('n'l_nL{J-J ... 'it ~"LP-!fr Jh'l' ll.Ji~U(_bu .. z~u ... "'"L· nr 'iiJnLflf! ~n
rnLUtn l_nL'ilbiJ..,, l,b'l_nL~fr ,}..,4...,LI! ~"lPWJfr Jb'l r.wus'ilbl 150 Ut-fr· 
w"/_w ~"LPwlfr U(_IU('nL'ilw~nLfiJnL'ilf! 'l_('wJfr'il pw'l_'il/r.J!fr 4.rw mw.ewo

'ilbt 80°C•nLJt 8trL('IU-81U'iJlJnLr 5 ('RU(_bb Jb~ w'iJ,wJ ~n [pwb 

flw+wr.wrbt, "I'Ufbu'lfr Ulb'lfr rrL'ilb'ilw prtLn'il tfm[uwq•JnLJ: lJ,.._ 
nb[nL9 f.burn r.b'lnL~f! ~"LP"'IP Jbp_ f.wus'ilbl Jfr'i,t/.. "bfrz.l! (flnrwJ -

'll'"'l) • p ... p..,r.,..rbl nL ffrL"'l'bl P'lfJb ~~..,J pwJ P-~~~ l"l' ffrL

urrn4_: fflfrU(_burn4_ (lpfrlurt•wmfrs) "-'rs'ilb[ 50 tl't, mb'lw+nfr>bt 

250 tf'1 UJIU('If'l_nL{IJw'il p1UJw~fr ~wJ ~n'ilwab. ~"lfiiUJfr Jbt. I. urfrm

l'bl ~d-nL ~wlfrnulfr 0,1 'ilnrJ,..lw'iln,'l lnLd-nLJP"'/' .Pw"bfr "l' 1/>/rt-
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mpaumc un4_nrwpwr 'l;,L';,w4_n('4_wd- t- tfr'ilnLJ, nLulllfr urfrmrJ..,t 

.lw.Iwtw~ f.'ilwrw4_nr tJr o'lmw'lnrd-b[ fr'ii'JMwmnr• ll.l'f 11(_..,,-D.w
"""- t[ urJlUif'Jw'il 4_/,['lf! Ufbur.e f; nrnz.bl f.bmb.Jwl a/..n4_. lw~JnL• 
ufr ~UI"/_nLJUI fil'lPfr 4.rw 'J'ilb[ Jfr ~wPfrL P•rwd- 'l_RL(' /._ 'ilrw"ilfrs 

"l z.w"' f.bnm.' 111/r"'l'Jw'il ~n[pwJfr9 4_brsrw.} Jfr ~iM{J/rL LnLd-nLJfJ' 

IJ[Jb [UI~JnLufr (ilnL'lfll! ffrturrwmfr Jp ~w(JfrLfr9 t~wrJrfr• 
"lt.ur,e t mfrmrnLJf! r.wJwrbL 4_hrtwswd-t 'o'w[uu4_wd- r.,.J.e/r Jfrt/r

t/rmrbr/r (il/r4.1! pw'I_JwU(_wm~bJnaJ. 'ill'w mfrmr/r nL'l'lnL.I naJ. J.. 'l"l'd-w-

1Jfr9 0,0067-naJ., ~'l..,tb'il.e lm.d-blfr [1flnL"ilbr/r U(_W('nL'ilw~nLp JnL'ilf! 

(r.wzaJ.bLn4. eum fu'iiAnrwfJ{JaJ.fr} 'iiJnL{Jfr ~z.nwJwufr Jb'l' 
fil'(ila/_nLfiJnL'iJ/! mn~tru'iJbrnaJ. UI('UIIUr.UIJIIIblnL f.,IUJUI(' w'iJf..rw•, 

,/Jillll t UIIIIU94.1Ud- IU(''JJRLhJ!f! pw'I_JWU(_IUUI~b£ 20•n4. ( ft('U(_bU'I_/r 

5 qp 'iiJnL[Ifr'il r.wJwU(_wUJ•uu[uw"bn'l 50 tl't f/rt"'l'wm/rs wtsilb"b 

[nLd-nLJ[i//r 1000 tf't•fr'iJ, nr fltaJ./r4.wlb'iJUI t 100 qp f..6mw'l_ntna[n'[ 

'itJnL(il/r'il }t 
(nLd-16L/r (ii{JnL..,b('/r JnmwaJ.nr U(_W('"Lbw~n~PI"'·'ilf! P•rJ 

"fiii"L'l'ilhr/r• r.w,..,Uf"'"ul'ilbrfr 1.. pw'iltwrb'lb'il'ilbr/r J6t pbr4_wd

t 'iJhr,enf./r2.JUI[ WllJriLUUI~"bb('nLJ, 

o,.,""-"'1! 

U"'.I_. ...... J,_ ltw'lwJe 
UnJ- • • • ,.. • 
s .. J ...... . 
IlJ,rnLit_ • • 
UltJ-
Jrt,a,.r 
s ... -...l •• 
Ultrlt"-fot 
~J,_J.n. • 
Uwl"l' · 
?olr,a • 

'lll!r"'"' ,,,_,u 
r. ... l . . 
~n~ • ~ 

J/w'l"'l 
~"''1"'1'2 
1/.'!.,fo>/. Jnpfo • 
1fn2 • • 

bt"""-
't.wpfo'b! • • 
/}Jn'b • 
l!w'b'I"'Pfo'J. 

t:'i-'I~"'"'"Ll' PP4."'J.,IfL• 
PJnL'J.f!. (% flws lt2"-~ 

"'"-"'"'J"'Jt) 

0,09-0,33 
0,05-0,14 
0.28-0 ,49 

0.038-0,10 
0,05-0,09 
0,19-1,64 
0,10- 0,79 
0,61-0,63 
1,08-1 ,22 
0,39--1,72 
0,28-1,51 
0, 75-2 ,50 
0,31-(1,84 
\,46-2,16 
1,56-2.89 
0,3\ - 1,36 
1 ,M-2,57 
1,07-2,04 
0,63-1,09 
1,15-1,57 
0,42- 2.55 
5,7-i--8,33 
0,44--0,74 
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till,•'!."'it ljpj .. ul'!.mt/tr,'"'' 

-mtJ J7ui1'•J' i1''!."''!."'"'"~ •il~m'!.mit 4JnJul' "'f ('i'!.'luruJin} 1/6 "''I 
-mur41nn /rul'l'!."'':i &"""''!.mil' 'itJ-.ul'!.mfl'!.mLmtJ p-.u'( til1J.1'1"'"Jin 

I''~"~ it'!.m'!.murn~ 1 lru·g~' 9 pu1'11Jurn~1nmpb"'J ili1''!.-.u1-£Jm '!."' J' 

.z.,Ju </uruh'fl tlru"£uR/'II' 41m-£11'11, ,iluru'hm ~n4 ~-,.,.~,,,L, ~"'I' 

-GmJnful' Ju? ~ tnup"luJu i1J4nJu Jl 1ilurubm J,u'!.m'JIJ'!.il "'1 ilJI/tt/ 

-up J-.u~m':i-£'!.j] 1'fZuJu -1 i1'ur9ln 1'11' t/J'I'!.'!.t/PmJ -.ui/J'I t/t/ mltr, 

-mtJ'!.,.,Lmt/ p7u';j fmp6murn Jml'm':i mJ~ '''l"m'!..,uJnrZ ilbtJ1mtt,'" 

-1 url9pmJ':i'!."' J,.l'm':i 7ulm'!."'"'" iJ .. ui'!."'S'!."'Lm,j J-.uifm/1 

(A-OOl)H =X 
OOl ·OOl·P 

,t/~t/1~ Jmnmlrm':i (Bt/eJ-ru/~ Ju? ·~nrfJmGnul 

l1U/rbt/1m~m urnil fmlrlm':i} il~-.ultJ-.u~mtpuJm,. ~t/J,,,,.~,.,. t/fl 

-wl~meJ~m7mrtl mlnm 1b Ji. ,ilnu#Juur IJ.,.,Jtl.,ulrm'!.unJ J,.jlnu"nuJiu/~ 

•h H -1 ~ut/Z~ t/p}-,ul'!. Ju?m-l.o fmJBJ'Ilr Jml'm':i t/bt/1m~m qtJq 

tR-9 ='It Jlu.JZ~ 'ieJ.,ul~ml}'!.mL-p} 1'-.u~ 1'1~urb -1 t/1'1Jm~ '9 ,m'l~· 
•/iffmlrurn'!. ilut/ZJ, 4Jm14t/J "'1 'B JlulJZJ, 4Jm1.Jt/J lrulm~ml'</ 

:illmiJ.murn ut/llJ '!.-.ulm~ -.,?'!.41' J'1"1J."'Jm':im1rr buiJ.GmJu7 ~)0!/(}/ 
iJJur14t/J J,Jmurmlt ~'I 19JGmJu? L9urJu 1'l'll' 4nif711IJ ~1-.u~ 1,/J"f' 

-mL9m ~.Jnmt/ I' m'I':J t/if fmlrurn~ ilJmlt/<f; "'1"''1':i-.u~1Tl till'llrurnr~ '" /, 

/r4J1 4J'IJl l.u6m/r1 "'l?~t/1' puJ9t}~ '!.mJ,mlrR}e}mJI'ff '1 lrumJ1/I1•" 

'!.m17.Jfli m1rrm 1puJ6 fmJue} itmUJ 1m'!.mlr1 l'mb'!.m c-c. '111•
1 

J/Jur141J fmuZI, 17nJuY,mL9.n ilil'fmlrurn~ lLuJp'fl ''!.mpfi,,.,,j, 

4£o GIJ.mum 691' t/Jmbm-p '!.m~mrlu,.un ,,.uJur1.J<IJ fmu?'1 

11fJm144J 7f (lrun-.ui'J,m1 1nJu+} '!.mt/G"mlfv -.up}p) 1T1Upf •: 

00(. 

•J.,ul fmJ69"/tp}p} lru,.eJp} '!.miJmJI'ff 14flmfJ t/'!.mif t/1' 1'1'!.61 

,Jlr t/il'f"'P~~'~"'!. m1rrm 'lrul,.'!.mlrl l'I'!.Gmvlf':i iJJ'I'!.iJ</~nml' f"''"'' 
~'iJ,.,lrJ<fl J'IJ"'lt/tJI? au9-,. •i?'!.t/1' -1 rJl9Jm~ iJ~.,uL9'.1 itub90 

IJ'Yuit1rr'll. tJpi}p} "If'" 
-?'!.tJ 1n91rr'!.lm u1l'i'J 'puJ"J fmJue} 1m'!.mp1 ili.JuGm'!.r mJ'!. ,.,;,'l':i 

~n.J •ilil'p</':J 64JbJ,n 19~Gnn~'l':i 1rul41' 'i'!."'ff .pmurnmJurmln lrun 

'!.~mJulrun 1'"'? •tJJmhmf 4tjJ'I41.'!.mir nrlrr'fl :4Lml.'!.m£I, urn</nJ 
ilf'7UJur144J 1'7uit1n9-£ J,mumJ,m':i 't/""lvmn ile}huf7ul Ju 1]9'!.Lup} uur 

-'1':1 67ul'I'!.Bmitm., ur'l':i 4il'l'l/':i ile}-.ul'!.mv"lft ''llnuJ 01: 1'1'!.Gmu'l 7f 

,J,. 41mwt/11n 1'1'!.-£ GtJJu'!. •( Su'!.mnu#Juur g~1l) il' l''i':J 1'1'!.61 lifl' 

1/"mpmJ ""'-'l':i G-.u1'1~/j,....,IJ'.1 G4J,tnpmJ ilJ'IJl LuGmpl lruGul¥1' 

'!."'l'f'f',;,,J, 7 s .. ,.1,urJmpm v-.u6mp1 tJitf"'P"'"1. ,"J'II' """'P 

-nrJ 1'1JI.mnJutJ• 7f 7m'!.mp1 1ruJ1 fmJupJ iJJ'I'!.?.J'!.nmp f"'l.'l mJ/, 

'ip/lt t/ t.JJm1tJt/J bulrGb '!.,-£ ,],., /'"'') -,ul'l+mnYunJ G4J'I'!."'"7uJul, 

tilJurl</tf: ltlr'!.mlrl lru19'!.61 
J 1ul fmJupj il"mm Gqlm.JluJ, Lu6rnf.1 mlnnr ''!..Jwnrlw </nJ'I'!. 'il,mp 

_,,/ l'I~GI.,fr rmfrm'JrJfo Gmt/ '1 17'!.m~ "/tu41'1'!..,, '!.mJ'!. r7uif1nlf-£ 

£i,t/ :~ pmlr·i"''ll, iJJmlt/tf: '"f.,f''IJJ'I ~m~nrf'mp '!."'l'ff"'111J'fl 

: ( ~-~~nrwnr':i tJ~mpmJ 
i J'"l""'"'J. ileJ~u1'!. l.'!.t/ln JJ7 •pmbiJ.m '!.'II''" 1'/nl,n ilruJurlt/rf:) 

ilJ'I~lt/p}m" '!.'ilJ!fp ""7uLlf'.1 Lunu'.t 6¥Jnrbmv tJ4J'Irf£'!."'6 1f~ 
-GJ!fp J"'l'"'':i mJ~ t(/run-.ul'~ml 7nJutJr} il1m'!.mil'uh9? 4urmJur14tf: 

"'l?'S'il' l'"'b'!.m c-~ 19'!.~JI, iJ'!.-.uliJ .. uLuf'Jub £1'(1 till'"'"ffmurJnr 

1'1?"''1-.uJm'l "'1 J-.ul fnrJue} il'mw 1'1'!.61 ilZ4'!. "'17'!.41' 6'11' """'P. 

-mJ lll"''l';t 6-.u1'1'!.6""''1':i lru7f'f l.lm '!..,"dd 'lLuJI''fl 1¥lrf'f'"'UIJmJ/ 

/rul4p t/Jmbnr'? ?t/'!.mpmJ il"-.uL'I'J ""if'!.nr"'fUY'I'J '!.mi'GmJnu'l. 

tl'll' ""7uL'I':i ( f'nrJBJ'Ip 641mJp 41mur411n} il'mur v'l-£ t/~nrp 
-mJ 11f'!.G"'I' rlunJ mml 1 u "''l':i 4tJL.fl 4Jur1</tJJ ilmJ'IZ '!.'l"ur"""'f 
mln'fl :'!.4urJqZ '!.'l~uru~mf' -1 l',u11n" lrm1 ilp}L rut} t/Jur1lJq: 

, tlruY,nr1 mJ'!. Lt/lnu ,p}lnup} 4rlm1</tf: fmFlJe} 

1'1~1, mJlr 7U~mlnnr IJ.'Iquru~nrf' tjJnrbnrv """ ''!.t/1.. l'"ln '!."'':JJJ 
1'/'!.G"'tJI' il~mlruLunJ 4Jnrlun0 :lrutf:t/'h'!.mp} 11f1nm~ 114-p iJ'!.,J'IJ 

7 Jmbmv '!.mJ,nrJulrun 1'1'!.G~'Ilr ~ 41'1Jm~ ~~tJmflnUm nrJ,7 '11!1'1 

1 "·~"'J'IZ '!.'l~uruJ,mf ~mJmJ _ml~ml..;;, -1 f"'""'"''" iJJ,.bnrf UTI 

/ t64Jmbnr-p t/1/J'ItJ-b'!."'ir "'1 ( mJlu/1 t/'!.'lb'!.-.uJ) 
ft/lJmpJn '!.nrlnm':imlnmnfm'!. I'"'" 64?tJJnrtJrm? m~m'!t/1' 16t/lnpuln 
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HZ 
· 4Jnrunr 7J bu~f"'f •lnu~nuJ~4r '('Jcon-o) +m1mpJq6 ·~,,./, .. '; 

4nrln Lu'!.GmJu? '"'murnupJ11fl •JruJIIJnr#nru"t~ il'u11"t~ '!."'~"'~""-'"'('" 
•14Jinr ~'IJu •J-'I'!.'!."'I'"'~Lnr.q-·dqd-mrn lJ dqnJnudu]tmitdmn 

tiluru"J J-.u-£'!."' ~-ru111m"J 

'!AJqiJ-ruflflmlrrJnr'J 4/t6nrbb~ fl'l"'l '!.l-ru~n4 ·~mur 4nl--.u1 1'1':/mlt• 

/'"'.P 4~Jnril' 41' 7J 1'11' 4J-'InnrflnrLqJ-ruiJ 1-'1'161 .,.uurJif'Z ~mJmJ 
iJirrJm'J 14flm~ g-f ~ ur'ZifpmJ'J'!."' Jmpnr';j mJ~ llftU';j pJunJm'!."' 

'l-'1'!.-.u if'IJ.uJu t J,fl-.ulfJ. Lu-£'!.6 '!.If p-ru'!.Gm'lmum 7J p-ru'!.m-£4nil'o 
1 
.,..1,.,..p-z "'-'1':1 4-£o iJJ!I'I-.uflflmlnJm'J urmb'fl ''1-'1 p-.uHf~ p••1 

4-'IJrii'L'I'J '1.-'IJubm-£~-£ iJJ-'IlnJm'J Jpmll!]-.ufm~J-'1'!. 4-£0 t~46~Jm•/• 
~mfl 41'1""' ~ p-ru'!.unr~ iljT ruf-ru1 p-ruil'ln'l.-£ 4~-ruG111.,.m 4Jo 

I 4~JtJ ,} 

4-'1641b 7J {4Jif'J.Um'Jo} 4J'Ibm '!."'~mp-ru41m~ •4JII'!.-.ufi/JmlnJmy 

-1 p-.u.,.il'bii'J •ur-'I"J 4il' 1'4!1 fJ.'ipmJ (J .,.u1-'IJrU,.nfu+ iJirrJm'J ~"''!. 
4"'/'"'.P -£/'fl til1muq "'11'141' 1'1'!.6mil'mur Jpmlfl-ru"t-.ubb 7J flhuf-,,1 

~J4InrurJ41rrn Su'!.mnu~uur 0~ 4-HQ)J lp ~ 11f~J6m1'1/tm mJ/t tJLml 

.-1 ,.-z,pmJ':I'!."' Jmpm';j -ru1mur 61-.u6 ilnq6uJ1rr '!."'I'Gmumyo 

tnr4n1•up~ 1'1,-rulm~ 7J ~nrJmJ ,.,.6murnf1 

mlrrm •4Jr6m~J,lmil'p4';; .,.ulrrJ-'1~ 7Jfl'lfl iJJ-ru'l 'lfiQ tiln'IJ'I~"'I' 4J~ 
l p-ru'!.uJ iJJu •urJif'Z 41' '!.If p-rupbm~ 'I p-ru.,.i/'m.,.m'J iJJ'I\14/J 

-m~ Ju/uJ 7JU1'f';j"'IU'JIYJ 1m4nhup~ 1 p-ru~J6mlnrum 'I 4J'I'!.14flmll 

JIJ"'I' 1 p-ru/r'JmpmJ iJL-.ug ,1-'IJ"''J"'+mfl 'llreuJ (J -.u 'Jim 1'1~"'"' 
•1,, 4flu'Jnr'/Ju+ 1'1'!.61 '£-.u/ lp "f~Z/1 7J J-.u1 lp O"f-!) 1'1'!. 

