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T d GI ...~... ~ ~ ~. ........ U t 
~m'l::'YIblJU 'iilU~nfl~ L~an b~~L ~'fln'YI1'IJ~n7tJ1nlJU 1 

~~ri;b'ilU ~7~'iil17~Lafll 'YI7La.n ~~tlLn~~m111~1\1 
.. t .. it dA T ... ~ ~ d ... It 
f1nEJLnf1l1WYlN1"l1~\I~ a~:: aU~L~ann~::L711Lnf1"l1U 

I ,. Ii., A A AA 

a1uiJ"J::n~lJ"lI~\I~7~\lVlU nuaU'll ~N\lt'l'll'Uf1 



• 4 A 
Vl1~::al£1~1~'W1n aromatic hydrocarbon 'VI~elt'll~elV. 

Ad .. ~"'''' II"' I ()

N.:l~'YlU£1lI ~"ll'n V. 3.11n ~f1LLn red lead Pbg0 4 • basic 

lead chromate, zinc yellow (ZnCr04). iron oxide 

LL~:: basic lead sHico chromate (PbO. CrOg. Si02) 

Ltluiv. ~1'V11"1.J~.:lU1; 'l~LLn J'l:J.rV.av.;f1 ei~~f1L~.nv. 
AI A. A f(.,.,., aiJ., do ~d 

'WV.el~f1L ~szrUN~3JU 13JV."lfnLL'VI.:l L1.Jv.f1U ~1el.:l'WV. 'Yl 

N~~1l1£1 tv. '1.17:: L'Yl~~ 'VI~l£1"lfUfl~~ rlUUll'WLL~n~l.:lriv. 
~ 

;1J1.:l"lfUflLLi.:lL~1 1J1.:l"lfU~LL';.:lil ;~LLi'\lL71 ton 

A , "' 
resin modified-medium oil LL~::3J drier N~3J'tl£1m£1 

'" 
I d"","
~1V.~LL'VI.:l"lf1''il:: ~"ll' long oil-modified alkyd resin 

(~ oil Nt'l3JfI~3Jlnrrhi''tl£1~:: ,",0) If1£1~::~l£1tV.\'l:11 
. '" 

<>11 A ( ) A l!!I '" ..
~::~l£11.J mL~£13J mineral spirit ~1el\l'Wv.nv.\'l:U3J 

"lfU~LL ';\l"lf1;']::~ m13J'Ylv.'Yllv.~elm1rifln7elv. L~~'Wel\'l:3J 
... A .,.. A ... ft .::I.,., do A A ., 

f111 L3JelL'Yl£11.Jn1.J\'l:"lfU ~LL 'VI\lL1 1'Yl ~ "lfN\l t'l"lfU ~ILfl£11nU 

4 ~",A l!!I 4 

m1 L~'tln ~"lf \'l: 1a \l 'Wv. f11~ L~eln ~13J fl113J L'VI 3.11:: \'l:3J~el\l 

~1l1'WLL '.1~';el3J L-nu m~.:lnel~n\lLtlv.1m \lL 'VIan nil 

v.elnmm1 ('tldn~l.:lLLi\l) f111ton;1el\l~V. red 
'" 

lead-iron oxide N\'l:3Jn"'1.Jel"'~~~IL 1~V. 'VI7elton zinc 

yellow-iron oxide Nt'l3Jn1.1 long oil alkyd resin 

., A. &lit. A ~ ., .... 

L'W 71::V. eln;']ln~el\l'W lill1W,1"lfU fl~mt'l1 el\l'WV.LL ~1 t1\l 
.... A do A~al A 

~'tl\l~1iI11tu. 1m "lfU~'WV.N1 ~'VI:: f1~elfllilv.m1L~1£13J 

~V.N11"'\'l:f1~IiI::'Y11;t~t111~;']ln;\lLL t1~ntl~el3J LL'Yl1n'tld 

.. 

'"~ 
... "'I' , .s~ ..Ilia 
'1f \l1il:a3Jn~11m ~ v. 'Ylv. 