4GJ1iJ/r JmJ'"'';; -.u1"''!."'"'" nr4n1-rup-}-·ilitSmdntl t}it-gmmmnFn 
tp/1-.ur 

--ru1 '!.4TmurJ41nn 6u~Jmnu~uur 0~ 4-HQ)l 7J fll-.uf-ru~ Gu'!.mnu~uur 

OJ: 4·HQBN pnr~ 4-l-!Q)I •L-rul '!."'~mn-ruJ <J'I'!.flu'!.m •J'I'!.~m.pmJ 
1 /ruJ'I'!.flu'!."''fJu+·/r4urmurfl-'dqd-mfn l'{ dqn.r"'ludu]tmadmn 

0(~ 

"' tJru11ff"'~u1 11fp 4urJ41rrn &'!.nrJ'!. 111'!./inrull';; iJJ11'!.-£JuG 

~nr'IR 4Ji-ru4Jurnr'!. Jruunr'}urnrlrr . -£Ill t~J,-rulfllnrlrr 1"''!.-'1'!.-,u 4"-'1"' 

~ LuJnr~ 64'!.-rultJ-rufJubJII'!.nJu+ 4J1 ' 4r-ru4Jurnr'!. '!."'~nrbmur 
~ur •Jru11/(Hu1 p-ruJ1 '!.1 nr 1111J.6nrull"' 4111Jnr~ 41 p-ruil'lrr11-£ 41' ?u 

iJJif'!.-£Ju6nr~J.r 4p-ru4Jurnr'!. '!."'~nrLnrurtll' G41mJ1u~ IJ.nrpJu.g 

t{ urii"J 41 nr1 no 

~mlJtJ Jruur¥-£ul-p-ru41nr~ yJu+J Jpml/]-ru~m'!.-ru-£'!.il 6'!.mJ'!. -ru1 

~9urmbnr tl-£ul G'/uuJ-£u1-p-ru41nr~ ~ p-ruJrurnrurnnr':l il'!.-rul/]-rulnr~J~~'!. 

4J'I'!-£4nil'oJIIfb tp-ru'!.Gmlmum '!.If Jlf'J.'J."'Iulfllnrlrr blf.p-ru ~"''!."'I'"'·P 
'!."'I'CnrJu? 7J ~J,mpJuj ii'IJ.uJu ,J-'I'!.-£1nil'oJ-'11rr '!.'1 p-ru'!.nr'lnrum 

"~-'II' mJ'!. ~nrur 4nl-ru~ tp-rub-'lur iJ-rup 1-'l';;"'lrr iJJIIfl'l fmJu.w 

1JoOl.-09 
urul' 1-'l'!."'lrr';;mlrr JruGu64p -ru11fnJu+ nJm'J"'':I iJJ-,u'l il'!.m'J4urnnr 

-pJ1f1 4Ju •nrJJr 4ii41J.LnrJ '!.41nrJ111fJuJrnrL-'Iur puJ-'Ifi'l '!.mJ1u, 

til~mJruLunJ ml~mlrrnr 41 Jru-£4Ju1if p-ru461m~ 

,Jrun-rulp /rn4 •ilJimf 4~mpubunJ 4'!.mJm'!.unrrr ~ p-ru'!.G'!.m Jru64r 

4~'11' 64J-'Iii'GIJ,'fl :Jru'!.nrSnf nrl '1'£11~ bu&ll'!."'~u i1'6'!.m -ru~J-'1 1 f'"Jr 

-~nr+ il'!.I/1J-'1Jr •l1fp 4lnrJ1u~ 1'/'!.-ru-£'!.il ~ f"'Jr&-'114 '!.Jinrf 4Ju 

'"'If';; 4'!.nrJnr,vmn 11f'!.Cnr4r '!.nrJ1u~ Jmpnr"J nrJ-1, tilp-ruJufl 4J 

·'ft/-'1 1~~n~lf IIUllf':l 6-ru19Jm-£nr-£ il11fJrurml'!.m 4JII'!.~"'llrrL1rr 7J Juur~ 

IJ4Jil'u+ 4'!.nril' 41'. 'ip-ru4Jurnr'!. '!."'~nrLmur-'11' 196b llfp 41nrJ 

~1u, :~nrJruLunJ f"'JS1 .,.u-£4Ju1il' 41' m41l1m~ ~ f"'J6bnr':l l-'11' 4Ju 

'"u'!.nrllnf nrlurl•+ 1q~nr+ 7J 'llfp 41mJ1u~ 1-'I~Jmurnr-£ iJJ-'111-'1 Jmp 

4•';; -ru11f.,.urnrbnr nflrr"''!."'~"''!.1J'I.,. 64J'Iil'"'lf':l '!.,.lfl-ru.,.m'!.ul/f 

'"If"' fl-ru I' 

quulf';; 64~,J~ 1-'l':l"'lrr iJ~m.,.Jn ~nrp~m+ J-rupnr urm"t lu .,.UIJ. 

4mGn/ ml~mlrrm p-ruil'&mfl'!.il 4Ju <Jo 'i'!.mil 41' ~ p-ru.,.~m'!.-ruJm'Z 

IJ.m46l,nr'I.Y rilJ-.ul ~ p-ru~J,m1. 64JIIIi'f iJ-£4Ju1il' 4p-ru461m, dq.,. 

-('mJmur 7J 11f.,.f"'1U1 4Jm-£nrl. "''I Ju "17'!.41' '{.,.uJ'I'!.~4urnr'J) -£4J 

-u1il' 4p-ru461m~ 1'11J.Gm1qJrnr -, llfp tj~m.,.Jn .,.uJ-'Iurmlrr urnm"' 1qJ 

4u.,.mblfur ilJqfllf ""''!."n/ f"'""'nrbm 64'!.uurq6nr 7J 64urJ41an .,.u~ 

4"'"'"'"''!. -£In :iJJ-.u1 "'1"''!. 1-'I'!.Gmu'I'J ~ ur'Z'fp"'J"J.'Ill :il'lu"'11Gm -., 
ilurJ41rrn lLuJpnr ~ p-ru'l6mv-'l':l iJJ-.ul .,.unlJirrl:l'fl tpnrb'!.m i/'-'IJ-'1 

1-'I'!.~J~ iJ'I-,ulj-rubufJub nln t'!_~-.u6 1-'lifrmfl 7J '!.4ii'Jtf£ 1nrpJu'l 

dlJ lnrur u-r11"l iJJmbmv •il~mJuf 1-'l~"'ifr nrlrr'fl til~nrJu~ 1-'1'1"' Gnrrl 

7J J-'1.,. 41rr9-£ il~mJruhnJ 1'1';;"'1rr iJJmbnry .,.u~murmlrrlf.. -ru11f1J.'butl 
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e.l:tuo.su."'-tt 107-r ... 

OULUS, l.,f'J.rnL,QQ UU,l!:J.QU fubC'lUbuSn..y 

UwpJ!wtJ.npnuflihr. L_ fiJnt..php.-&urlllurfrf/_-tfrnrtl~~~ilnflilbpnl/_, 
~,LP..,, aw9tur, ~zbn.e ~z .. ..,.ewrbrnl/_, J..,J,..9 nL19, P..r-1/r'il P..,'l. 

iJfr.e, "/.fr"/.bur, u"/.frruriUJP"!J J,. {"L!J~frl ~~nLI/_bUJ, l_IUt/r/rl_ piiiJIU~ 
ft..,J 10 tft J..,l/_..,l nLilfs9"'l 'llJUiJ, p_bpJ,..l..,P• ,..J-fr~ (f...,9..,!;..,~ 

urfr~ilhrfr ), 2 urn~nUIUiJn!J OU[IIIJfr ztfrnp, :Pfrcurrfr pnL'J.fil 1 J-fr 
l"LJnLJP KJ ·/r Jbp l"LJI/_111J, 'llfrsbpfril, h /f>bc/ril'lfr l"LJnLJP' 

lfbpnq~ u~qpm.fil!e·- Ouc111il (C6H100 5)n ~~~Jfrl'"'l,.. 
(~.,J 'lfrwuurw'l.,..) !J.brJbilurfr ..,'l'lh!JnLfdJwJp 1/_br t- ,..J-1/_nLJ . 

Jwlur"'l..,JP h 'll/"L~"'l~~~Jfr' Oul"'lfr -G.b'l..eJ~~~il "I.P"9hut! ~~~~'l.JI/_..,J 
. t Jp 2_111p.[! tfrnL[bpfr!JI npniJ9 d111J111iJ111~ UUIW!Jf/_nLJ hi, Ul111fpbp 

Jfrpwii~J-L iltm.filbr' Oulwil p111ptlp Jnlb~nLLIIIJfril "i"Lfru~~~fu~~~rfr'l 
t J.. l_nL'fl/r IU'l.UJUJ 111{'/bl\fr'/IIIJfri, funLJp, IIIJ'/ "/.IIIUJ(;.IIIn.nf/_ tc iJ111 

l_~ Ullll[fru 1/_/sput~uz'll'li,"'J. Zlll'.j!WfiJbpfr n.hlll~flfrllliJI 
lJ' lllf.UIR'l.IUi, J.. 'll/"L~n'lllli, urpnJbrfr J.. /f>hcfril'lfr [RLJnLJfdilbrfr 

1\bur IUn.lllt_..,9 ilnLJ hi~ 'lr~~~~..,<;, n.b~~~~sfr~~~ilhpt 

Ouc.,iJ J-fr 1\bur IUn.lllpiii!JilnLJ t" ~~~~"I."LJur 'I"L'illlll/_npnLJ, fru~ 
ilr ... "fr'lr"Lfr'l.frs uUJIII91/_wJ- il1nLflhre ( 'lb.eu~~~rfrililbre) l"'lfr r.bu. 

"'"1112...,9ilnLJ bil ~~~~pJfrr ~.,..,_ur..,~~~~r"frr h IIIJL 'I"LiJIIII/_nrnL,/i,J,r, 

llz}uwmwfi.l! ~ efipwgl!e·-.Z."rsilbc 2 tfrnra~~~'imp, J"Lr"'.e~~~il
l.J"Lrfr Jbp_ {[/i,/,{ 8-10 Ul OU[111Jfr znr., WUJIII utf/_b[IU!JiJ£{ 1-2 Ul 

wJMfr tr~~~lfril J'l1.~~~J-.f.'. ll'h~ 1mrtl~~~iln[ile fln'lilbl ubillw~fr 
p_bpJUJuurfr-G.w'ilnLJ, JJnLu(! 'lilbc 55°C-/r p_bpUtiL{IJnLil nLiJJ,fl"'l 

'l..r.., Jfr'il P111'lilfr.efr 1/_pwt 

Oulllllfr ZIII.IJIIIPIII!Jtfllli, utuurfr-G.wil(! npnzbcnL r.wJIIIr "/111111-

rllluurbc ln'lfr [lnLJL LnLJnLifd (10 tft p_rfril Jfr 2-3 ~-[Jh 1"'1) 
h r.wl/_111u1Up .ewilut~nl/_ l9i,bl Jfr .e~~~ilfr tfrnptlwiln{l'ilbpfr Jbp_t 

S?r,,frt PIU'J.ilfr$nLJ b'l ... J tfrnptlutilnflfrs 3-5 rn..,_hil Jb~ wii

,_J, fru~ ubiJ/w~fr p_bpJwuurfr6.111'LnLJ /,'J.IIIJfrs' 20 rnUJbi, J/,~ 

wiJ9wJ "/.frUJburnl/_ 1/_bp!JiJ/,l iJJm.ziJbp J.. r,1111/_111U111p .[!utiJ~~fr ~IU

PfrliJbpnl/_ l!Jilbc 1"'1/t UflllrPhr t"LJfiLiflilbpfr Jhp_r Ouc..,Jfr ZIII.IJIU

riii!JJIIIiJ "I.P"sbunLJ uurwsl/_nLJ bil Jfr Z"'rl! Jfrp_utii~JW£ UJrn

'I"L~urilbpt t1111UJJ "fr'IP"lfr'lfr IIIUUJfr{;.llliJfriJ' J"'lfr r./,ur ~UUfiii!Jf/_biJ 
216 

· •r• t./•r 'lnLiluu/_npnulilbpt ~fr'lr"Lf''lfr u~'l.Pi,~~~~~~~i, uurllltlfr~~~l"ul 

'""'!J'[nLJ t- ~III"/.UJWJIIIiJnLziii~W'fnL1iJ, 1\hurn Jutilnt..zlll~lll'fnLJi, J.. 

" "'!'" put[/r iJJ111iJ ftwpJfrp 'fnLiJIIII/_npmJ, Jfrt.utii~JW[ uurut'lfrlll'j,/,;. 

f'""f uUJutsl/_nLJ t- ~..,rJfrp• 1/_wr'l~~~'l"LJil h '1/"lfril 'fnLilwl/_npnLJ 

(, t/bpp_ut"/.bu llli,'f"LJil t" 'lwn.ilnLJ ~~~~J ffl..nLJ t P*9 'lb'lfril, IIIJ

"fril.eil' /"'/" 'I"LJiJfr, 111/i,"/.bu, frill_"/.bu ~~~~r uhpnLJt lJpb ~ourfr.f! 
11,., bp~nL tfrnptlllliln[lilbrfr r.bur l;c ~~~~rbcfr t ~~~~ur~~~rbc 1/_br~~~~~~~'il'l

~"'1 z..,.e..,pilhrfr n.b~~~~sfr~~~il h r...,1UJil111pbpbc J~~~cur"'l"'<;,' 
Ubil1~~~~fr t_bpJIIIuurfr-G...,iJnLJ ..,_..,~;1/_..,~ br~r"r'l tfrnptl..,ilnflnul 

"f''IP"lfr'l.il eil(1111ilnLJ t- zlllur '1111<;,'1..,'1' 
U.~Mfr cnulnLJflf! UJ111urp111uurbl r.burlrJIII[ ~bp"/.• 'I..,P,.L ~..,J 

IIIIU(tb~utilfr 25 qp ut~fr~f! UJrnrbc UllliJ'/fr Jbp_ J.. 1111/_b[ut!Ji,/,{ 

35-50°C p_bpJ111uUJfr-G.111iJ nLilbsn'l UJIII.[! t"L('t {nu}nLJ{I(! fuum

~~b l h flmlilbc 30-40 P""l." nL 111"1.111 :Pfrcurrbu :hfrcurrwurl! 

1/"l...,r"Lilw~fr ~~~Jfrc~~~'l.~~~ /f>bpJbilur(!t 

.. l:lu .. se.~-tt tOS-r ... 

OULUS, fafa'-lUS,u l.,f'J.rnL,QQ 

Uwp.}!wtlnp.nuffihp 11 fiJm.pbp.-Ou/111• f..P111Jfril put'l_ilfr.f.• 

UJuturfrl/_-tfrnrtl.,iJ,[Iilhrmi., J-fr l"LJ-nr.lfl KJ-fr Jbp_, fufr~~~ ~~Jp.,

t1 ... ~ fd{lnL, N a2 CO~-/r L"Lt)-nLJP Lr !f.htfril'l/r cnLJnLJfl' 

Uz}uwu\lufi.l!~ efipwg.l!e· --OU[IIIJfr z-.e~~~r~~~tJJIIIi, "I.P"fi"""L" 
:j,brJbiiUJfr ~..,ur..,c/rurfr~ 1bre 1\~~~.,~~~~'il~~~l"L I\111J111r ~wpbc/r t- "'J'I 
;m.jlut['"'!JnLJ(! llln.utp_ pb('/,{ IUJl ~111111111[/r'l.IIIUJnpiJbpfr iJbp~IIIJnL

"' , ... J p ( [il(l nLilbpnl/_- p_r~~~~/ril frnilnl/_ }t tP nptl111iln[lfr J bp_- L!Jilbt 

[() tft OU[utJfr znl>, "'""[III[Jilbl 2-3 ~wflfrL fufrur MJplll~util [il[lnL 

1. Jf,ilzl.. ""..,Lf! 1ilbc p_r~~~1fril PIII'J.ilfr.efr 1.r~~~' lJn.111cnL9 Jfr .e~~~'ilfr 

l"'"fft r.bmn pnptl111iJn[il(! f,111iJh[ uumbsiJ/s[' (1{11/_nt..fiJnLiJ(! l_b'l.n

J""!J~b[I1L r,..,JIIIr 1111/_b{III!Jilbc Un'llll IIIJi,.[!llli,, Jpilzh nr pz·fr~· 

~,t,r l'l"/111<;,..,.,, .Z.br..,~~~~i19iJ,, z~~~.e~~~rilbrfr .iJbr~~~~1nLfiiJnL'ilf! ~w
rl'JI' t- •/mptlbl !J.hlfr'il'lfr L"LJnLJflnl/_ ~~~~J urpnJhrfr nhiu~sfrutJnl/_t 

11.1"11'" il.ee r.~~~JbJ111urbln1. il~~~funr'l ~~~zfu~~~ur~il.[!/r r.hur, ~urbu

~l.hl', np bp~nL '1/,"/..[!"L,/i, t-{ OU[Wifr f:,fr'IP"lfr'l.f! (!iJ{1111iJnLJ t
),,/'1., umut'lfrlllilbpnl/_ JfriJl_J.. 'IU"L~n'l.wJfr UUIIII!JnLU[!I 
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u.rotua.tta."b"ft 109-r,.. 

UUI"'LURUubflr QVlLUun~r U~Sr'-ln~(c}8Uu nrnr;n~UQ 
·-

Uwp~wqnpnt_tl'Ghp L._ fiJDLpbp.- Oul"'' zurwmfrl/_·1/_tn['l.UILn(i· 

'Lb/'nl/_, '-.l'..,tfrL P..,'lLfr.e, ~nlp..,Lbl', p,.J..,~Lbl', ..,ll"'-1'• ~bLurl'n· 

"iJ..,funLJU fn/'Jfr.f!• Q/rtn['UIUIUIJfril pnLI[.b['wJfril [nLJnLJfl• lf.blfr"iit'fr 

L"'-~"'-lfi £. nbw~urfri/_Lbl'' Pbl'url',."iJfr Jb(ln,.nl/_ zw.ewi'Lbrfr .[!,.. 

t,..,~..,~-il "I'"ZJ..,t, t,..,J..,I' (urliu -zfu..,m,."iJ.e 78) 

lfbpnq~ uqq_pnLfi.J!J!•-t/,('~IU/nufu t_UIUUIUIUJ"-IMJ f;, n(' f"JnL• 

fiiJnLil nL'ilfr 2 ..,Jfr[IU'I_UI, n['n'b.[! frl'wl'fr9 UJUI['I'/,/'1/_nLJ /,t, frl'b"iJ!J 

"i,/,['f"['JnLf1J..,t, pilnLJ{inl/_ £. .fJUIJ.[!UIJJ..,t, J..,J..,t,..,~ 'f/,"/.fr tbrJ

wumfrf.w'b'b nL Jfrt.w4...,JI'fr nl...,~sfr..,L , .. 'bbs..,J frl'bLs 1/_b/'..,Pbl'· 

JtrLL.[!nl/_ !.. ..,JLL' 

A-wJfrL..,q..,"iJ ..,1/_btfr t.bi'J..,~..,JnLL f; !.. ..,1/_J.Ifr l!fr1.. Ul~mfrl/_ f; 

pH-fr 9"'JI' wuur/rf...,L'bbl'fr 'lb"l..f!"'-J' tl'"' o"l.urfrJ..,l pH 
l,wiJ.UIUUI(' f; 6,0, fru~ B-..,JfrL-'l"'Jfr t.wJwl' ..,If, t,..,l/_..,,..,1' f; 
4,0-frl 

A·wJfrL•'l..,t, oul..,t, -6./,'l.f!"'-J f; ,'/..,JI' Jnlb~"'L..,JfrL ~zfrtr. 
nLLbsn'l 'lb.[!umrfrL"iJbpfr, "I'"L.[! ..,Jfrl..,'l.., tfr t.bur..,,.., "''l'fbQnt• 

flt..,L m ... ~ JfrwJL 1/_br b'ii wJI/_nul J..,lurnq..,Jfr' B--1/rlw'l..,"i, 

wl/_blfr f,bzmnLf1J..,Jp f; oul..,L f.b'l.[!nLJ J..,l'""'l..,lfr £. ~~unl/_ 

t_w+ url'nt.n,_J f; ..,Jfrlnytb~mfr"iif!' lJ.Jfrl..,'l..,tfr f.b'l.gJ..,t, (!il'fnL

"i,,.~nLflJnLL(! ur~ppbp pnLJubpfr OU[IUJfr t,..,J..,I' urwppbp f;1 f;l'. 

~nL ur/,u..,~fr ..,JfrLUI'I_UI"iJ/,/'fr JfrUIQJUI[ Ul'l_'f/,[nL 'f/,"/..f!nLJ OU[UI"iJ 
url'wt.l/_nLJ f; 95 urn~wunl/_: ' 

Ui(.;Jwmwli~r J!lipwg~)!·- A £. B u.~JfrL"''l,."iJbl'fr eL1t. ... Ln'-l' 
w~mfrl/_nL[iiJ..,"i, nl'nzJwil t,..,Jwp "ibm.[! t umtuLwl lf-bi'JbLurbbpfr 

J,_I/_,.J.g, ?-I'"' t,,.J,I' ~znbl 5 qp "'ll"'-1' ( JfrLtl.. 0,05 qp l.ez· 

urnLfiiJ..,JP)• l9Lbl 100 tl't m"'l'"'l"'f1t"'L ~n'b111U ~"LP"'tfr Jbt., 
wl/_bl"'fJLb[ 90°C-~ 50 tl't t."LI' £. 30 1'""1./, {iln'lLbl ubLt..,~"'JfrL 
t.hpJ,.uurfrf.,.LnLJ (5 1'""1./,L Jb~ ,.t,,UIJ fr'"'nLbL)' ll.t"iinLt.bur£. 

~"li'"'J~ "I.UI['"'-flw~nL(i J"Lilf! lf-frl'-"l'bl. b[ilb lf-frlurl'"'urf! "l.'lur"l' 
f;, "'"!."' ..,,L Lnrfrs lf-frLmrbu ?-r,u"iifrs t.bmn lf-frL"'I'"'urf! ..,I'UI'l 
~b"iiurl'n'bwfunLJII/,l £. 'fwpd.J..,l lf-frlur/'/,l: 

A £. B UIJfrLwqUI~tbr/t -~urfrl/_uLfiiJ"L"f! "I'"Z"l"'- t,..,J..,r :Pfrr 
218 

"'l'..,"'f! Lsilbt 200 u1 "'UJI'"'l"'fl 1.,t, t-+frt ~"LP ... ilbr~ Jbt. 1.. 
uu/_bl..,9t,/,l [iln('IU~ 1."'-1' Jfrilt_'- ilfrzf!' 

100 tCt m..,l'"'l"'-fl J,.t, J..nl'u ~"LP,.ilbrfr Jbt. Lsilbl IJ • ..,~..,t, tl't 
/f>frlur('IUUJ £. ..,l/_/,[..,9ilbl 2-9 tft s/rur['UIIniUJfrL pnLlf.b/'wJfr'b 

fu..,nLn'-1''1 ( pnLlf.brwtfrL lnuJ-n'-tfiLbrfr "I.LUm{.LUumnLJf! urliu ff!l'• 

.gfr 1/_brt..nLJ jt 2-[''f pn['d."i,..,~,.'l. ~n[p..,f, 10-1/J /'""/./, 'ft,/,l f('W• 

tfrL P"''lilfr.efr 1/_/'"' 40°C t.bi'J nL[' JLUL "1."' 1J wLLbrnuf £. Lrw 

1/_l'w w-J.btwsLbl 10 tl't 2 urn~nuwLns oulwlfr lnu)nLJ[il (Lwfuo['n.[! 

40°C IIIUI.J!U19['..,J }t tm1L t.brJ..,uurfrf...,LnLJ "l.wt.bl f;Lfr 15 1'""1./,, 

..,Uf.., t.w"iibl ~"LP..,"iJ, -4.bl..,9Lbl10 lft lf.bLfrLtfr l"'-J"'-Jfl £. Pbrurl'..,. 

"iifr Jbfln'fnl/_ nrnzbl 1/_b('UI~Ul"ii,Ln'l ZUI.[!UI['Lbl'fr Lb['~UIJnLfiJnL"ii(!l 
, A 1.. B wJfrL,.q-ilbrfr ~~~~urfrl/_n'-fltmLe nl'nzbl rfrnl'd.Lw~,."i, £. 

~nLurl'"l LJn .. z"iibl'fr ~zfrnLbrfr m"'I'Pbl'n'-fii"'Jp £. 1/_hr,.t)bl euur 
/f>/,['J/,'burilb/'fr IU'I_'f/,QnL[il~wJp IUiliUf_IUQIUJ JIU[IIIn'I_IUJfr1 

:,..,zl/_nLJilb['{! ~IUUJIU('/,l (!UUJ 100 U<f UllJ"'-['/r t.burJ..JIU[ ,..,t,..,. 
J.J..fr OfLnL{iiJ-Jp' 

"r'-""'l' 

x-
100 r (a-6) 

Bd 

a- Jw[Lnft'I_UIJ, tfq .j!UI"iJUI~t, f; +n('d.t,..,~,"i, ~n[piUJnLJ, 

6- J,.l,."'l..,l/t uq .g..,t,,..~t, f; ~nLml'"l ~"LP..,I"'-J, 
B- ..,t,..,lfr'lfr t,..,J..,I' 1/_b/'9/'..,J [nLJnLJ{iJfr tft .[!,.t,,.~{!• 
r- [nU)nLJfilfr {!"i,'ft_IUilnL[' JJUI/_Ul[(! (tCt)• 
d- IUlJnL['/t iiJnL2.(!1 

u.rotvu.ttu."t.-ft no-r ... 

UUrlURU8r U~UQU8nr~Q OULUan'-t LUfln~US UbflUbflr 
OtUUu dUUUuU~ 

Uwp.J!mqnpnulfihp L. fiJnLph(l·-~/tJ/t,.~,.t, p,.J,~, Pt"'-1'/,. 

'JIU[i1Uiu 1 Ul'l_pbumb QUiilfl, u"/./t/'urUIJ/'"9 £. l"'-9~fr, nL"iJblfr• 1/_/'d.fr"iJ, 

.lbl,.mfrL, J -fr l"'-J"'-Ifil KJ-fr l"'-Jnt tfinLJ ( filn'-ll) £. ~-rurnl/1/ti/t 
UllJIIL['I 

11.2JtnumUtG.J.!fl J!lipwg~)!·- lfl..,ml'..,u"'bl J-bL ... urfrLfr (ifrflb'l 

I ""LU'J~ 2"t, 2 q. 1fP/o J-bltuur/t"ii) £. L['UI 4.1'- z-rbl ufrubn/t 
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11/"hn'!.m~ G,,.f 

~ r-r"l'n/"4' G4'!.'i1''1-IJ 11'!.1-.ul. 4eJ1-w{nu1 ~"''!."'1'"'1' f!,mpJu,/s 
r/rup}1-ru{nu1 'IUim<J, 

~ml.'lmi'J'I1n44!'-,"'i1m~ '!.m1e}-ru1mpJurr_, l'O 1qJur'iur ilf]1m{nu1 J,/1' 

.Jm~m,l-.u1nJru1n {Jm/rGmurn t"l'll' 4imd7u~ 'i~mLlnu }u/re}e} '~"'II 

-mJ /'ff ur4n/ 1'1f-ru7 ilil'fm/rurn'!. f"'L'I mJ/r 4Jml.m'e 'irr.,411'fl 

•r-ruJu/rm'!.-rul. '!.1-.ul.mi.Jm/r LuGmur'l~'!."'? 4/rG,.,.,, 

G'i'!.-ruTe}-rufJubJ'I'!. 4-~QUW}! Ju "'11'!.41' ''!."';t'!.Tm 1m'!.m/r1 't,.'"'' 

-1u~ /ruGu"l41' 47'if.f), t1qp 41mJ7u~ 4'!.'1brr_,-.ull (/ruJmbmv '1'!.'171•{/} 

h1Jur7'i'f: /ruJurl4'f: 'lurn'IJbm ilil'{Jm/rurn'!. f"'Gm"lmwm <-rutlfl rr_,m/1 

-mJI'{'f lp ~-l 1'1'!.61 6'11' 4J'I'Sd"'!."''fJup uur'l~ G4'!."'J.[, 
. 

,J-,u"l "'I bmb -rue}e}mn/{Jm ''!.41mb 

~uJ-,u1nJ-,u1n -1 p-ru'!.Bmlmwm "'I r-ru'!.ml.'inil'o il1u7mbuJq1n JpmTpf 

--.uTm~J'Irr.. qlmhml.4nil'oJ'Ifb til"fm/rurm!. (4'!.1-,ul. b-rup rmiJ J¥r 

-Jm~) 'l'!.'17mbuJw1nJ-,,1n -1 1'1"'!."'1mwm "l'll' 4J'I'!.fiu'!."'fJucp 

t JHUurmurnupJ'Ip} 

LuG'I'!.-,u '!.-,u1tJ-,upJ'I1 Jo!la' 1'1~m1n pmp f~ "'I 1q~mp iJ,/'1". 
4
BII'!."''fJucp nui}fl '!.miJmJpff ur4nJ lp <:-l 1'1rr.,Gm1'1/rm '!.1-,u~m/ 

mJ/, q?4b-ruurn G'!.uJu •(G4Jb~n '!."'1''~~11 {'m/r"lm~ ,'11nuJ g f""l 

-Gmw'l ilurmJur14'f:} 7lJin11urn iln-ru~J'I '( {'mJGmw'l? , ilurmJur1¥'f:) 

'l."'~"''!.'eJup iJn-,u~Jq ,Z-.upf!, f ilrt..'II'"'L'!.il 4'!.41 -1 il'ur'l1n p-,ui!"Gmp/ 

-rr.,il qvJu. rurmJur14'f: 4'!."'"14urnmpJ'Il '!.1-,"'!. lp Ot 1'1'!.Gm1'1/"" 

mJ/r ¥1.J-.u'!."ll"'ll/ 'Jo!!Z' 4rr.,'i1 -1 il"ur'l1n iJrr_,m"J4urnmpJ'Il ¥LJ"''I 
-·'"'Ill ·,eJ1ruflU1 Gu'!."'" u~uur r ,,,,iJ"oJ'I1n~4rr..4fmJ1 lp l "'I p)1mc· 

~-.u1 rJme} fmurnmJmm1n Gurr.,m_nu~uur l 47u1mbuJ41n l.Jl Of l'l'\ 

-Gm1'1/r"' 1'1/' ¥1mJ7u~ "'If"''!."~ Jpm1tl-,uLuJmur lp OOl •/ruJm14rJ: 

ru/rmil"lmf 1'1Jur14'f: ile}i-ruf-.u7 uur'l~ G-.u1'1ur"'J. r1u-.u7uur 1¥f'lm~ 

'l'!.mil' 41' 1'/{'Jubmurbo e}-,u1'!. ~4ur1n'ln'iur'!.m "'11nJu •p-ruJ'I'!.'I."'I' 

-lm1n 'i'!."'"JijurnmpJ'/1 'i1Jm1rr_,qn pmp f -1 J'"'~U"'fur ilp-ruG'Iu""l. 

t/ruurm'!.uJJm~4J-p-.u4Jmm'!. 1'1rr.,Gm'!.1"''!.1'4~ '!.1m ~ ifm •1/n 

ml..m •J-,u1 fmJue} ~ p-ru/r{'Jubmurbo 'lei'l Jmpm~ -ru1'1't,.li•l"' 

_,J'J. zpj17Uf7u7 '!.41mJ'I'f:-ruJ 4Ju'f:rr11'f: ,,.IJ J-,u1 fmJuf} l_p /1{0,, 

]Ii'!.Gm1'1/rm •1'11' 41.'!."'". 1'1JuJur 'mnnmp dh 8-t G4p]-,T,~ f, · ' 

OS(t 
~urubmur'l~ Ju? /'"'~ /rm'!.unJ 7'/'!.GJq/r -1 i!'ur'l1n Jmpm':: -.u7'1"luJu 

i1'!.-ru1 fl-ru/r4ur~m 41 mbm-b4nitoJ'Iil-"il.il6mdu iJ. ~if gmmmn(lu 

tmJ1u~ 4'!.'1b 
~'!.-,ull '/ruJur14'f: 'lurn'IJhm Jmbmr 4rr.,411'fl. <-ruflfi ~m~mJpff ur4nJ 

, f]T-.uf-,u1 Gu'!.mnu~uur l 4-£4nil'oJ'I1n rt..4fmJl , f11-,uf-,u1 41u1mb 

~uJ41n •(Jpmif]-,,LuJmur lp OOl} J'I'!."'Jiu~ "'l'e"''!."~ •Jml.my •I!}L-,ui!J 

4Jur14'f: •7u-,u1uur 't.nm'!.uJJm~4d 4Jnu4Jurm'!. •tl1-.uf-ru7 '!.'ilmJ'I'f:-.uJ 

4Ju'f:nu'f: •J-,u"l {JmJue} '-£'!."'" mTIJm1nm~n/m~ •J'I'!.~mpmJ '!."'~ 
-m4p4il" '"'"""'!' '!."'~mn-.ull-·dqd·Hir9 Tf d.quJnudultmiltlmn 

·(dprnpnJut{lu~ ~Cm]luu-.ubrnl'h •). • ..,_ 

•-.u~nntlmd~ ''-! •t~ Tf ~nJ:mt~ ''\, ·o nu~~pqbm~ll) 

tp-rupjl-,uf-ru1 1m1/rur il'!.m~4urnm '!.m1eJ-.ulr 

-'iuriJm ¥Tmbm-£4nif'oJ'I1n mur~ Gl-.uG ilpm?mf!,q~Jim/r '!.4ur'!.'IJ'UJ' 

rr_,mpJ,.,,..,,."J 4rr.,hub 4fll-.uf-,u1 '!.4Tm"l-,up'!. "'I ljf}T-ruf-.u1 '!."'~"''!. 
-yJu. turq"J ( p-.uJl Jur41 hi' '!.4pJm~u£4L'!.'i bp ~l} 4fl1-ruf-.u1 

urJml.'!.murn 4f!.4pJm~ub4-£'!.4 lqurmpqpm'J iJ'!.I-.ub 4fl1-.uv-,u) 

til'!.-rultl-rubmJm '!."'J'n/upup 4rr_.1-,ub 4fl1-.uf-,u1 7'1"luJu dpmlfi-,u'!.£0 

ljpm?"''!.'I~Jim/r '7 lqJm"Jmpmfl iJLJ-,u'!.u"'Of •iJ4nil"oJ'I1n·4'!.4{'mtl1 

Gu'!.mnu~uur G lp !l'O "'I p}huf-,,7 4PifnJ '!.m11u1Jmlm/rb Gu'!."'" 
4
u~u1n !:0'0 lp ~ 1'('!.6,.7'/lrm •11fp 'iflu'!.m'fJup 1'1'!.61 •1'1'!.GJ'I/r 

lp !l B4urmJm74({] t1qJ,.14'f: m1nm -.u •4urn'!. 4bn'l1nJu '"'"!./' I'"'P 

IJ'I/' 1'/rr_,Lutl "'I (1'/'!,'~~mnJ e}Jqp [,'!.,] p}J'I/') J-.u"l f"'JIIf} lJI 00'! 