&:. 
"'''''I ""I...
~UVlJJU'ff (Bituminous paint

) <iJ A 
L1.JV.t'l 

Lfl~mJN11~f1 ~~ 1V.th::m)1.J'tiel\l pitch ,nn asphalt 
~ 

a. .::loA" tAt.,., 
V11el coal tar mlil3JL1szrv.t'l\lLml::'VILL~::/'VI1elUl3Jv."lfn 

d , t ., do_ 

carbons 'YlL'VI3Jl::1.'l3J L"lfV. Xylol LL~::Ul3JV.t'lV. \'l:1.J'Yl-
A.., aiJ 4 ~A c\ A 4 ., A t '" 
3JU t'l L1.JU~'Yl3J11fll~1 3Jt'l L~3J 3Jfl113J'YlV.'Y11v.~el t'l1l11:: 

LL 1~';el3Jt V.11.:l\l1v.el~~1'V1m~3J LL~:: t v.1.J~~E.J1mfl~~ 
~ 

m1n"'f1n7elv. t';\llV.L~i\ltu,r1LL~::t~~V. ;fiY1~U"'t'lton 
l!!I '" '/I"' '" <iJ 1 A '" l!!I

Y11'WU1 ~f1 ~f1'V1 ~l£1"lfU fI "iI::L1.1v. ~ Vl::flflV. m~LL ~::'Wv. 
~ 

Ji ctVl ., A ~ I'" ~ 
elV. ~ n ~f1 m7'Y11~Um~'YllelE.J1\lV. el£1 r;n"lfv. LL~:: 

'Yllt~L7£11.1 L:J.Jt ~Yh~3J;~1'W1V. "iI::~m£1 ton \l1V.L~V.1V.'" ~ ~ 

;~t -d'Yll'Yl"'1.J;,Jl3J"'V.L~ LL~L~m1 t on'Y11LUv. ;"lf~v. t V.LL ~"'1 
At., ., dA _ .., A ., ., 

'Yll~ V.13JV. 'Yl1.J L'W~l::m1.J'Yl3JU m3Jm"~E.J1£1mLL a::'VIfI~1 

'" 
L~3Jln "iI::f1"'v.t ~;"lf~v. v.eln'Wel\l LL£1n'VI~f1eleln"illn~v.t~ 

'" '/I • I A!l~ "' ~ , t 
~ 

'" f¥ t I1f1£1'Yl1 ~ u~v. ~"lf'Y111l1£1 ~ v.mfll1 'YlelV.l mLn1.JU1 1.Je:l 

~"'nJl~\l L~m~tontn;fl113Jie:lv.Vl7eln~1\lLL~f1 LL~m 
Ak'/l",<iJ 'd...."' 

'Y11m'Yl\l ~ '.1 L1.JV.LTfllUlV. lil::"lf1m'W3Jrltu.t'l3J1.J(;Jm1~1v.-
~ 

'Y11U~elLL ~ \lLL~~L~~;V. m\l 

"'I:. ( COlA.",
b. ~'lfU~H undercoat} L1.Jv.mt'l1'V111.J'Yll 

., dVJ" A ~ VI"" .at t • A 

1.JV.1 ~~'Yl ~~Y11~1e:l\l'W V. ~ 1LL ~ 1 L'Wel~1.J1tl \l1el£1~l'V1V. 
~ 

<>14 ~, '~",l!!I", ~A , 

LL ~::t1n1.J~t'l1Je:l\l"lfv. ~1 \It'l fI Y11 ~ 'VI'WU1mfluUL1£11.J n'tlU 
~ ~ 

A ~ , A l!!I ~ l!!I '" 
'Yll~"lfV.~1\lm1'Yllm1el\l'Wv.LL~::elfl11e:lE.JLLE.Jn~ V.LU fl1 m~ 

~ '" ~ 

A'"' ..14 "'... '" lIa 4
Lt'l£Jm)v.m£Jml1Y13J~n'M rn::mL 'VI~1 'W1n'W~~'VI1el~11 

m.:lLL~::N~3J extender VnnLL1.JL1li (BaS04) LL'a::fi~-
'" 

do ~ ....., do • A'I .... 
L"ll'£J3Jfll11.JelLv.~m£J ~1'V11U~ \lU 1~ ~"ll' oleoresinous 

a. .... 4 &lit. AA, t ., ., IU 

phenolic 'VI1el el'aflflL1szrV. LL~::1.J1\lY13JUl3JU"lfnLL"'\l 

.. ( ) , .. A~ l..l ,.,,., A 

LfltJ1 bodied oil Nm3Jel£J~1£J m"lfv.~1\lY1Y11LLVI\lLLa1 3J 
'II 

.,.4 I A'" Ad., 
ml3J3Jv.eltJmn~l ~1::'VI11\lt1 f11V.LL ~::t'lm3JU 1::£J::L 1~ 1 

'" 
"''/I I '" ~ 1 4'" !l 

"lImm1LL'VI\l~;JLnv. ~l!I "lf1 3J.:l 'VI1elL11n11V. 