1q'!.Gm1'11rm •l'l/' 41mJ7u~ 1'/nJupmL'Iur •1qp 41''!."'" m11Jrrr1nm"Jn{"''J 

1qJuJur "!."'"""'!' '!."'~,,-J tlh r•g -·ilo6mdull ~oummmnJ:lu 
tmJ/r '!."'l'n/upup 4'!.1-,ub 4P'In/ rr_,ml/ruiJ 

-m1m/rb Jpmlf}-ruTmiJJ'I'!. 4iJI/nil'oJII1n-4rr.,4fmJl 1 f"'/r'!.r4"J ilp-.u"l 

.uJu rr.,m1 fi""~u/r4ur1Jm ljlmbm'lt4ni1'oJ'Ifb -• ilau-.uJbfJ.n ~bu<Iq.n 
rpqn/ '!."'1/ruiJmlmftb '{ p-.uJl 1 l {'"'/r{'-ru7 lJI ~l} '!.41'J,.~ul.4IJ'!.4 
e)hu{'-.u1 Gu.'!.tnnuiJuur G 41J4nil"q_J'I1n. 4'!.f'"'Jl •eJL7ueJ 4J,14'f: •Jf'l 
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1Jpmle} m.l 

-IJJJmur 4Jlf'!.~"''!."'i/' 4urm'!.mlu!,mpJ1fln fm/mn/mf mJp '!."'PJiJ, 

-4ur 4J'I'!."Z-wp'!. '!."'~"''!.~Ju4• 7J 1uJur'!.u~ 7'1"ZuJu -1 '#'ur7ln iJ~,.,,~ 
-m3' 4-£4,i/'oJ'IIn 4'!.f"'J6 fnrplmiflnril' B4pbu~ 4lnrb,.,1nrurmt1 

,,J,, t/'J, 
-mtm'!.vJu,P '1£1 '!."'if 'p-rupnn/mf -1 urm'!.nrb'!.m pJ'fln mm"Z •f1'1/"" 

mJp '!."' pJ1114 In p711.flu'!.m~Ju,P 7 uJUJ'!,U fJ I pu~m'!.miJ' 4urnr~nrb'!."' J' 

-J'IIn f"'Pnn/nrf 1qurlm~murJm iJ,_..,u1£1·"'P4ur~m 41 mbnr1nrur"'lt 

c:og + ocHs+ 
+ "OSUW6 + "OSH>I6 ........ ~OS~Hv +~O~H9 + ~0UW)I6 
,lnJ'I~ 1nr17J"''I~ 11fJq~urnrln 1 41'1Jm~ iln'IGuJin '!."'PJur4s 

,i}b'!.nrJ'I '!.hubnr-£Jnrp buGmurq~'!.m7 p..,uil'Gnrp/•1,'1 

4'11nuJ r 77'!.41' •puurnr'!.mb'!."'PJ'I-,.44p.,u41nr~ Gu'!.nrnu~uur r'o 
11fJur4ur il-£4nil'oJ'IIn ·4'!.4fnrJl fnrplnril'lmi/'7 G4p"'llu~ 41mbnr1murmt1 

rruff£1 '!."'~nrJpff Gu'!.nrnu~u, or lp g l'I'!.Gnr1'1P"' ~"''!."'1'"'1'"''/P 
11 nrtlp 4J'I'!."'J1u~ 6 uur'l~ G'i'!."'Jo/, •4lvmn Ju 'J'"~ll'!,nry4urnnrp 

4J'I6 "~"'''!.'I" 11fqbue} 'llnuJ 08-06 '!.mJJ .. IJ. t-£4nil'o:J,In-4'!.4fmJl 

Gu'!.nrnu~u UJ l lJ1 8 .., J..,ul lp 06 1q'!.Gnr1,pm ( UUJ'f~ c..,ll,'fVnrll) 

mJp 41uJur'!.u~ 7J 4n..,u1p ~"" •(l4b-,uurn n'llrrJu 'i'!.t/1~ ilJu} 1'1'!. 

-6mv9 'llnuJ g ilnmp 4Jl '"""'!' 6 l'I'!."'P"'J ..,, .,,.,J.,14<J: lJl 0?: 

l'I'!.GJ'I/r Jmpnr~ 4"fJu,P •puJm141J Jupmil'lnrf 1qJur141J illpul.q~ 

''llnuJ 08 iJp..,uJuJur J'l~"''!."uJm"Z 7J J-,ul lp 08 1'1'1Gnr1'1pnr nrlnm 

'l'IJuJur pnrl ur'l~ 4bmpm J..,11i/'nrp 4GJmp~ 6'11' 4-£'!."'" ml~nr/r. 

-nryn/nr~ •Jmlmln pJnr£} 4141Ju~nJnr~ db. 6 11f'!.6Jqp Jnr pnr~ nrJo/, 

:6q.r ~hltumdm~ il.r-..uludu ( nr -•ila6m«utl ~aummmuJ.Zu 

t1u..,u1uur -., J'l'!.'"'' 

-1u~ Jifu,P •J'I'!.~nrpmJ '!."'~m4p4if '!.nrle}-,ufqp J'IJJmur •Jmpm':J 

'!."'/'Jur4m ,ur'IJ.,u1JuJ~4P •Jq'!.flhuf7U1 ~'QUW)I Gu'!.~nu~uur 7'0 

.~OS"H Cu'!.nrnu~uur or •£}1-,uf..,ul Guqnrnu~uur r 4-~06H •J,Ir 

•nr"f •iJinu£1 4Jm141J •-£'!."'" ml~mln,;,yn/m~ •J'IJmil'nrv"Z/1 •<l'u7l 

-il~ •J'I'!.Jmlnrln 4'41JuurJnr~J-'dq«-..uCu lJ dqup-..mln"ttmadmn 

(~9~dmlno T{ tlnlm'd mna) 

u.n~u!luuu 4en~n1nsn., 

... J-i;i:l ~~'08'0ftt~'O 

11£6 

'"''!.mlmvm '!.'17 n7J11m ilJ'I'!. 

-~nr61nbln nrlnnr •11fqGnr/J4ur~m'!.4 pu'!.mJ-£ '!."'J'!. ,'!.il''!.4nlnr •1'1-£,/m/1 

-mp '!.mbm1mmnr~ •6'11' 4J6 1'1'!.Gnrvq il'uJon/m'!. il7JJ'Iur 'f£1Q 

•1 Nil iJUJ'!.9PJit/J 6'11' G'!.,J'!. Ju 4'!.mil' •bm-£'!.m-£ 

tlmJmmmplfp•~ J'7U'!,1fiJ,"'U 1 4bqur ilp-,uurm1'!.nr 4J'I'!.~mlln1tln nrJp 

4Jlf'!.7JJI/ur Jq.Q tpu7J~ 4J'I'!.~m61nbln n41mb -1 nJ.,-£ pulnJq~ P'i" 

•'!.'1"''!.4 il'!.'if"'P.flf} fnrGm1mvm -., Jpm1£l..,uG,-£btn 41mbm1murtn~ 

-1 p7upilb'I'J il-£4nil'oJqln ·4'!.4fnrJ1 f"'G'!.nriJime}Jq'!. l'fp 4-.,J'IS 

tpulnu~nuJ~4P 1qm4-£ '!.1..,u~n4 "'U Juur~ 4P 47J'Iur ""''!."'P '!.41 

.mJl 7qJupmb'lur 1'11' 414£1"'~ -£1m -., -£4nil'oJqln·4'!.4fmJ6 14£lm~ 
4P lq'!.-£ mJp "'u~mlnm Ju7 J4~mTm~Jmum Jmpnr~ mJ~ tilur~'ll 
-Jo '!."'~nrnmd f"'G"'~'!."'G 1qfJubmurl.o -1 41qJm~ Jmpnr~ -,ulnrur 

GT..,uG iJ'!...,u1£l..,u/J4ur~nr 41nrbmlmurm1J.-'ila.6mduil ~anmmmufln 
tmJp 7U11f'!.Vm 

4/J"Zm':l 'i'!.f"'P£1£1 urmbnr fmpurml'!.nr -1 f"'P'!./'4~ il-£u£1'1Jl 

,'i'!.f"'P£1£1 "7 4Jl -1 p..,up1nri1'1nril' 

il-£4nifoJ'fln·4'!.4fmJl ilm'!.'IPJ'It/J mbmlmmm'J til-£4nil'oJ'fln44'!.4f 

-mJ6 Jm~mnm'!./J Jmpm~ 4Jqn1-,uJ 1 p..,upGmurn ur~"'u-£uJin '!.4Tnr'!. 

-6mum nqlnJu ~"''!."'P"'P '!.m1£lwum7'!.~-·ilau-..udb~n ~bu«q.n 
t-1.4nil'oJ'IIn-4'!.•/fmJl '/ J..,u1 •Jq'!.'i~mlnm bu~f"'f -.u J4~nr1m~Jmunr 

•lnu~nuJ~4P '(SfSU<JP"~?UB:) U<lpOJtl) ilur'!."'P ".41mJl 1'1'!.GJ'1.,. 

-1 pm1 '"'~'11Jo '!."'~"'"..,ut~-•dq.d-..uCn lJ tlqu.r-..udu"Itmudmn 

11'-lUJ!li"'.P!lu!lS 
ufl'-IU!luuu ~ne~'-IUP4St,n 4en~n1nsn., 

,i]'!...,u1fJ:"'P4m~m 41mbm-£4nil'oJ'11ro mm~ G1..,uC il/J4£1 f"'G"''!.!' 

·(ilJ'1'!.1nr1pur 4d''!.murmn/"Zm -£Jun/m•!, nuur) iJ'!...,u1g-,up4ur~m "' 

-mbm-£4nil'o-1u'!.'lrfJ41uln :j J'"'uurlm~murJnr iJJu •il~nr'!.nril' ,_1,., tj-£u1 

1'1'!."'~ G4J'I".Ir;)/Ju• fmpCmurn •pu-o;; 1'1~urnrlnmpbnrJ il'!.-.ui.R]..,uJ 

.,JJnrm {'"'lfi 1164p •/Jqt~pmtlm.Jm 4•/'lll,P}I..ufn"l '!."'~"''!.~Ju4r 7 
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b[tlb ~"'"'"'l"''l'bM l~"'' 1/wrbtfr t r[brs'bbt ~n'bwat.. ~nlP"'' 
'krw Jbt. urluzwt/_nrbt 1 qp pnt.uw~w'b 'btnt.{iJ1 (1) fru~ f.wmw~fril 
2 d't 3 ... ,l,nuw'bns t.rwJfr'b _UJbro~ufr'lnt/_ Lst[wtt P"l!rfr~ tfrnrdw~ 
'bnp (2 }1 1

1ntpu1b pw~hl nbrnfr'bb fr.sw'bntj_ £. bnmpwzfr./•lfr ( 5} 
Olfbnt.p,wJp Jfrrus'i·bt P!"'-[lkurfr t.bu •• ;·f'kurw'lw nrnzmJl! uuu'bbt 

w!'b"ibu, fr'bt"ibu 'bztj_wJ I; qbrbnt.J, Fwsfr "'1'1 lmpw;fr.frt fr.n~ 
'[nqw~fr Jfr Jw,rmJ ( 4 ), wJ rUisbb[ Jfr "'""""'l Jfrrwfunur: brp 

P/n'-rburfr Jbt. t.,ut/_w~'[IILJ I; pUJ'[w~UJbUJl_u•tfr {1f1q ... ttfr'b, pw9 w'bbl 
ub'lJfrll!' J{uwp.n.;,l! ~pngUJt/_wnq/r• 

a.~ tv u.su.~"ft 124-r'l-

Lan~u~u~eubr~ fubPUbuSUSh~ qnr~n~ubn~~auu 
nrnvn~uQ ~u~n~nhu hufuhLsruuu Ub~nf1.n~ 

UwppwtJnpmd'Ghp 1. GJnt.p-bp. - Bnrb'bfr ttfrtbr (2 - 3 urhr"-

'bbrfr g,..,'lnd ). J~rwur, urbfu'bfr~w~ ... 'i, ~zbn~' ~zn•u~wrbrnq, 
rfrnrdw'i,nf1'i,br' fr'i,tf>frtmrbtnt. t.UirJwrwk_J!m/_ , twrfrfrl 'lt/UI'b (100 tl'J 
urwrn'lnt.(rl,wJp), ~nJmju~nL "f_n.r"i, lpb'i,, :Pfrlurrfr {rlnt.'l{r/• Pint.~ 
rb'lw{r/wubr ~wtfrwrfrJ_'bbrntf, (rlkrJnuurwur , ~nkwd£. ~n[pu.'bb,. 
(150-200 U'l) • 0,2 knrJwlw'bng 'llJn'-~"'1."'/P tnt.ttnt.//1 b'lh'l

'bwzw~wrfr 0,1 knrJwtw'bns , [nt.Jnt.Jfl aw-.,wr'bbr, /f>frLurrfr 
{Jnt.'[{r/ £. urntnt.ntt 

U'bp-nqft uqq_p.mGl!~·-lfb,Un'lfr ull'l.Pnt.'b~'i, "'l'i, 1;, nr pnwlLI

~w'b t.1n .. u'[wtt.f!fr Jbt. J m 9 'i,btn1. nr"-t 'k1n .. pfr Lm.tn .. 
1
p, krw 

··rfrnfr.•u~br"I.JwJp 'lwurnt.J b'i. f.wJw"iwur,.,ufr.w'i, /f>brJb'i,ur'i,brfr 

. 'i.br'lnrJn .. p!,.,'i, J..,ufr'b, Orfr'i...,~, urbrbfr Jb'l. Jur 9qwtt 'llln'-~n 
'l..,!P!I b'lb'l'i.wzw~wr 'lnrw'bwtnt. t.frJ w'i. "-r"' 'lwurnt.J b'b b'lb'l

'i.-zw~wrfr ufr'i.f1b'lfr fr'i.urhku/rt[nt.{rJJUJ'i. Juwfr'i, £. f!b'lf.w~wnw~f!• 
.,brl..fr Jbp_ Jurs'[UJJ b'lb'l'i,wzw~Uir/rs qbrw~w'b'l'i,n'l zw~wr
'i,/,rfr 'lnlwsJwJp "'lrw~ws'i.nt.J b'i. tf>brJb'i.ur'i,brfr urrn'>btnt. 

nt.kw~nt.{rl/wk JuJUpkt flt.Mtnp ufr'i.flb'f.n'[ bar'fnrttnt.f'JnLb(! nrn

zb[nL. t.wJwr pnww~ ... 'i, t.l"'-"t/_wJ ~/r Jb'l. J urs'bm.J h'i, 'll/nt.~nlf.UI/P 
tnt.Jnt./fl• fru~ U1fltlf.nt.J{! nrnzb[nL. f.wJUJr' G'lb'fbUJ2_UIJ!rfr (NL.ttnt./{tJ. 

IJp'b{fJb'lfr £. urrnf.JUJ'i. pkurb'bupqnt.{r//Uik JUJup'i, 'l"'tnnt.J bL 

uurnt.'lfrt IL cfrnrd'i,w~w'i, 'bJnt.z'i.brfr Jh'l. b'lwJ 'll/nt.~n'l..,/P J.. 
b'lb'fkW2_W~Uir/r ~UikW~(! nrnzhtnqt 
23S 

i '"'mu•livnuf l' bJl~W~ ~•npd~ Wf''}JnLGvf.brJt qrwG9.CwG uJ:ub.CouG-
• 1 
Bn'lfr lnL~nLJflfr 'lnLJ'Itf!. pnpJ.w'ltnFJ-

·l· .. , .. l p 'ItbpnLJ . -------- j tl>n.pJ.frl o/,h £ l IJ'll'"'~ 
_ t/JnpJ.~!!:"..f!...~~f'fr l;wJwp'bbpe_ _ u¥fr'l- (' /! finLFJJ•«~• 

I I 2 i 3 I 4 I 5 I 6 I 7- I 8 19 1LO Pi! 

" / II I.Ji t H l)l -

;, I. I' f' 

11/, }, ,I"'IJ!o 
\' l'l''fwu· 

• /r h w 'U l~ 

I 
i 
i 

I I I 
I I II 

II.; Jnw.,n u!ipjl ~lipwgl!~·---•LJ,ro'i,hl snrb'bfr urkrf,'bbrfr 'i.JIIL.z fr 

t;f•:m 1/z ntj_UJJ ~wkw~ (/n'-r..,~w'bnn'-rl! 2-4 qp), urb'l ... 'L"f'bl 

1 ... 1~, •f•nrdw'bn(rl'i,brf. Jbt. b 'brw'b9 Jb'l. Ls'i,ht t:.b~nb.l"'L t.b'lnL ~~h{'f!. 

(fl- •• .t1.,'b tl'J)· 

"""r'"J t.n'-c' ( Ulflnt.'lfrl.)' 
'/-l!,.ll"'l"'!P tnt.Jnt.J{rl (0,2 'i.nrJwtm(r/JUJil): 

1:,11ol'i."'z ... ~ ... r/r L"'-JnL1p (0 ,1 'i,nrJ..,tn'-fltw'i.}t 

tf)url\wbn(rl'bbri!_ J ... J~b( bnUJpUI;{ufrl. nL'iib!Jn'l P'!JUI'i.bkrrr:f , 

·'I""!J'bbt UfnJ"I.fr t.b~t~ 1• 'i,r ... 'bsfrs 0 '11! '1"'-r" ~w2.bl "'t'i.· 

J""~' J.,J ... 'i,w~, Jf.'i.tb. "r 'IUI'fUir/r PZ"'fr~'i.hrfr UJb'l_UJU7ntJ{! w b 

,.l.'l..brf•!J' '1-r ... 'bfru t.ku;n 1-2 r""lbfr e'i.(rlws~m.J rfrnrd ... 'i.ufiJfr 

,1/,p "'I "j,£rJ'lb[ {rJnt.(UI9'i,b[nq bnwpwzp•/r}__p ub'lJf'lf!' IJ.qb[w!Jn'[ 

(..~ .... flll~l UIUI~ JfiLttnt.,{iJkbrf! ~UIJ 'l_nL.rf! ( nrnbsnLJ 'fU7'i.qnuf b'f.. 

, ,f,rl'~"'/'1!) '>brd. ... 'bs~'bbrfr J/rpm/_ fiJwtfr..,'bsm_J b'i. Jfr'l.PP.P'l.'"Jfr'il 

mUI(IUif.llt{J JnLkbbrfr £_ tnbr£.'i,hrfr ~urr1_wJ ~'i,brfr Jb2_: '1-rwbnLJ 

I;/•:"' ~wrhlf. I; t. ... Jn'l'ibl UJnw'l.dfr'b Jm'l 'lb'lfr'b p~bi'P 'ln/"'9-
,(.,,f1,, 1,Jbr, nrn'i,~ znunnq d.nt.t'[nt.J J,'i, , df.z"' f•'bfPfrLurrt!w'il 

.,1, .. ,./',J mbrft.'bhrfr rlb'l_ l"iblfl~ I; Jbw'i. P''"9 'l"LJ'i.fr tfr'i.:PfrL

"'l"''",} J ... ,br (fru~ b(rlb UIJ'f"'P"P'bbrl! Z"'"' b'b, "'Uf.w fr'i1•1,h

"'r"' .r1, "tb~t~~ I; ''r~'ilbt) • z/'i,z, .. J'i.brl! t. ... q ... u ... rt/.btn'-9 t:.b~nn 
,.,,,,,1,~.,.1'1' 2-3 rn"ib fln'l'bbt [nL.Jnt.t(rl'i.br, .. j', ~UJ'i.fr nr •Jbr

tf•V•,f·rl• fJ ... ,fr ... 'bsn'-Jl! Jfr'l.P'l.P'l."'Jfr'i, urwrwJm(rl1n .. 'i,'bbrnt.J '1/w 

.''"I"""'"'IJ•/.mJ 1;: IJ.,'bnt.f.burlt mhrb.'i,hrl! brb~ Ulk'lwJ "'f"'"l 

" '1'"1''1 (1.1,{1"'- ..,'b'I ... J t.rJn'-'lP b. Jb~ ... 'i,'l"'J (rlnr"',}) 'l.r"'l It 

.'"l""fl'i,/,1 /f•frlmrfr {r/'lf1nr/_l ~burn UJbin~ I; t.b,ws'i.ht Jfrp_pp_frp_w• 

:?3U 





lil>"GU"O. 10. 

tlflSlllfJ11/1JbP 

nu~Luun~r en~en~uubr 

\ 

-1./rurwJ/r'ilill.pf! pwrar Jnlb~mlwi/r'il p'ilnLrP/r op'fw'bw~w'il 'b1nL

[ib{' b'b, '1-l'w'il.p t.wrur'ilwpbp1_bt J.'il t. />. /.nL'il/r'il/r ~n'lJfts 1880 

fl./.w~w'il/r'bt ., 

tbp~W rnLJ U 1./rurwJ /rfl'iJb('/r J wu/r'iJ b'lw~ nLUJ nL 'iJ.pl!. t.Wt.n 

/rmrwsbl, f!'ii'Jlw/'i11_bt f; £. ~w'l.JmJ f; '1/rmnLfilw'b ~wpknp p'ilw'lw-

1_wn'ilbp/rs Jb~f! 1 

Op'fw'il/r'l.J/r Jbt 1_/rmwJ/r'il'bbp[! wqwm 1_/rl.w~nLJ 'fm'il1_nLJ 
.'-

b'il zwur tfllJri.. .pw'iJw~n1_, ~wJ ~w'l.JnLJ b'iJ bp~~nJ"fn'iJ/r'iJur 

/fobpJb'ilm'ilbp/r w~m/r1. Jwu£!1 !Jitw1w~· 'll'"''il 1_/rmwJ/r'il'ilbl'/! JbJ

'Ibl' b'b furu'lnLJ 'il/nL{iwpnfuw'ilw~nL{iJw'il 1.. o.pu/r'lw-1_bpw~-'il'l

'i1Jw'il Ufl'"9bu'ilbrnLJ/ PnLrubre ~W('"'l b'il u/r'ilfib'lbl P"l"l' 

1_/rurwJ/r'il'ilbp[!• b[ilb 'lf'w t.wJw(' ~w'b t.wJw"lwurwufuw'il Ufw/Jw'b

'ilbp, r.wm~w"lbu l"L/u £. /rm'ilru1_nL£iJnL'il £. o"im/rJwl 'lbpJnLfilw'bt 

'1./rurwJ/r'il'ilbp/r J!.w'ilw~l!. pmruhp/r JJ,'l JbJ- JwuwJp ~wfu1_wtl f; 

P"LJu/r ( e'il'lr.,u'ilnLp £. Jwu'ilw1.nl') r.ruuru~/rfl• uurw'l/r-~w'b 'lwr

'fiU9Jw'il wuur/rl.w'il/rs• pnLJu/r urbuw~wr/r'il ~w'l.J/rs• urrpurwr/r'il 

Wn.-'iJa'iJwr.wut~nLfirnL'ilflbp/rfl £. 111/l'b: '1./rmwJ/r'iJ'ilbr/r nrnt.Jw'iJ 

rlwJw'bw~ U[LIIf.p f; 'il~rum/r milb'ilwl, "(' 'ilpw'biJ l"'Pru'lw'hu LwPfrl 

b'il, £. "1'"2."LJ(! mw'ilbl w/'iiiJw'il wpuul, "I'Ufbu'l/r npn2_w~/r '1"1'• 

fln'iJ'iJbr/r W'l.'lbflnLp rw'iJ UJIU~ flpwfl.p l_,PW/,PIUI/1.b'iJI 
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tlflSU.lffl1.. G_ (C6H80 6) 

nu~Luun~r an~an~uubr 

•/,/rmwJ/r'il C- 'iJ ( wu~npp/r'itw[i[ilnL) zr.wtbswtl J/r-snLfi/nL'il 

( /, J.tiL'il/r "''l"'ur ~wppo.pu/rt /r~nLJp, lln J/rwunLfilrw'il PP1.-r/r'il 

t'f.'ILifill' UfwiJw'bw1_np1_wJ- f; '1/runoJw'b l!fl'lnL'ilw~ (f.pwJ-'il-rfr'il . 

l"'l'br/r l.b'liJJwJp) 2 f;'imlwi/r'il '-/r'lpo.pufrl fuJpbp/r wn~wJnL
/tlrwJpt U.u~npp/r'il-fil{i1./r uinw'ba'bwr.IWur~nLP/nL'il(! ~wrw'ilnLJ f; 

'IJ(IW'iJnLJ1 np 'iJw f!'iJ'fnL'iJw~ t f,.~~W'/UI('abf/r 'lb'-/r'lrJw'iJ, np/r 
,1,,/w'ilw~ wnwp_w'ilnLJ 1;- 'lbf../r'lpnwu~npp/r'ilw[i{inu 

0 0 
II II 
c . c I 
I j - 2H I 

HO-C 0 - O=C 0 
. II +-- _I I 
HO-T +2H 0-F I 

H-C H-C · 
I . 

HO-C-H 
I 

CH 20H 
1/,u~npp f!'iuuppn._ 

I 
I 

HO-C-H 
I 

CH20H 
'J.b~Jt'lr"-"'"tnrpJt'hwppn._ 

ll.u~npp/r'ilw[i[inL'il 1.. 'ilpw 'lbr,.fr'lpna£.1! "'""''l."'fl'ilnLJ bil OJ!.u,.. 

'lwt/l•pml/w'il'l'iiJw'il u/ruurbJ, "l'l! ~"'l'"'l f; l!.'il'lnL'ilbtl.. urwl f_pw~'il/r 
.. ,,,,,r,£p (f:tb~mpn'il'ilbp 1.. Ufpnurn'il'ilbp )• 

IJ.,~,rp/r'ilwo.pu/r'l"''l"' tfrbpJb'ilmfr "''l'lbfinLp rwJp UIU~nrp/r'ilw· 
/tl/lm'Jt OIJU/r'fw'iJm.J e wnwp_ws'iJbfn1. '1/rf,.ir'lrnwu~npp/rflw[J{inL 
" 1/IWJ /t'il/r-Ufbf'OIJU/r'l: />'iJl_Ufb· UIU~npp/rflw[i pnL'iJJ wrfl"fbU /,. 

~r·" 'l£f,.fr'lf'"a£.l!. (f,.fiUUJ~UIUfbu 1_/rpf/rflu) 2_WUJ w'iJ~wrnL'iJ J/rwsnL
flllfl.,.,£,, £'b, 

•1,/•urmJf,'iJ C -P"'I.Pw/1.nLJ t zb'l"J!. £. f,./rJIJ...,J/r'il nbiu~s/rw'ilbp/r 
tlwt!wtrwlt' t.wm~wUfbu mw.pws'ilblfr111 /r'btUfbu 'bw£ tl-'ilr Jburw'l
,,,,, WIJft(l/t Ulll.'lb9nL{iJ[wJp1 . 

f~ull"l'l'/r'iuu[i{iJnL'iJ JbJ- 'ilt.w'bw~nL[illnL'iJ m'il/r Jwp'lnL u'il'b'lfr 

,/1, 1• r,.,,u'~"'Ufku 'ilrnL[iwpnfuw'ilw~nL{i/w'il rlwJw'ilw~, 1.. 'ilpw 

l""l"'~"'l'"f"I"L'ilr. wnwp_wu'llnLJ t t'il'lwfuur: 
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J''lunmpmul~ mJfr '!.'"1'4'J 4nm'!.mJ fmlrJ'IJ iJJ'IP ,4urn-.y 

tbp fll'O 1'/Lf -1 Jmnm,m'J t//riJiJm'!.4JJu~nm 

urniJ iJJur4ur 4~J'1?, -,~J'I'!. lp 61,0'0 -1 1'1lrnnJmf mJlr "!.'"I'JIIft/Uf 

4Jf'ltJI .. uf-.u1 •ur'I':J S-.u1f'!.6'1uma r~mur '!.mll!l .. upJ'Il oOH 1'1L'I 

-1 f"'/r6m'8'mur 'lbruJ Ol "' iJ1'Juf'1u1 Gu'!.mnu~uur Ol 4urm1J1-.ufl 

-mr'!.hbr lp l'O 1'/Lif -1 fmfrGar1'1lrm IJ4Jif'!.'!.4PmJ lp '!.'"~,..,-01 

'Ju~J'I ('!.4"'""1' 111f':J 4/ri/i/ '!.m1ynJuflnu1Jmurfp} 'im~mJurnl'~ 
'!.4/m/riJI!lmLm uur'l'; t~Jif'!. lp 9/,0'G 1'1Lif -1 ml1fpmJ'J'!.'" Jmpm'J 

'!.'"I'Jur4ur 'lur~mJmnil'-1 J/lrt}fl '!."'~-JufJnu1JnJut'll' ~nJ/ •(il'!.t/lt/p 

4J'I'!JnuJur4ur -.u~J'I} ~J'I'!. lp t,!/G'G -1 1'1lrnnJmf {'!.'inm'lp III'I'J 

4/rfli/ '!.m~mJuflnu1Jmur'll') Jmpm'J '!.'"I'J1114ur 4ur~mtlurnil'-? '!.J/Imlr 

-iJiliJ,.L'£1 tljl-'!.,.,~m-or: 11fL'I-1 fmlr6J'Ifr 1-7 G¥J'I'!.urmJur14fl -.u~Jif 
J,.pm'J '!,mpJur'iur uur'I':J 14p-.uJur1J/q; tt/•lJl OOl 1'1L1f ~ fmfrGtrm'J 

illmlrmf frufriJt} -£1m '!.1-.u"!. "'frufriJ~ '!.m~mJu'flnu1Jmur'll' Gu'!.mnu~ 

-uur ;: '!.lmqp 1'1'MJmiJ"!.'I -1 '!,mpG~n>Jurnil'-1 ilnmpn>ul~ n-.ul Jl 
tt/·lJl OOl 1'/L'l 

-1 fmlrGnm'J /rulriJi!l 'tm~mJu'flnurfJmllf'll' Gu'!.mnu~um z i11mlrmf 

"' /rulriJflmLm Gu'!.mnu~ull'! l lp OZ 11ffr~JmiJ'!.'I -1 '!,mpG~mJurnil'~ 

iltrmpmul~ ~'IJI ,J,nmpmul~ tlb '!.m~m-g .4J'I'!."'Jifur 'iJ'InT-.uJ 

--) fmlrGJ'Ilr Jmpm'J ¥'ht/1m'!.m i/'-.uBq~ -•IJ.m'Jtfdo 'lulqltlm'z' 

rlru·h 'ilnmpmut~ J/iJ-.ul'!. Lufruruhmurq'J-j 

•(lp Ol JmJmJulrun} i1/r4i/ 

qJ'I'!.-l.Jl 4ur~mJurnil' ~ fmJGJiflr Jmpm'J '!,mpJur4ur-9 
•i11mlrmf 'lm~mJmnil' -1 fmlrGn>mn G4nmpnnJl~-Q 

•4lriJi/m'!.t/JJu~ntn urtril i1Jur4m bp 4~J'I'!.-~ 

•(i/'!.4141' ,4J'I'!.I'-.uJur4ur -.u~J'I} n411fJur4• i},. 

-~mJurnif-7 -1 1'1lrnnJmf iJJu •(ilp-.uLL-.u '!.mpJ•4"' 

414f'1U1 J-.u'il'mp fm'!.m'J) -1 IJ~m'!.mit lp q~J'I'!,-B ,L'IurJu 

J. 9 
---=X 
O·.L·I?·()(}l 

Jru"'ym'!,•J 1ml"'ur'I'J 
'YI 1nuJmmm~ i/p-,ufr'Zm'l r(nu~uur bp) 4tbul'!. Lufruruhmurlf'J 

b 001: urniJ fru-bjl '!.If p1uurlm'JmurJm llfp 411ftrl-.url il'!,-.ulfl 

.--,u~lfl'!,7uJm1n 4fri/1Jm'!.4JJ u~nn-•ilp'l.U ~lmy tfd!{g ilgn fudl\ 

9t~ 
ti16Jilr '!,mpJur4ur m/1mur -1 Gi-.uG i11m'!. 

•uml. '!.1-,,bmi.Jmfr "'i'!.41Jiffr ''!.'i~murm':l 'liJu'J.mvJu+ -1 J'lllurn'!. "' 

-1 41n-.u7'!.m p-.uJl i1Ju ''!.mfi-?Juli/''11. lJl z-r 1'1"!.Grnlqfrm '!.41'/ 
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6
~mur "!.mTiJ..,upJ'/.,1 oOT-l 1q'!.Cmi/'mur 'lbruJ Of 

., iJI-.uf7U1 'i·o HS . "osn:> Gu"!.mnul,uur or .• Jl l'O 1'1"!.Gm1.,,, 
'!.'iur~mJurnit-7 lp "!.m~rn-or "!.'ipmJ -,11~11'1 l¥J-, Jnrpm'J mJ~ 

tilil'"!.m pmb 
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fmJ8J'I/r Jmpm'J "!,mpG~mJurn'8'-7 l'I'ZuJu -1 urllfpmJ~IJ'(J 
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-m-bJm/r .bJmbr LuGmur'I':J"!.m1 p-.u,bruJ l-!l'O 'ifrB.murn J11 "11'!.41' 

'/rufll'lu(nu1 Gu1Jm1mpJu"!. lOO'O 41u'l'ltflu-b"!.41u'!.'lr/JJu1ifiJI. g-g 

1'/Jur'lur G4ur'IJ-,u1JuJ~41' "' urmJur1t/1J lp Ol 1'1'J,G1 llfp 'iJ'I"!. 
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-.,11m •rlpmltJ-.ultnr'!.mnJufmtJ-,ulll_. 1/ltmZuJu 11_.1"'41' ?u '!.'1 p-ru/• 

-Z 11J,~~_.J iJJ'I'!."'r/1."',.., '!."' p6m£Jm?; -·ilifu"ludbq n t}uu«.q.n 

Dn4ue~n 4\.lq~n4~nsn 

~llUullUo t.q ~llUuu!:l ~nnenblln'5 4\Jqne4Ud 

SL6 
ziJ'!..,ultJ.,uLu-.,ur 'I"' p· 

-6'!."' 41m4l.m111n '!,l}lmnl-.u1 nrmlt Gl-.u6 1~ 'Jir4t/ l.lnr r/J'IJO 

''!.'1/rlnrltmltnm':J "'I '!."'1/l.nrllftl '!.41mnl-.u1 '!.'1'!.6'!."' 
'!.J'Inl-.uJ Ju ·~ '!.mJtm/rmJ (11_.-.ultJ-.uLu-.,ur ?l}il' 4J'IJo) illt"''I"'I'"'P 
Jil'ut/r"''!.'ll'"' '!."'ftJ.,uLu-.,ur '!."'ltfouJu/rnrn-,u1 Lu/rJur ?ljGn16mJ) 

r1qurnry.JJt ilnl-.u1 l.jG-.u6mJ1 uur'I':J 
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Uwp_J!wqnpnuffibp h. fiJmpbp.-"imLJ'b'b lr'i. fr'i.t. nr 'b,ufunrlf 
W zfuwur w'i.,DntJ I 

U2]uwmwfi~}l ~.Upwgn~·- twfuorn-D nrnzlrt .frnrlifr t.wJwl' 
pntJulrrfr w~Jwt ~n'i.fr t{fr~w~f!.l ?-rUI f,UIJwp (}w'l~UIJw'b'i.lrt'l!. 

( P"LJulrrnt{) mlr'lwtf.nrlrt wr~'l'i.lrrft Jbp_ "- (}'IJJ~Irl [lw'i.'l.frf/.1•1.' 
L"'Ju/t fr'i.wlr'i.uftt{nLfiJrrt'i.f!. •/tn.erUis'i.lrtm r..wJwr• r,,o;..,rnc pnLJ

ulrpf!. "'lr"'.D I; uurJU'i.w'i. l"LJufr 'i.npJUil ft'i.wlr'i.ufr1mfltwft opt 
{nLJUfr ft'i.ur/r'i.ufrt{ntfiJnL'i.f!. ort[IJI f!.'i.flwy.[_!nLJ Jft ,DW'i.ft IJiflfwJ 

t_wplrl li"L,DuJirurrntf.: 
tPnral!. pwtlw'i.bt 5 fuJI'P' 

1~/r'i. [un•Jpf!.• . "rutlru uurnLt/rl• utlrw.D t fln'l'i.lrl p'i.w~w'i. 

[nLJU/t UfWJJw'i.'i.lrrnLJo 

2-r'l fundpf!. UJ.wr..lrl wr~'lm.J, (}wd~bl {lw'i.'lftf/.1mJ "- 5 or 
"'..IJr.,lrl UIJ'I t{/r~w~ntJ. 

lJ-r'lf! UJ.Wr..bl wrhntJ, dw(}~lrl filw'il'[/tf/.1nt{ /,_ 7-8 ar UJ.W

r..lrl Ulf'J- .J.fr~~rrt.!. 

4-p'ff!. Ufwr../rl wrhnLJ, Jwdff/rl {Jw'i.'/.ftf/.1nt{ f. 10-12 or UJ.IU• 

r..lrl wl'f •/fr~w~mJ. 
5-p'ff!. UJ.Uir.,lrl u•r~'lmJ, dwJ~bl [lw'i.'!}f/.1nt{ £. UJ.Uir..lrl 15 opt 

?-pw'i.fts r..1r111n pnttulrrf!. mb'l.w.frnfubt p'i.w~w'i. l"LJufr UJ.WJ
J"w'ii'ilbrnul: SU1ppbr JwJw'ilwltwJftP..nsntJ wrh'illrpnLJ lr'l_w(} pnLJ~ 

u/rp/t p/r,fJfiUit{nrt[wJ at{wplft2_'i./rpfr ,DW'i.w~nt{ t1 UJ.lriii,D I; pfln

pnzlrl 4-r'f UUJIUifftluJfr t{lrpf_f!.l tPil(la" f!.'i.[lws,DilLJ "/.~~llf$ I; npn

z/,L 'i.IJik •frnznt f/.1brwfttutft1JnL'i.f!., f•u~ ·Jirrp_nL.!' nrnzlrt P"LJUir[•/• 
flUifa_f11LfiJnL'i.f!. . J.. nLZUI'fpntfiJnL'i. lfU'f'a'i./rf /j>/rpurftl •1._ uurbrftl 

Jw'lft~'i.bpfr tf.t•wt 

e'\II)OW"t.lnlfl 9ntgnt\f"ttbf1 

!J,1,w,1ftJws~nL'i.nLfiJnL'i. wulrtntf. f.wu~wstf.ntJ I; pnttulrrfr WJ'ir 

f!.'i.'fiiL'i.w~nL{IJnt'irf!. 1 np 'i.pw'i.$ w'i.tf.'i.wu ~lrrUJ.'"' ~wpn'l_ lr'il ww'i.lrt 

p_pwqlrr(}Jw'i. t[frii.w~l!. £. ww.D UfwlJw'i.'illrpf!.t 
PnLjulrrft o'i.wntlr'i.lrq/t l!.'ilpws.DntJ urn~nL'i.ntfiJnt'i.(! pnpnfu

t{nLJ 1;. ~rl!. Jlr(}wutlru ~wfut{w(} I; t.rtwUJ.w 111/r UJ.WJJw'il'i.lrrfttl• 

wpJu,lllwJft'i. ufru•lrJft r..'lnrn•[IJnL'i.fty, qwrtwoJw'i. nftfiJfry £. 