o
 



... .. .. .. 
f1t14:: n 1 1 3J n 11 'J"Jl'1 n 11 'ell1.11 'MI1 

~ 

U lLL ~:;"J'afl 

.. ~"' ~ t T •.1 T
llm"~fl1Ul "lJa\l~m\lm13J1fl7ilU£l1V111L8l"i La ~fJl 

~"U;1 La"jj La (Codex Alimentarius Commission) 
VI",o ",,,,,, ~Ii T ..... 
~~mVlU~3Jlm~lU1.Ia\l n\IL£IanLL"lJ\I"lJU ~~£J3J'Jflt1-

~ ~ ~ 

t"~"'~"'o;J "' I

!h::~\lf1L 'Via ~ VI ~"jjLtlU)Jl1l1 ~lUm"lJl£J 1::Vl11\1 !h::LYlfl 
• ., _ t 

'ell Vl11,nh::LYlfl 'el3J1"jj n"lJ a \I a\lf1 m1£l1 Vll 1 ~L ~::Lm~fl1 

LL ,A\I'elVl1b::'lIl"Jl'1~LL ~::a\l~m1aU 13J"£JL~n 
o ... 4 ,~Ii 

n17mVlU~2J1ml\i1Un\lLmmLL"lJ\lU uamnn... ~ 

11£Jm1ril'1I1U~ L~t1YlU1 ~ LUtL';1 ~m1'elUhLtlu-WLfl'M 

ri'~LLnm1nlV1U~'lIU~LL~::LL tItI LL ~::';a~lV1U~EJa~ 

1~~L~rJ U1::L 'Ylfl' 'YImtluU1::L 'YIf'1V1,1\1~l~~\I~;fl 
., , li. at A" • "I" 1"'''.1A d 
1lt14""l!U~ULtlU ~u f11"lJl fJan Yl 'Y1111£J ~lj) ~\I VlnU1J1::­

'II 

L'YIfl Vlln~ m1£JfJ~1"tI L;13Jlfl-' \iilUn\lL~fJmL;\lLL';1.. ~ 

-nanlV1U~~l\1 ~ lU3Jlfl1i1U L~U "l!U~LL~::LLlJ'IJ 
" I A 'I ..,AVj" ~ Ji ..., ... I 

LL ~::"lJfJtln'Vi1eJ\lYl£JfJ3J LVl3J L~ iJ:: LuuL1fJ\I ~1 f1Ql1.lfJ\I~~ \I 
'II 

d .., .. IA c§\ I I.., ~ Ii 
fJfJn Yl "il:: flfJ\lu:D l.Jfl fll3J fJ £.11\1 Lf1 1 \1m ~ Yl\l U L'Vi71:: 

U1:: LYlflt 'YIm~u ~3Jl in"lJfJ\l8\1~n11m Vll1LL~::Ln'Mfl1 
'.1 .. t .. t

LLVI\lt'lVlu1::"jjl"1fl(;l LL ~::a\lf1m1fJU 13J£J ~n LL~:: 

",Sl; '" ~ ~ C51 ... ~ ~ 
U1:; L'YIf!~"lffJLnfJlJYl\I V13J~ n LtlU ~3Jl"l!n "lJa\lfJ\lfI m1Yl\1 

'II
 
ii I ..,
 

~fJ\lUL"Jl'UnU 

.. .,I ~.,... VI"'''' ..... I :!I 
L'Vi8YliJ:: ~ Vl3JLTfll L~Lfl1t13Jm11.J3Jlfl1m1LVI~lU 

... tA ~ .,I VI"' '1"'''' 1n13J'J 'YIm f11'elfl1iJ\I LVlUf11 1 'YJIil:: L~ L~mL 'Vi1 VI~ 'elU Ii]
'II 

t~ mlt1LL~::u11U~iJl1tl41V11 'YI1\1"lJ iJ"'f1atl~11irriu aliJ 
~ 

.. Ii VI"'
 
Lnfl"lJU L~
 

'lfUflU'f'ltUIJIJ (prese ntation) 

tI tI", '" '" , ,t1!l
fN'ilt~tN1J'f'lflfJOJ.tfl-3~tl u 

q 

.. .6. VI" I ... d I 

I!J. Headless Vl3Jl£JtJ.3V1n L~LLn n\l'YIL£l1~1U 
~ 

., ., I. .., IV .., A ,. _. 