Uf(!"ID""'.lw'I.J 1u Jfr !f>/t'I.Mn-.DfrJftw~LU'ir k p/tn.[!./tJfrw~w'i. wnwft.\

'bwl'uuur~nt{IJnt'ir'i.lrpfro: 

9-/r'i.~btfr w2,/UWUIW'i..j!."6/rrf!. ynLJ9 /r'i. urtf.lr£1 nr pnLJUirrft j,_N

pw'J-frJwo~nt'ilnL[iJJnL'i.f!. ~wfut[wd I; pp_frp_'klrrfr UJ.trnwn"'lw'I.JwJ/t 

lawuwMnLp1w'i. wuwfo~w'i.fts• "ff! ~wrlrtft t nrnt.lrt £12.fr2.fllrre 

h'l_b'l'i.wzw.[!.wrfr f./rut"'" n'i.fr~ l"t(}nLJfll! ~lr'i.Uipn'i.wfuntulrln t{ t 
'fpnurnuuwqJ wt/t flw'lw'il{l/ts ~urrtf.lrtnL, ~lrftwpn'irw[unLulrt"• 

r.nJ.n'l.nLfiJnL'i.f!. WJ'ii,Dw'i. lrp~•ur t• np.j!.w'i. JlrJ I; Uff""'""'.lw'I.Jw-

1/t l;fwuwfr~nL{I JnL'k(!_l 

~rnsn~LUQUUoP tLUUSP4n~~auu nrnun~uo 

UmllJ!Wllntmuffibp h. fiJnt.pbp. -PnLuw~w'i. opJir~w, PJ"Lrlr'l~.~.~
[Jwulrr ~wJ JwJwyn•J9fr wutw~fr'i.lrp, 'i.lri"'PwL•rnurft, uw

fuwr"'lwlfr 0,1 - 0,2 ftnpJwtmfiJw'i. k f./tUJ.nlnn'i.fr~ tnLdnLJ{I'i.br, 

IJ/,'bu•t"''i.wfu"Liu 'l"r(}fr.l• lr'l.lrt'il"'2."'$wr/t ft'ln.nn'i.fr~ tntdnLJfl• 
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-Jtnra.,Ln(iiLhr' wJnLr Lummz /MgwLLhrn'i., J/t~rnu~""'• wn.wr• . 

'lu.~1w~/tr £. 6w6~n'l w"'w~/tLhr' 
UzJummm liJ!}l e Gpmgl!l! .-f!nLuw~-L ,.,,LU"IU6 .e/t wLfnLJL 

lt-r1.,.,6l!Lhrl!. Lhr~hl LhJ"'rwL·r"""""- ( 5 - 10 l'""'h "'w<hl 
ilhr~" Jilt). lll"fUI 'l.r"'l L1.-Lwl £. mh'lwri'ttfuht ,,,,Liut.WJ!"'r" 
t:./t"'"~nnL/t~ [nL6nLJfJ/t Jhp_, "1'1!. /t'lnmnL/t~ lnL6nLJfil/t9 Ufhurl! t 
pnLJL t!-L/t 0,1-0,2 Jnln'i.t l,JnLu1.w61J/t LnLJL mh'lnLJ wLh[ J/t 

2"'fJ! ~mr'[w61JLhr 4 [nL6nLJfil/t /t'lnmnLM fumnLfiiJnLLf!. "l'"t.hl 

IIIJL"'hu, /tLt"'hu nrnt.nLJ ilL Pl.t"''-lnLfil/t ouJnm/tlf b."•t.nu/1!.' l./t
Ufnurnf./t~ [nL6nLJ/il!. Lslih[ ~hLurrnLwfunLJu/t tfrnpAwLnf11!. 4 Lrw 

Jilt_ '19hl I\JnLu4_w61J/t Lhr~1.w6 ~~~~"1'1!.' (,L6nLJ£il!. ~hLurrttLwfunL

'uhl a 1'""1'· Ul"flll ~mr1.w6.ef!. """"'l ""~rnu~n..,n'[t l;pb "'rn· 
"'"UflUI'l.JwL .[!/It l;[wum/t~ t. UIUflll a l'""'h/tiJ 1\hmn hr£.m.J t 
"llw'l.Jnl/t'll!. 1\/tt.hsLn'l "'wm~hr, /,rp Ufl'""""Uflw'l.J,.,L "'"Hnd 
t Ufwmhr/ts ( Jru~ "1/'""""UflUI'l.Jwl/t ~6~nLJf!. t/t L~w111'[nLJ )• 
'tbflurrnLwfunLuJwL hrl..nLJ/11!. t.wrnLLw~hl £.u 1 1'""1'' 

Pn~uu~uu- Lan~u~u~e~' ~~URb~~uuuQ 'l~vuuuLn~ 

Qu'ln~uu~n~~auu n~n~n~uQ 

Uwp_J!mlJ.npnufG.hp. h. GJnLphp.-flnLJu/t ~mrnfiLbp, t~Ju/t~-
mnr' Ls1.w6 66Jpw~wL Pfl'[n'[ {1: 1), . Lhlmrwrrnllf" 

(1: 10,000) r..rw1!-L [nL6nLJ£1• b'l4'1L"'2.UIJ!Uirl- LnpJu.~l l"L6nLJ£1• 

""~fiiU~IIUft WII.IU/'~IU~--...~"r /,_ 6w6~n'l UI"/UI~/tLhrt 
UzJuwwwG.~}l J!Gpwgl!l!·-flnLuw~wL I\JnLu'[w6.[!/t9 ~""/''l J/t 

l!wLJr Jbt) ~urp'[w6.eL4r a -4 mf2 4r~wrnLfilwJp, '1Lhl t'J!uMw• 
mnr/t Jbp_ (t.eu!-~UIUJIIr" 1\wmw~nLJ ;,_4.,., t L/tL/t 66Jpw~wL 
[l(ilnL} £. fln'lL/,l 2-8 · Ju.~J, 1-pwL!-s 1\bmn ~mnrL4pf!. r:.wL4l "

flp•Ls/ts "'wurpw;,.,J,l.tfr"l!r/t~ ~mp'[w6l!L4r nL L4r~4l L/,l""f'UI[

r"""" lf'UIJ/tL [IIL,)IILJ{in'[ (1: 10,000 )1 fl-r1.wt).[!'j,h/'f!. "/[UI'l.• 
Jnl/t'1."'9f,/,l h'lh'lLw2."!.J!wp/t LnrJwl [nL6nLJfln'[t 'flw'l.Jnl/t'1.1.w6 

Pt/tt_Lhp/t .[!WLw~n'[ "'bur.e t- 'lwurhl f'-IILJU'r" uw'l4r6JwLf!. 
'1-/tJwflw[nL I!.L'lnLLw~nL{iJ'f'r;, Jwu/tLI 
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~rnsn~LuRvua~ vu~n~a~~n~~auu nrn~n~uQ 

~lU~lJnL~S~~ Vb ra li'ln~ (l!u"' 't-bu~bL~) 

Ump.J!wlJ.np.nLii'Ghp h GJnLphp.-tnLJLL ilL, /tLt nr Lwfunr'l 
wt.fuwur ,.,L.[!nLJ 1 

lfhpnq}l u~qpm Gl!l!•- '1-hL~bl/t ~"'lJ/ts "1'"2.'/.wr} t. "I' P"LJ• 
oubr/t ["/'"''l"Jws~nLLm.fiiJnLLf!. IIL'l/t'l f.wJ/,Jwmw~wL t "i/'nmn• 
Uf[UI'l.Jw//t Jw6nLgMnLf1JU.Lf!.l ffJpnurn"'l"''l.JwJ/t Jwr}nL91-~-P JnL

"b[! ~,.,1'/,l/t f' nrnt.hl llllw'l.Jnl/t'l.fr b'lwLw~n'[t 
U2JuwmwGJ!}l elipwgl!e·-tl>nrAJr 1\wJwr ~mp'[wr}J!Lhrl!. L..,. 

fuw"'IM""l'"'""''l £. Lbp~ltl UIJL"ibu, JrLt"ibu 9"L/9 tp mp1.wr} 
Lwfunr'l "'2./uwurwL.enLJI o,.,,~""l!. "/UI"""l h'lh'IL"'2.UIIJ"'/'P fmp· 
Ju.~l [nL611LJf1n4_ £. ,)..,,)~/,[ ,).,t)/Jw-.,u.~~frmJ.t oJ..hrt..I-Lfru 2."Lf'2_1!. J!Ub[ 

1.w'l./,l/tL, np"/bu'l./t f"l"/'2./t"'9Ju.~L 1\hurJ..wL.j!n'[ [nL6nLJfilp ~nL• 
"..kLurrwu/twL tJhr}wLu.~t Op14'tml!. '1/tU.h[ JMpnu~n"i/t urwt 4 

"bt.bl "'LJU,Jn[/t'l./t wn.wt,wsJwL rlwJwL ... ~I!.,. "'pnutn"/lUI'l.Jwl/t 
J ... 6nLs/t~nLp I"LLf!. Jb6 t tnr,..'l/tJ -s~nLL pnL1ubr/t J nm: 

Pn~aubr~ 2n~u'l~uua~n~un~~auu n~n~n~vQ 

{I!UII'I lTwg~ntl_~) 

Uwp}!wtl_npmuGhp h GJnLphp.-~/'"'1/tL P"''lf./t.[!• np£.t pm,

u/t [1wpJ mhpi..Lhr, E'J"Lrh'lwfilwubp. 0,2 LnrJwlwLns "''lw£11!.
pnL, '1../'wl/tL t,hpJwtwtfrl 

lfhpnq}l u~q_pnLiiJ!l!•-lfh£1n'lf l\frJL'[w6 t tbrJwuur/tb.wL/t 

pwrAp..,uJwL f.~wurJwJp "il'"""""'lw'l.Jwlfr 6"LJO ur1.w6 ~wlnL• 
biiLfiiJwL npn2JwL '[pwt . 

Swpphp t.brJwu,/tG.wL<;,ItrnLJ J/t 2.wrl! pnLluhpfr pp_frtLbrfr 

~ mwpp.hp p.nLJultp/t Jnm mwppltr t-) "ii'"""""ilw'l.JwL hL(iwp~-
1_,LJ t ~IIUifiiL[WSJwi., nrn1. £. fuwLfwr'[nLJ t- Uf[W'l.Jwm/t~ 

z.4rmhr/> ~/tuwf1wtfrwLs4L/tnL[IJnLLf!. J.. p.p_h__Lhrl!. Jwt:.w\nLJ liLt 
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tnLJnLJP• ll'bflfrL ~wrrlfrr "lwmpwumbl"L r.wJwr 0,02 q fr'il'l-fr~w
"'"C'f! tnLJbl 100 tft [lnpwJ lC'nLJ, ,_,bl"Lfl t;bmn L"LJnLJfil.f! 

~frtmrbl' {w4_ I; fr"7-M-•nre L"LJbl 40 mn~nu~D'ilns I;(Jfru-'il 
u"lfrrurfr Jhp_ h. "f~Dt.bl JnLp mb'l.nLJz 

0, I GnruwpuGng ht-uft- ptd)nqp 

!lnr NaOH·e ~ .... , KOH-e r.UJ-6.wfu "fWrnL'ilm~nLJ b'b nrnz 

.[!UJ'ii~D~/r un'IUJ ~,..J Ufnmwz, nLumfr mfrmt'~nJ [nLJnLtP Uf1Uinpwu· 

mblfru Uf11Ln.[! t w'lwur4_/,l Ull'f fuUJn'ilnLr'ffriz '1-r,.. r.wJwr ~zn.w· 
J111uf! "lbur.[! t 4_brs'ilbl UJ4_blfr JbJz 'Msfr'ilnpJLUl lnLJnLJP uurw

'bLU[nL r.wJ111r {o_rfr'ilwf KOH·/r 5,6 pnfu•uph'il 4_bru'ilht 6 q. 
NaOH·/r 4 q fnfuUJrb'il' 4,5 q)z .Z.hrsrwJ -u1nL{ile ~zn.bl t.. L"L'Ml 

filnpwJfr 2..rfr Jbp_' . ~~~4.btws'ilbtn4_ l!frl .[!UI'iiiU~/r BaCI2, "C'"lbu'lfr 
lnu}nLJfiJfr UJJfuw[il[i14_UJ/fr'il p~npfrnLJf! 'iluur/rt 

Na2C03+BaC12 _, BaCOJ+2NaCI 

1<2C03 + BaC12 _,BaC03 +2KC1 

buurbl"Lfl t;burn r.pJ .[!/r [iiUJp~n'ilsfr~ J LU.[!"LC' L"LJnLJfili! ufrf[.n'ilfr 

Jfrp_nsn4_ lfl'ilbt 111/l LUJIU'bfr .Jh-2.. t.. CO~-Jrs 'liiLr~ pnpwJ . 2..r""
r.wu9'bbt 1 tfrurrfrz 

0,1 Gnruw1u1Gng bbup.u•IJwG ppnL 

U4_urnJwur . "lfr"lbmn4_ 4_brs'ilbt 2,8 tft l!frJfr ... "lbu J"'.[!"LC' 

Jufrur H2S04 ( urbu. ~zfrn.e 1,84) h. filnrwJ 2..C'"1 'ilnurws'ilbl, Jfr'ilt..IL 

J-w4_111lf! r.wu'bfr 1 tfrurrfrz '1-pw'ilfru •fbrs'ilbt 2 'bJnLz 25 tft Jw. 

4_wtn4_, t.. urfrurrbl 0,1 'ilnpJwLwbn:J t.frJl!n4_' mfrurrfr nL'l'l"LJf! 
'lur'bbtnL r.111Jwpz . 

b'bfl~~~'lrb'il.e, "r 25 tft·e ( "C'f! frr.~ar~b ti.frzw 0 ,1 'ilnrrlwl t..fr) 
tb'l"l!ws'ilbtnL r.wJwr br~nL urfrmrnLJbbrfr 4.r~a Jfrl.fr'b r.~az4_n4. 
6~pfuu4_bl t 24,6 U't 0,1 bnrJ~altabns KOH. nrfr urfrmrfr nL'l'l."L"f! 

r.w4_wu~ar t 1,0045-fr, 'bz~abw~nLJ' I; ~~~'l'f.[!w'b 6w4_wtfr L"L6nLJfilfr 
Jhf 'lurb4_nLJ 1;-. ~ 
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0,0056 . 1.,()045 . 24,60=0,13838 q KOHz 

"-'l.Jnul bill! r.-JbJ~Dmn,_filrL'il, 

b[ilb 56 q KOH-fril r.wJ~DUfWIIIWIIfuw'ilmJ l; 49 q H2S04! 

IU"fiU 0,19838 'f(IIDJfr'il ~~-J-"fUIIIIIUU[uw'ilfr x-H~S0-1 

49 °' 0,13838 1 

U.Jumb'lfr9 X= ""'0, 12 .08 q: 
56 

0,1 bnpJwllll'ilns H2S04-/r 25 tft-nd Ufhm~ I; tfrbfr 49 · 25: 
: 10000 :.:.0,1225 qr ~bmh.wUfbu "lwurpLUuurwJ pfii,L'il '1-bsfr'ilnr· 

Jwlfr9 P"l!r·frbt.. bnur l;z 0,12108: 0,1225-fr r.wpwphpnLflJnL'il/rs 

frJw'ilnLJ bb.[!, np w1u utfrurrfr nL'l'lnLJf! ~w'l.JnLJ I; 0,9884z 

U.n biiLJb JbJmfillnLbf! ( urfrurrfr "''l'l."LJf!) · ~~~~r"tJJ t 'lur'ilbt 
J. WJl aJ..n4_, J.. UIJb r.w4_wuwr /; 24,60 ' 1,0045-24,7107 Ut 0,1 

bnprlwtw'ilns KOH.-/r• . npfrb r.wJW"fiUtnUJu[uw'ilmJ t 25 ut 
H2S04 , 

IJ.Iuurb'lfrs' 24,7107: 25=0,9884 urfrurpnLilf! Jb[lfrLop'w'bJfr, 

ftn'il'fn-~~nrrlfrrfr ~wJ f[.b'bnltf.mwlbfr'bfr 'bbp~w1mP1wJpz 

..... l ... lll_U ... -UfbrafutGqtuG_wslt o,o:> GnrUW}DLPJWG }DLbDLJP 

·L•rs'ilbt 1,5805 q ..,'l, l'ILJhl [ilnpwJ lC'" Jh-2 b. 6w4_wu! 

t:.wus'ilbt 1 tfrmrfr• S"mrfr nuz'l.nLJf! 'lurbbL Prfl'ii2..~1U[il[il4_n4_ ~wJ 
'itpw w'lbrnf KMn04-fr tnL6nLJPf! pw~ w'iln{ii,LJ bp~nL 2_111pw[il 

JnLfil ~nb'l.nLJ "lwr.hl"Lf/ t;bmnl 

1-rw r.wJwr urwpwb nrnz4_wJ 2 P!"L.[!Ubr" Jbt_ 4_brs'ilbl 

0,10-w~wfl 'fC'w'l 4_bpwpJ"LC'b'lwiJrwJ filrfl'ilt.~w[il[lnL (o~uwlw• 
[J{ilnL} J.. l_ll{'Uifl'ilb[ 60°C 2_bpJnLfiJJnLb nL'ilbun'l flbrJnuurwurnLJ, 

"l "i'u~wu .[!w'il 6 JwJr PJ"L.[!ubre /;".[!u/r~wurnpnLJ uwnbu'bbl"Lfl 

t:.bmn ~zn.bl wbwtfrmM ~zbn..[!n4_z 'lzn.wJwuhre urb'lwfnfubL .[!/rrlfr· 

.u/1..,-u pw'Jw~'ilbrfr Jh-2.., PI"L.[!ubre "'l"'lbl filnrw6 t.r""-• Ls'ilbl 
pwJLU~bbpfr Jh-2, 'ilpwbfr9 wJb'b Jb~fr Jht_ "'bm.[! l; tfr'ilfr 25 tft 
1_111{'1 IJ.4_blw9bbl 10·w~w'il tft bnup H 2S04 {1 6w4_wl 1,84 urhu. 

IJzfrn nLbbfl"'l H2S04 l"L64_w6 4 Jw4_wl [lnpwJ t.rfr Jbt_)z "'opwb"9 

r.bmn pwJw~'ilbrfr "lwrnLbw~nLp I"Lbl! urwl!ws'bbl 40-50°C 
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nrljqnL]GUJGJ:. J:.GqJ:.ljwsnr 

fllwmrwumbl Jb(ilfr[h'ilfr-~w"ln'-IUtfr 50 U[ (1 q 800 U[ 93°·/r 

u"Lfrrmn,_J) "- 100 ll't JbpfrLb'iJ ~"'l'"frrfr (1 q 750 1ft 93°-fr 

u"Lfrrmm._J} l"'-tfm.lj=J' fil'[tlqwlfr'iJ Jfrtw4wtrnul l"'-t}"'-J(tle wnw• 

r_aus'km.J I; ~wrJrwJw'km.2. ... ~"''1"'-l'iJ 'l"'-ilwqnrn,_J, fru~ f.frJ.ewtfr'il 
tlfrt."'"-"'lf"'-J' ~w'bwj_t 

RLGtnlbrnllll J:.GqJ:.ljw&nrJ:. UfW&rwnsnufl! 

lh'bfrif.hruwl /r'k'IMUJurnrJr (pH -3-9 }·Jr uw'.Jw'iJ'ilbrnul "lwur

rwuurJw'iJ f.wJwr "l"'urrwuurbl 3 L"'-tfnLJfil'kbr. 

1) ll.'ilwtfrurM ~zhn,efr qrw ~znbt 0,1 q Jb(iJJrikLfr·~wrJJrr, 
lfl'kbt uw'il'l/r Jkt "- ilrw if.rw f.'l"'-2"'-[rllwJp wqk[w9'iJbl 7,4 t.l't 
1
/ 20 'kntulw[w'knu NaOH·/r l"'-t}"'-I{J "- {uu111'ilbl""- l"'-tfb[ 'krw Jbl' 

{n,_.t,,_IPI! tfl'kbl 500 1ft urwrn'ln'-Ptw'il l"'P"'l ~"lfl"'lfr Jk~_, 
uw'k'IJr qmruw'k'lf! [qwilwl [t!nrwtf t_rnq "- l"'-fl! [fl'ilb[ Jfr'kt"-

. ~n Lfl"' 1/r 'kfr2.l! 1 

2) "znbt 0,1 q prnJ{JpJnuw'k ~"'"l"'-1111 £. 'kwfunr'l/r 'kJwL 

tn'-tfbl 3,2 U[ NaOH-Jr 1
/ 20 'ilnrt!wtmilns lm.Jm1P/r JJ,~_, {m.tfn'-lfill! 

lfl'ilh[ 250 U[ J_wpfrl_ ~"lfl"'lfr Jbt_ k tfwqwll! f.wuy'ilh[ Jp'bl_'k 'il/r2.(!t 

3) "2.•bl 0,1 q {/>b'knt-~"'l'"frr "-L"'-Jbl 5,7 1ft NaOH-/r qbre 
iJ2.qwJ 'imrJwlw'bny l"'-t}"'-lfilfr Jbr_ ,,_ Jwqwll! /JnrwJ tr""
f.wufJ'bhl 500 ll't·frt 

fl,_LJrqbruwl Jrii'IMwumrfr "i"'mrwuurJw'iJ f.wJwr Jrrwr '.b, 

{uwn'ilht 2 ~wif.wl JbfilfrLb'iJ-~wrJfrr• br~"'- Jwqwl prnJ(ilfrJnu•'il 

~-"¥"'-lur "- Jh~ tfwq .. l tf.b'knt-~"'r"frrt UmwsqwJ {uwn'bn'-r'll! 
U(wf.bl ""'-'1 '1"'-l'bfr urif.w~ndt 

f>il'lfr~wurnrfr '1,,_1-;,e pH·fr urmrpkr iiJrzllrfr 'lb"L.e"'-" "-"'r'lw

'1"'-lilfry +nfu4m.J I; (PH=3,0) ilwrJr'iltfr• 'lb'lfrilfr, ~w'ilwtfr• br~· 
ilw'l"'-1-;,lr t!Jr'iltlt, ""'-'1 ~"'"i"'-l"'fr (pH=9,0), 

pH-fa nrnclfwG Ot•faGwiJblJ:. uu•GqqwiJJ:. UfW&rum&nLlfl! 

.Z.kryilbt FeC13, CoC12, CuCt2• "''lhre "- l'"-ttbt 5 urn~nuw
-;,,9 "''l"'fiiPqfr Jht.' 

100 U[ l"'-J"'-Ifilfr f.wJ "'(' w'ilw[{rmJr~ ~zbn,emJ ~znbt 7,14 q 
FeC13, 1,0.1 q CoC13 1t 35,6' q CuC1

2
, 
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Umnr"- pbrqwtf "''ll"'-""'~fr f.frJw'iJ •Jrw JMr"Pim.l'b"'frfl 
wqbtws'ilhl f.b'l"'-~ilhre ... il-'1"'-l'iJ "'"i"'~l"' .Jrnraw'kn(il'kbrfr Jbp_ 

( nrn'il,e nL'kb'k Jfrw'bJw'iJ mrwJw'IJrtf }t BnLrw,ew'iltl"'-r .Jrnraw'iJn

pmJ r..b'ln'-~'kbrJr tfwqwll! "lb"'.e I; t/r'i~Jr 2 1ft • .Jrnraw'iln(il'kkre 

pw~bl nbmJr'bb, !1wJ ~b'll.b fusw'iJ'ilbrn"- "- wJrwsilht Jb'iJ'Ik· 
thb l"''iJ unu'ilanqt 

pH-~ nrn:JwG op~Gw~h1~ uwGqqm~~ (2~w1w1~) UJWmpwummtf'p 

pH I CoCI 2 

3,0 1,20 
3,2 1,00 
3.4 1 ,()() 
3,6 0,80 
3,8 O,eO 
4,0 0, 75 
4,2 0 , 75 
4,4 0,60 
4,6 0,50 
4,8 0,40 
5,0 0,38 
5,2 0,30 
5,4 0,28 
5,6 0,20 
5 ,8 0,20 
fi,O 0,15 
6 ? ,w 0,12 
6 ,4 0,10 
6,1) 0,05 
fi,R 0,04 
7,0 0,02 
7 ,2 0,30 
7 ,4 0,25 
i,fi 0,25 
i,8 0,25 
8 ,0 0,30 
A,2 0,30 
8,4 0,35 
~.6 0,35 
8,~ I 0,40 
9,0 0,40 

(mqbp~ pmGw~p tf't·n~J · ~ 

CuCI, 

0,03 
0,05 
0,08 
0,28 
0,30 
0,33 
0,36 
0,43 
0,50 
0,55 
0,60 
0,70 

FeCI 3 

0,40 
0,80 
1.00 
1,20 
0,20 
0,22 
0,2l 
0,26 
0,28 
0,40 
0,4( 
0,55 
0,60 
0,60 
0, 70 
0, 70 
0, 72 
Q,80 
0,50 
0,54 
0,52 
0,45 
0,22 
0,20 
0,20 
0,20 
0,15 
0.10 
0,10 
0,05 
0,03 

I H 20 

j 0 ,40 
0,20 

1,00 
1,03 
1 ,01 
1,14 
1 ,22 
1.20 
1 '18 
1 '15 
1,12 
1,20 
1.10 
1.15 
1 '15 
0, IO 
1,35 
1,38 
1. 39 
1 ,45 , 
1,20 
1,25 
1,12 
1 '19 
], 12 
1 '10 
1,00 
1 ,00 
0,87 

2il 'i 
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: 1,19= 82,3 Jp PJnLrlllnm[ .J.hrs'bht 82,3 Jl HCL m.J.Iil'»s'bhl 

f_fiLp Jfr'bt"- Jb~ tfrmpm'ims ~nlP'"Jfr 'bfrzl!' '1-rm'bfrll t.hmn t.frJ ~tn.J. 
mfrmrht /,_ umnu1b1 'bnrtlmtm·fdJnt.'b[!' 

lnutlanuf 111hrafwGquaGw81> tnLbnL!PI- 81-8rl- nrnGnLafl! 

lflhrJ w'b'lm'bwmfr lnLJ-nLJP /r mfrmrl! nrnzhLnL t:. ... J ... r OfUIJU

'lnrJ-mJ lt'b Jm.pmr .J.hriUPJnc.pb'lwllr"'J- Prfd'br_~wppnt., Prfdl!'ill-

~wfJP<I.IUJfr'b 'bwmrfrnc.J ~wJ wJn'bfrnt.Jt . 

'{hrs'bbl JbJ -b.zmnc.fdJm'b ~zn.UIJIUu 0,20-0,25 q, 1nc.J-b
1

_ 

50-100 ul fJnriUJ r_rnc.J ( .prnJwJftL fuJUn'imc.p'ln.J. tm.J. i</.UisiUJ

"- [dnpJUJ- 2.rn.J. "'ln'lmJ t.Uifu-6.1UUfU1~1 ... filwu/r Jltp_}, UI.J.htUI9'bbt 

1-2 Ul /u/rm H2S04 "- 60-80°C-nc.J f_hpJnc.fiiJnL'b nc.'bbgn'l 

f.l''"lfr'b pw'l'bfr.p/r .J.rw mJU_pws'bbt' 'l.hrJ w t IUpm{ fuwn.'bb tn.J. 1 ff/Uit:,_ 

"iw'bhtn.J. PIU'l'b/r.p/r p_brJ ... um/r-b.w'bl!, PJmrhmfrs 19'bbl ..,_bpJw'b· 

'lw'bmm/r lnc.JmJfdl! (5 q KMn04-f! lnc.JqwJ 1 tftmp hn.UisrauJ

mw_p ll'/r Jbp_) auJ'b.pw'il JwJw'bJU~' Jfr'i.,th aun.wp_m'ilw .J.aur'lau'fnLJ'b 

'fNL'i.JU.J.nrm.J/ h[il/, fNt.J'b(! . Uf1U .. Uf1U'iJ.J.mJ t 2 ('R"f/,, tn/rtn('nLJ'(! 

f,IUJ JU['bl w.J.wrm.J. ... J-, 

'{hrl! 'bz4_wJ- ~zn. ... J ... ufr f.wJwp J-... fuu.J.mJ t 22 Ul ..,_J.rJUI'i.

'l"''bmmfr 1mJ-n'-Jf1' U'pmfJlw'i. Jbr_ lUI</. pw~.J.w~ Jm'l zznt.J 

~wrbL/r t lnt.J-nt.Jfdf!. au'bpmfrnfu Uf111'.l.l br~"'l' JwJ111'i.w~' 

IJ.h~~~lts~~~~'i. l!LfdwLm J t- t.bm£ JUil t.w.J. wumrnc.J nq' 

5H2C20 4 t2KMn04 +3H2S04 -lOC02 +2MnS04 -+

+K2S(\+8H2o 

fil'p[1'i.p_~~~~pp.J.wJfr'b 'b111mrfri/LJ •'fmUI'fnrJb1/r» nh~~~~s/r01'b {!'b

{Jw'bnc.J t t.hm£JU1f ~hrUJ' 

5Na 2C20 4 t2KMn04 +3H2S04-5Na2C03+5C02 t 
+2MnS04 t 2K 2S04+3H20 

"••ll-n'-af 111hrafwGqwGua81> sl-srl- nrnc;n,_afl! 1!"8 Ufi)Glil

f.brmr~~~'b/r Ul'lJNLUill~'j,/,('nLJ mr.J.UIJ /,'j, Uf'l'iJJ./r ~2_fi.WJ/r'iJ ,PUI

· 'iJUI~'j,/,('f!. k 'J('Ill'iJ t_UIJU1UfU1LnUIUjuw'iJ 'iJ111/,_ 2_W,PW('/r I:,UIJ'UirJ/,1_1 

_p111'iJU1~f!.l nc.utn/r w'b'>pwJbzm t "f/,('J Ulr,.'fUI'bwtn/r tn/rmrf!. W('LnUI~. 

300 

r.wlmbl Uf'l'bAfr o'l'bnc.f11UIJpt IJ.I:~w~s/rw'i.brl! [!'b[illll'i.nul /,';., t.hmh

!Uil ~'r"L' 
Cu 20tFelSOJ3 + H2S04-2CuS04 + 2FeS04 +H 20 

10FeS04t~KMn04 + 8H2SOc·~FelSO~J~ + 2MnS04+ 
+K2S04 +8H20· 

~UI"UIUUI('NLJ'frs /,('/,_nLJ' t-1 nr JJ,~ Jn~b~nL[ fiJrf1'iJ'l_~lli~J[ifnt.'iJ 

,,,J f1r(J'bp~wf.Jf14,aut/r\, 'bwmr/rnc.Jl! ( Jnl· ~z/rn.{!--134) t.JUJ'w

"i"'mauufuiU'bnc.J t 2Fe "- t.bmh1Upm(' 2Cu-fr'b, 
t;r;,plli'J('b'b_p, mfrmrfr npnzJIU'iJ t_lliJillr .J.brs.J.wJ- t filrfil'b'/_fflll• 

I"P"-Illtfr'b 'biUtnp/rmJ, nr/r Jnlb~nL[IliJ/r'j, ~z/rn.'b t 134, wmnJw

J/r'il ~zfrn.l!' 63,6, ll.lumb'l/rs' 63,6 ·2: 134=0,2278 qa Umms.J.wJ 

f"l.r.J.l! pmJw'ilhln</. "ibrJIULqiU'bwmfr tnt.Jmlf1/r m1'b .piU'i.UI~/r .J.riU, 

R('f!_ Jaufuu.J.bl t ~2_n.lliJ'JUu/r tnfrmrJw'b .J.rll/1 ~Utnlll'i.,.'i.,_p .J.brt_/r'bfru 
m/rmrl!.• lliJufr'b.p'b' "i'l'b~/r "'l'b Jfrl/r'll' ... J IIUI'b1Ultf!• np[! t. ... J"'

"immwufuw'bnc.J t "ihrJw'b,-'bUimfr (ul} ,PUI'i.,wit/r'b, IUJufr'b.p'b' 

o,2278: 22=0,01035 q ~IUJ 1o,35 uq, 

"wtl-n'-af 111hrafwGqwGws1> sl-srl- nrnc;nLlfl! 1!"8 ppa\wbGI-

KMn04-/r 2 Jnlbitnt.lf! PP.J.IUJ/r'b J/r'l_lll"llllrnt.J frrb'bfrs m'bf_lll

mnLJ t 5 IULnnJ [il[d.J.wJ/r'b, npf!_ o.pufr'l-lll9'bnt.J L· 5 Jnll.~m.l 

f"rflllt.lt~~~flfi.J.w 1/r'b 'bwmr/rmJ, 

bbf1w'lrb'b.p, ltzn.IUJmu/r m/rmrJIU'b .J.rw 0,2345 q (C00Na} 2·/r 

J111fuu.J.nc.J t 24,2 Ul KMn04-/r l"'-Jnt.Jf1: ~bmhaupwp KMn04·/r 

m/rtn('{! f!ULn {Jfi4_UIJ'bfr t.w.J.UIUUI(' 'ufr'bJ.' 0
•
2345

"
16

-o,OOll57 q 
. . . 134-24,2 

[J[1•Jul(}{:r'b %wJ 1,157 lf('UIJ [J{J.J.LUJ/r'i.: 

t.l-lllnunL\.\>1-sl- sl-srl- nrnl:nLafl! 

~fr"lnunt.L[/>/rm/r m/rmr4_n'l Lnt J-m J[J UfLULn('lllutnb["L &wJ~.~~p 

'briU f_f'"'J/r'b lnLhnc.lfdl! bp~nt. au'b'lauJ .J.braupJnt.rb'llll9'i.bl h [nl'ws

-;,•1 'iJIU'fu O'Jnu/, WUfOU uw'b'fnt.J' [IU" Jlll'j,('lli!J'i.,U[ £. l_nfw9'b/,[ 

t .gufr~auwnrnc.Jt 
:l UI 
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l.U'-I.bl '-I.Utrub(l 
l.w~bl~w~ 1 

pH - ~ ~nlD(l~JinD(l~~ npnztlwG fiwJwr oqmwqn(ob~nq ~G'l~~uunnpGI.f' 

/t'l. 'llr t--·, ,,, 

Pp .. Jf""'"L t•
"i"'-J• 

""" , .. -t..,('J/!(' 
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21,89 
21,94 
22,00 
22,05 
22, lO 
22,15 
22 , 21 
22,26 
22,31 
22,36 
22,42 
22,47 
22,52 
22,57 
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0 22,87 27,87 0 25,81 31,32 

0,9619 22,95 27,96 0,9639 25,88 31,41 
8 23,02 28,05 8 25,95 31,49 
7 23,10 28,14 7 26,02 31,57 
6 23,17 28,23 6 26,09 31,65 
5 23,25 28,32 5 26,i6 31,73 
4 23,32 28,41 4 26,23 31,81 
3 23,40 28,50 3 26,30 31,89 
2 23,47 28,59 2 26,37 31,98 
1 23,55 28,67 1 26,44 31,06 
0 23,63 28,76 0 26,51 32,14 

0,9669 23,70 28,85 0,9629 26,57 32,22 
8 23,77 28,94 8 26,64 ' 32,30 
7 23,85 29,03 7 26,71 32,38 
6 23,92 29,11 6 26,78 32,45 
5 24,00 29,20 5 26,85 32,54 
4 24,07 29,29 4 26,92 32,62 
3 24,15 29,38 3 26,99 32,70 
2 24,22 29,46 2 27,00 32,78 
1 24,29 29,55 1 27,12 32,85 
0 24,37 29,64 0 27,19 32,93 

320 
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flm'i11u~nLp J"L "he J L. 