VI'J()anLL ~1 LLflalfl1n\1£J\l3JLt1~amL a:: 'IIIl\1fl~()t1fll3J 
q 'II.. ~ ... 

1f713J"Jl'lflfl~a~'YI\1m 

A '" .,I
( )ro. Peeled tail fans on Vl3Jl£JtJ.3 n\lYlL£l1 

~ 

~1U VI"1LL~::L uaanmm LL~J\lfI\lLVlaElLUa8nU';fJ\I 
"' .,I.. ... VI"' d I GlI 

fl~'Y11!.1Ylfl~nl.JLL 'ViUVll\1 LL ~::LL 'ViU VI 1\1 ~ 1 "If \ILLU\lLUU 
~ 

ro.&) 

A ..... a 
ro.1!:J Round and deveined Vl3Jlt1tl\1 n\lYl 

q 

do.., ., I..,,,, I d 
3J~n'Mm::fll3J"lJa ro ~1V1~\ln\l~1U'YI 

q 

t1eJmtlaan~\I1 l.lL ~nua£JL ~fJ"1f"nL ;fJfJn 

ro.ro Fantail (split or cutlet) Vl3J1£I~" n" 
dA.., v I..,.., I 

~ 

d 
'YI3J1iln'Mm::fll3J'lIfJ ro ~1'111'iil\ln\l~1U'YI 

q 

,jamUaanfll3JfI113JEJ11i1n\l L~tlLL~ 
~ 

n"tflLL 1il::"Jl'"'nt i ElfJn 
q 

'" '" d",",Western style Vl3J1£Imn\lYl3J'iiln'Mm:: 
q 

&I I"'''' I d 4 

fll2J"lIEl rn ~1V11il\lm~1UYltJfJmU1ilfJn 
q 

LL ';1fll3JfI113JEJ11fl"1n\lL~£J 1~L ~fJn\l; 
~ q 

,jifJ\lLL1 n"lll~~f)n iJlnT-lUL~£J~3J1J7uf 
'II 

LL1il::i'n1;fJ£l fl 

r£. Peeled (tail fans removed) Vl3Jl£J~\ln\l 
q 

'" '" d_
e£.1!:J Peeled and deveined 'IIIlJl£JtI\In\I'YIli 

~ 

'iil"n'Mm::f113J-nfJ r£ ~1~1UVI'iil"'\ln\l'iil\lt,j 
~ 

G '" ... ... VI"' 
L1ilnUfJ£JL'VifJ"lH\ L~mm 



;m~LfI~ Eh'l'll\2J1~tJanm2J7::tJl U'i), t'lln 
q 

"'\ '" 'oJ. ''If'UIPlU'tl:::UtJU'el'U'1 (other presentation) 

2,nnn11 ~o i1~eJUeJU~) '1IU~LLt'l::LLtJtJ~U ") "1Ja~~a~tifJJ";i~auru1~1~ 
q '"
 

K sa" • g, I ..,
 

LU£lmmJUeJ~n11 co: Ut'Hl~ ~t~ ~a 
q 'II 

ILl "«do do AO .., ~ .. ., .. d.:lr.., I d 

mLL"lfLL1h'lYlU71f'1'i11nm7Lflt'leJtJ2Jli11U1U ~et.o m LtJu~t'l~!1tu'nYl2Jt'ln'l;tu::LL~n m~ L'II\U 
q 

'll\1eJ'l~"'mJn11\U " riIt'lm"'2J { < ~o ~:"1/uau~) -Ru t~"lf"'~ 'i11n"lfUtlLLt'l::LL tJtJ~ri1'11\U~ 
.... .!l '" etI 'I 

f1tu ~2JtJ~au") ~a~L 1.JU ~ U~12J2J1~73'lU 
q 

U" 
., do ."., 

lIeJfI113JYl7:;tJtJU 'i), t'lln 'il:: ~mm"ll~L 'ilU 
q 

L~aL~ 1~NtJ7tmlL ,]11'ilN~ 
'II 

fllflNU10 B
 

00... d
tI, i""" 
fIl'llfllPlfl11t1'lJ'el~'lJ'elUflWH)~ 'U fNLU 'elflU'lJ ~ 

q 

(vi1m7~71~~eJtJ1 UN;~!1"'tu.n~t'l::t'll£JJ1LL;~LL ;1) 

A .. t'd GJ ..... d!!i '" '" a-d 
a) Dehydration 'll\3J1£Jmm7~qjL ~~m '1l' ~'il::U71nllL tJU tIl"1J11 tJ7L1tuY1L'U a'll\7£lLUt'leJnm"ll ~ 

'II q 
.. 0,,&1 ., 

'i1::2JN~YI1 ~ 'll\f1tumV'l"1Ja~mt'l~t'l~ 
q q 

b) Discoloration 'll\2J1~~~m7~;"1JeJ~n ~L tl~£JULL 1Ja~' U ~ ~lil:;L ~UL ~U;L 'II\~eJ~ 
q 

A a- ..I"'" "" •c) Blackening 'll\3J1~tl ~mYl2Jt'l~ 1 
q 

A • !!i '" ... ... a­
d) Black Spot 'll\1I1£Jm'i1~~ltJUL U amVl7 mUt'lanm 

q q q 

Aa"d • ., ~ .4. a"dQ' I .,

e) Headless Vl3J ltJtl~n ~'YI~ 1U'll\1'11\t'ltlaan'YI~'II\3J~ '11\7 a mYlL~fl~'JU 'll\1aan'll\2J~ 
q q q 

do .., d A I ., I A f 4 ~ 4 r;: I ., VI I .. 

f) Partially headless 'll\2J1~mm'YI3J~1U'II\1tJ1~~1U~~mJ'll\1eJ m'YIL~~t11U 'll\1aan ~2J~2JtJ7m 
q 'II q 'II 

g) Cut or torn, damaged, piece :­

A '" ..I"" ..." "" '" '" i) Cut or torn 'll\2J1[Jtl~mYl2J7£lmL~ntJ1L1tuLU an~2J1nm1 :: "1Jmm1aJ'II\U1mm 
q q '" q 

A .... d GJ "" '" "" '" a- d G 111 '" '" ii) Damaged 'll\2J1~m7a[J~1'11\U 'lI' ~m'ilLtJU 7mnJtJ'II\7eJ'i),n tJumm'll' ~L 'll\U ~~"lf~ 
q 

iii) Piece 'll\2J1£J~~~1U"1JeJ~ri~~';a~n11 et.u;a~ ~lVl7"'tJ"1JU1~~';eJ£Jn11 "rfo i1/nlt'ln{2J
q 

'" ") I ~ 4.., I .., ..., .:::l 
( ~o ~1/ueJu~ LL t'l::~1U"1JeJ~m'YlUeJ[Jm1 co: Ut'la~ ~ 1'11\1 tJ"1JU 1~Y12J1nn11 

q 

I6Jrlo i1/nhni2J (~o i1I1JeJu~) 
A"'4 '" 111''''' '" h) Improperly Peeled Vl2J1£Jmm'YlUamUt'lam2JL7£JtJ7eJ£J 

q 

Aa-4"'1II'" 111''''' '" 
Incompletely deveined 'll\2J1tJmn~'Yl"lfn~ ~aan ~2JL 7~tJ7a£J 

q 

j) Le~s. Loose shells, antennae: 

I 



i) Legs 

ii) Loose shell 

iii) Antennae 

k) Extraneous materials 

ftlflNtl1fl C 

"0 "'I" ,
'II'EllJll1i'U-'II'EllJflW''El~ 

C. 1 

... ... . ... 
"lfU~lItl~"lItlm'lllU 

"lIU1f1t~~1nn';;1 r£r£o i1/nn. 