':0,1 Jnt• tfr- 0,2 Jnt· 

't:!::: ': p p "fr-
Na1 HP04 

2H10-fr t•L-
. tnL~nLJFJ*) ~"Llf1 .. ) 

2,2 19,60 0 ,40 

2,4 18 ,76 1,24 

2,6 17,82 2,18 

2,8 16,83 3,17 

3,0 15,89 4,11 

3,2 15,06 4,94 

3,4 14,30 5,70 

3,6 13,56 6,44 

~8 12.90 7,10 

4,0 12,29 7,71 

4,2 11,72 8,28 

4,4 11,18 8 , 8~ 

4,6 ·10,65 9,35 

4,8 10,14 9,86 

5,0 9,70 10,30 

* ) 21,000 q Jlt~ tfr"'l' tJ.rnul 

**) 35,6/S 'I Jltt tft"'l' flrttLJ 

322 

fl•"h•tno..fiJ'•L"hf! JL• 

pH 0,1 Jnt• tfr- 0,2 Jnt• 

J n'r•wFJFJ</fr Na1 b1P04-Ir 
L"L~nLJfl L"L~ ..... ,p 

5,2 9,28 10,72 

5,4 8,85 11,15 

5,6 8,40 11,60 

5,8 7,91 12,09 

6,0 7,37 12,&3 

6,2 6,78 13,22 

6 ,4 6,15 13,85 

6,6 5,45 14,55 

6,8 4,55 15,,5 

7.0 3,63 16,47 

7,2 2,61 17,39 

7,4 1,83 18,17 

7,6 1,27 18,73 

7,8 0,85 19,15 

8,0 0,55 19,45 

.Z.u•~bt~wb 

8Jnu.\lwala p.nL~hrouJiaG laoun.GnLI"II' ~hrd"h&aGhr .. hha 

IUG .. UJBh\nL h111af"1Ur 

fltu"hUitnLFJJnL"hf!. Jl, 

PH 1j15 Jnt• 1 j 11S Jnt · 
Na 1 HP04 • KH2P04-fr ·2H10-fr 
tnL~nLJFJ*) l"L~"LJ£1**) 

4,49 0,00 10,00 

4,94 0,10 9.90 

5.29 0,25 I 9, 75 

5,59 (),50 I 9 ,50 i ' 
~.91 1,00 I 9,00 

I 6,2l 2,00 8,00 

6 ,47 3,00 7,00 

6,M 

I 

4,00 6,00 

f\ , 81 :'i,OO 5,00 
I 

*) ~ 1,816 q 1 Lfr"'l' tJ.rnLJ 

••) 9,018 'I 1 tft•r tJ.rnLJ 

flUI"h/IU~nLFJJnLtf!. JL, 

PH 1/15 Jnt• 1 / lli Jnt· 
Na 1 HP04 • KH 2P0 4-fr .:m.o~fr 
tnL~nLJ£1 l"L~nLJfl 

6,98 6,00 4,00 

7,17 7,00 3,00 

7,38 8 ,00 2,00 

7, 7 I 9,00 1,00 

8 ,04 9,50 0,50 

8,34 9,75 0,25 

~.68 9,90 0, tO 

9,18 10,00 0,00 

-
I 

- -



Z.w4ht4w~ 11 

Uogb•w••Jit& FnLlblrrwJ .. G 1-IUn.Gnuq 

(nL~IfLJP/! (!"' 'i,.u~nLfiJnL'i-f! {Jt) PH-/r 

l,nL~nLJfl 
Jwwn.'hnLp'f um111'i-111[nL f,111Jwp 

6 .~·+ ·+ ,616 ,31~ ·+· 714' 4,4,113 ,ala ,3,3' 19 

fl"'B"'i-"'PflnL 1 1 I 1 1 1 2 4 8 16 32 

fl"'e"'Jw"'PP4"'~"''i. 1.won-
pfrnLJ 12 16 8 4 2 1 1 1 1 11 1 

~w~bt4wt\ 12 

8JaL6 .. g It •11lrrltu lfw1J.d' ..... 6 u•n.lrg&n11 la•a&nLrq 

' ' ' ' eo "' -c. "' "' -c. 
" 1: s " 1:: s _,.,... :, ~.::;- II 

" .. - ' = Jl b - = ""'l"l' ":! .,. .., I:J 1Af (' .., .,. .., .... 
3o~ ~:..~ 3o~ ~:..~ 
;~ :i' ~ .! ;~ ::- . ~ .! 

CaCI1 ·6H1 0 ,1,0 - go (NH4 ) 1 S0 4 62 - 19° 

Na 1S10 1 5H20. 67,5 -tt 0 NaC! 33 - 21" 
I· 

KCI 30,0 -11° 82 -22° 

NH4 CI 25,0 -16° CaCI 1 -6H20 125 -40° 

NH4N03 .45,0 -17° H3 - 55° 

NaNOl 59,0 -19° 

S24 

Z.w~h1~111b 1 :t 

Oupu! .. fw&llllfit'-ft!'UG nrncnufe lfuaraaul» .. t .. llllllllllr&lrr .. .tlr~ · 

(!118 Gt•wGg alrnualfiUrwt• lfcn. .. 

Sbuwftw- ...... I:J Sbuw~w- ....,_I:J Sbuwftw- ....,_I:J Sb.,..tw- """-I:J ... ~ ... ~ ... ~ ... ~ -

l'"'l' 3 • l'"'l' li ..;. . l' "'I' 3 • r•r 3 t ..,...,.. ......... ... ...... 
fttl!"-1! 

~ . 
Itt I!"/! 

i" • 
~2""1! 

~ 1:: 
+.:~,.,._ ~ t : 

Q s Q • s ~ s c:>. s ' 

I ! I 

15' 18 I I ' 1099 20,33 1,1353 25,72: l ,0627 10,23 j 1,0858 

. 10 • .t6[l .0870 
i 

1,0635 15,43 : I . 1 I· 11 20,56 1,1364 26,00' 

1 , 06~0 10,7211,0881 15,67 1 1,1123 20,85 1,1377 26,28-

1,0661 lo . 96 1 t. 0893 15,92 i I, tl36 21,12 1,1390 26,56 . 
I 

I ,0672 II , I \J I 1 , 0905 16,18 1,1148 21 . 4.0 1,1403 26,84 : 
I I 

l ,0684 11,45 : 1,0917 16,44 i 1 '1161 . 21,66 I, 1416 27,11. ' 

1.0695 11 ,68 I ,09:l9 16 ,69 1 • 1173 21,92 J '1429 27,39 

1 ,0707 11,94 I ,0941 16.95 1,1186 22,19 1,1442 27,68-

1,0718 12,18 I ,0953 17;21 ' 1,1198 22,41 1,1455 27,95 

1.0730 12,44 I , 0~65 17,47 1.1211 22.63 1,1468 28.22' 

1,0741 12,67 1 ,0977 17,72 1. 122~ 23,01 1,1481 28,51} 

I , 0753 ! 12 , 93 I ,0989 17 ,98 I, 1236 23,26 1,1494 28,7S 

1,0764 13' 16 1,1001 18 ,24 1,1249 23,54 1 , 1507' 29,0f)' 
I 

t.on5 1 13,42 I, 1013 18,49 1 '1 251 23,80 1,1521 29,37' 
I 
I 

1 ,0787 I 13 , 66 1,1025 i 18 , 75 1 ' 1274 24,08 1.1534 29,8f' 

l,o799 I 13,91 1 '1038 19.03 1.1286 24,34 1,15'41 29,9~· 
i 

1,0811 ) 14 , 17 1.1050 19,28 1,1299 24,61 1,1561 30,22 

1.0822 14,40 1,1062 19,54 I 1,1574 ' 1,1312124,89 30,50 

1,0834 14 ,66 1 . 1074 19 ,80 I . 1325 25, I 7 1,1587 30,7& 

1,0846 14,92 1,1086 20,05 
I 

1.1601 ! 31 '78· 1.1338 I 25,45 

' 

~~ 



Uluhtf111 ~rlll!fiG lt 111o(wqw!fi6 
( ""tbrJr l!w'i.w~l! 'l:l'"'m.ltpny 1 

----------------------~----~~~~ I 

-~,.,Jr,·~e 

"""" 
~btrJr'l.bl 

· '9fl bff"r • 

SnuunJr),'I.IJJ 

Sntb,u . l . 
flJ,,,,.,,.,_ 

n .. ~l'w'IJr'l."'.) • • 

fldtf'w'IJr'I•U) 

.,l'J"''t.Jr:.,H.•o/ 

"'l'Jw,Jr:.'i.Jrlino[ 

,,..," 
'J./.,nJitp 

u-~· 

flptrL/-

8 Jr,9 .,u ( 1) 

8Jot.8 ... H ( 2) 

8it.8.u (S) 

8/o,,~.u, ( 4) 

8Jr.,8 .. u (6) . 

I ON 
:I: .... -
----Q~ 

z .._ 
' "' lu 

I ,00 I 

5' 
t 
""' ... 
3 . 

0 z 
"" u 

I 

- I 
-- .0 ,492 

I i I ,30 

0 z 
"' z I ~ 

6 
z. 
-"--z 

_ I __ I _ 
-I- I _ 
_:__ i 0.33 

u 
:::.::' 

. 
0 
a. 

" :c 
::.::: 

o. 125 0 ,25 

0,06 0,136 

0, 33 

i3. :H5 1 --· I -
--- I o.25 

I o. 16 

0, 496
1 

__ I _ 
'I 

1,00 1 - I - -

1,614 

I, 18 

I, 15 

I 

1 ' 11 

0.20 

- - i -
I 

0,50 

o,3o6 1 o. 188 
i 

0,20 

0 ,10 

o,2, I 0 ,15 

0.., 1661 0,3341 0 ,6141 

1,00 - - I 

1,00 

1,00 

0,50 

0,166 0,3341 0,614 

0,166 0,33• 0,614 

0,166 0,334 0,614 

0,505 0,20 0 , 36 

0 ,80 
_, 

0,36 

• ) J?p•Jl•" 'ttrL[IntrLp1611./,pf. Juwn.t.trLp'ftrLif /l'UI9trL9/r}. 1611[/rzwat./,l 

•• ) U.y "''I"' JJr1, 'ttrL{UftrLpiU.,,l' Jr Juwn.,trLp'ltrLif [l'U19trL9 1'1 , wy, /UI!J, ,[ 
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ltnL(ADLriUGhrfi h111tf111r 
LJr"'l' f.pJr), ~wJ 1 ~q wo[uuzJr'i.) 

Z.w~b1~•~ J ( 

I I 

c.. O ~ Fe 2CI, (SO ) O o::. I Fe, 
0 :I: N ""' 4J 

i' ..:. C'l ~ ~ - · -- ·----- ;:: x.· 
.,. C"4 • .,. ... 

0 .o 0 ~. ·• 0 ·• 
Cl. o a. a. o o o a.o-:r: (/') .._ :c u (/') (/') wt.1, .. r ~ 0. u 

... ~ ~'"" t"Q bt tlt QJC)., 

::.::: u u u u :;: :;: Ll. Ll. z 

- I -- - I - l - 0 ,25 - f,/,,1!/rl' - - - -
. I 

_ .

1 

_ _ _ i _ 0 ,075 _ ,,.,l!,l' _ - __ 

- - -- -- - 0,33 - ~lt"'l!"l' - - -

-- I - - - - ,3,373 -- ~,,l!~.l' - .- - _ 
I , 

0,25! - - - i - I 0,50 - 1;/,,1!/,l' - I - -
0,431 - - - - - - 0,054 0 ,01 - - -

o.~o - - - 1,oo o , 6t - - o,3o -- -

0,30 - - -- 0,375 0,506 -- -- 0,075 - -

- 0,344 - 0 , 172 - - 0,60 0,025 - - -

- 0. 50 0, 70 - -- - - 0 ,50 - 0,25 - -

_ 0,50 0.2~ __ _ _ 0.50 __ I _ _ 0,25 _ 
, I 

-·- 0 , 50 0,50 - - 0 , 50 - I ~/,,1!/rl' - - 0,11 

0,50 0 ,50 - -- 0,50 --- liltml!lsl' - - -

0,25 0,25 - -- -- 0,25 - """'l!"l' - - -

- - 0,5 0,70 - - - - 0 ,50 - 0,25 - -
r I . 

- I '46 - - I - - ' I ' 50 - 0' 04 0,85 -

-- - 1,46 - - - - 0.30 I - 0.02 - 0.68 

-- - 5,00 - - - 0,50 - ;0,032 - -

_ o,28 o , 10 --- - - o,:w I -- [o.25 1 - -

H3B0 1-0,006 q 1.. MnS04 ·5H1Q-o,oo4 q 

H ~B0,-0,003 q 1.. MnS04 -5H 1 Q-O,Ol6 q 

5. 

32'( 



.:.w4!.1tjwc\ \5 

If~ J>wli~ \;thtfhGmGht•~ ~mndwqwG q2~1Llihl'l' 

I I I 
,:a .,: ... ,:a ....... 

t'tlrJirlr ... l! 
a 

~ 
3 ....... - ... ('lbJb'lun ['_ ..... IO,J ... 

a ~ ! 3 ~ 3 

.. u., .... 
-O.un._JI'i.J.•._J 

f1 "'I' J. nul 

. /lnl' 

Jli'-~J.ll 

' bp+_wp 

Bn'l 

'IJwlJ.nLJ 

• 'lwlulnJ 

Of.Lf.fii"'J 
Q wy'Lh'lJ.nul 

~u .ut., ... 1. 

~IO,J .... , 
:e.~ 

56 

5 

1 

26 

53 

19 

20 

8 

~ .., .... .., ~ • 
~ 

s ....... 
;::s~ 

N j14 ,008 ~ 
I , 

AI 
1

26,98 ! 
Ba 

1

137 ,31) : 

B i10,82 
I 

H ;1,008 

Fe J55,85 

J !12691 
: 

K j39, 10 

Ca j40,07 ; 

o !16 -0G I 
I 

27 Co :58, 9i :huonp 

14 Si ~28,09 fltnl' 

12 Mg 24, '12 flpnJ 

25 Mn '54, 93 8 f. 'I. It 

29 1 (_ " :63,54 

I 

~IO,J ~ 
.., IO,J .., ~ ~ ..... ....... s ....... 

~~ ~ ;::s~ 

1421 Mo !\16 , 905 

I 11 ! Na 22,997 

j 50 II Sn liS, 7 

1

s
8

o
2 

,

1 

Hg 200.61 

Ps 207,21 

34 J Se 78,96 

16 s 32,06 

47 Ag 107,88 

6 c 12,00 

1:t p 30,97 

9 F 19.00 

17 Cl 35 . 46 

2-t Cr 52 .01 

30 Zn 65 ,3'8 

~ I . MaKCUMOB H . A.-- KpaTKHH Kypc !f1113HOJIOrllll pacreHHH. c.x. rH3, 1958 
Mo~KBa. 

· 2. KpemoBU'I B . ./l.-OCHOBbi OHOXIIMIIII pacreHIIH-H3JiaT. 1952, ., CoaeT
cKall HayKa'. 

- 3. l(ocm~~tr.teB C. n.- <t>HJIIOJioriiH pacreHIII1, '! . I, II, t936. CeJibX03rHJ. 
4. ffaA.AoiJUH A. B.-Yqe6HIIK !flH3HOJJOrll'lccKoii XHMHH, 1933, Me.ur113. 
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5. Py6wt E. A.-<I>113HOJJOrHR pacreHHit, " · I 11 II, 1956, MocKsa H3JJ.ar . 
• CosercKall HayKa •. 

6. n.A.1a0UH B. J1.-<I>113110JIOrllll pacreHIIH, 1924, fOCII3)1.aT, 9-e. 
1. E,WZOfJI!U~eHCI<UU A. B.-BIIOXIIMIIII pacTeHIIH, 1934, rocTeXH3)1.aT, 

Moc~sa. 
8. IJaAbnl<!p o. A. II [/ul(e6U't ./]. M. Bapaco6a H. H.-- npaKTHKYM no 

!flH3HOJIOrllll pacreHHH c ocHoBaMH 611oXIIMII11, 1957, CeJibX03· 

rll3. 
9 . .fle.llbflHK08 H. f/. 11 [JpRHUWHUKOB H . .a.-06w.He np11eMbl anaJIIIJa 

pacr11reJibHbiX sew.ecrs, 1934, XIIMTeXHJJJ.aT· 
10 . H6ilH06 H. H.--MeroJJ.bl !fl113HOJiorllll 11 6IIOXIIMHII pacreHHH 1946 

CeJJbX03rll3, 4-e 113JI.. 
11. Mo.ww TaHc-BoraHII'IeCKIIe onbiTbl 6e3 np116opos, 1941, Y'lneJJ.rll3. 
12. Muxa3AUC A.- npaKTIIKYM no !fl113110JIOrll'leCKOH XIIMHII, 1\)25, rll3. 
1 3. CaiJUKOB B. C.- BeJIKOBblit npaKTIIKYM MeTOJJ.IIKa 11 rexHIIKa Jia6opa

ropHbiX pa6oT B 06JJaCTII _ 6eJJKOBbiX BeW.eCTB, l938, 113J].aT. 

JleHIIHrpa,llCKIIH roc. YHHBepCIITeT. 
14. CKa3KuH (/> • .a., .JlaB'tUHOBCKaR E. H. 11 KpaCiwceAbCKaR M. A.-npaK

TIIKYM no !flH3IIOJJOriiH pacreiiHH, 1959. rH3, .CosercKaR 

HayKa' . 
15. ~hqhuwG .z. . .z.., p,._Ju,pfo f/o'lfo"l"'l'-'"'' 1g4o, ~"'J"tlr"'~l'"'u" 
16. ~~. tl, . ._hmh(lj!RL(Iquq~l lJ.ypn,fo•ffowJfo uu••ftuoJ.ftnLJI ~MIJ"f""'"'-"Jw'bft
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U.7~•wonwGp 1. 'l"ll"l"l lnu),,,p"bbp I. 'lfru"lbru ufruurbJllbr • • • ll 

~n uq.ni'LSU.Bt> u 
- .~-

IL2fuwmwGp 2. IJ,,.,., "' -LJ,.,flfrwlfr fi"L!f"''ll' nLJ 1'. • · · . • • • • • 10 

U4UOPf.l8rl1 

lL?fuouuowGp :J. 'tbl'~b rfr l"u)nLJP'I. bpfr pwp dpwunuf I' f> frturl'fr 
p,p .. " . . . . . . . . . . . . . . . . . . . . . . . . 11 

40 U.Bbl'<l U.Br U. 

IL?fuoaonwGp .J. ''""'l'lbr'(w~rfrwlfr fl"'·fl"''1f'"L'fl! · • · · · · · · · · 1:t 

4 t• U. l t> R 

lL?fuwonwGI' 5. '1-f!wll"lfr gnLffu"ll''"·'/1'. 13 

~OllOt>'l-\Jbl'l' 40Vl-nll.,U801'\fQ 

IL7fuwonwGp 6. IJ,II"P'I'~~brJ. tJLn.-G.b!f"LJf! J"'I!"Lf' £pnuf · · · · · 15 

Ql'to f3-U4l U. \JHOI'lf{! fl~I'Qubi'OI'lf 

IL;ofuwonwGv 7. sl'"'"'·l'blf. wp~buon ... ~wlt p££f uurwunLJf'. . 19 

ll;ofuw•nwGr 8. l'££w~1 nLfiJJ. ou•f,•J.* G.'lltJwu "l'"t"L''e 
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