... ( ., ')'1117tl lfloo m/,jElU~ 

'lr ... til <t"" m7Lt'l~U 1'1117tlm7LLVl-i!LL "lI~
 

., ..I"""" ..I ,j ~ ..

mYl~t'lb,j~mULL ~~ ,j~1mi77~ "lf1~ 

(""... ... "".)
~L'III~El~ '1117tl t'lfl1 

. U7L1mLU tl 
,

q 

{. . 
~f1f11 

U7L1mL,j~ Eln 

n~~,j71f1~1n~1U ";1 
q 

.., d I ." I 

m'YILLn::t'l1UVl1 ~'111~~, 
"" "" 7tl~U~n 7tl~UU 7tl~~n 

k ~ ., 
"lfU'III7mfl1;m 

q 

n,.~,jElm ,j~tlnt~b;~uitl~ 

m7,rnt~l~L;~ Uitl~ 
." .,., l.f!l do

Vl1, ~1U"lIm'lll1, mL ~tlnU~ 
q 

"lI1, Lfl1;L,j~tln, 'IIIU 1~ 

~~LL,jan,jaEl~~U "] ~t~l';ri~ 
q 

bL~t~L tluaUm1~~tlNu;tllfl 
'II 

loiln"'U"lfU~LL~::LLuum'J,Jtl '>-\;) 

'> lfl m r£ rl. \;) 

,j7~1m~~tl~li~ 

t~l uNa~itlL.;j t~~ 

'" "I "" UULUUmmLL 7n 

... ... '" 
,j7~1m 'YIUU 

t~l uN;~.rim.;j 
d '" "I .­
~~UULUUn7tlL 

~tl "] t,j 

X X X X X X tt% tfl~~lU1U + m':' 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

rl.% 

~% 

'>111% 

rl.% 

~% 

~% 

~% 

rl.% 

rl.% 

m% 

rl. 

LfI~i1U1U 

LfI~ilUdU 

Ltm~1U1U 

t t .,
~~U1'111Un 

L 'lr '" 
il~U1'111Un 

L t '" 
f1~U1'111Un 

Lfl~J1VlU"n 

L t '" 
f1~Ul'111Un 

LfI~~1UdU 

L t '" 
f1~U1'111Un 

L~~~1UdU 

+ m% 

+ r£% 

+ \;)% 

+ m':' 

+ r£% 

+ rl.% 

+ rl.% 

+ m% 

+ m% 

+ lfl% 

+ m 

X X X X X X lfl LfI~i1U1U . + '> 



.. "' . ... 
"D'U f1"l1fl.:l"lrn<m'VIU 1iriinfuflLLa::LL 'lJ'lJm~';fl ~-b 

,r ..I 1"''''7~1tll"'~fl~ 'VI~ 

1~1 UN;~itll.yj tfl~ 

"' "I ... 
U'lJL'lJUmtllLL7n 

,,( ..I "' 72J1t'llflU'lJ 

l~luN;~itll.yj 
A ., "I ... 
"ll'~U'lJL'lJUmtll 

~fl ~ 1,J 

"IIU 1f1 ~1nn11 ~~o 91"'1/nn. 

'VI;fl (I!loo ~"'1hJflU~) 

(OJ I!l m ~ cl. b 

... " "" "' •
n17L~~U1'VI 7 fln17 LL 'VI.:ILL"II\l{. .. 'lJ7L1tllLUfl 
'lflfl1 

. 'lJ;L 1mL1.J~fln~ 

... ... 
7fl~LL~n 7fl~'lJ'lJ 7fl~Qn 

!!: "" '" "D'U 'VI7flL~'Mn\l 
~ 

n17UflnL U';flnt~L ~~'lJ{fltJ 

n17"D'"'nl it~L ;~'lJffl£J 

'VI"'1, ~1U"IIfl\l'VI"1, n~L1.Jaflnu~ 
q 

"111, L~'ML 1.Jafln 

'" "'..It '1''''~ \ILL 1.Jt'ln1.Jt'lfl~flU ~ ." ~ "D'n \I 
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rtW ee;P(;i\ 'WM 11. n1LrtB~ ::LM 'I:!lm~l nC'Bt 'L~UijJl.' 
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rt' rttW~Urtwnn:;ij:;tn' n~nJl.LffmrtLtfl.n.Ltfl.nIA. 
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'=II' 'P'1'8 ,..~ 'P ,. 
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nlT.lltLrtL~rt' ~" nB~n~lA.n' ~rtLWGC'fut~1I1.H&1T. 
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IA.UBBUB~BJl. Brt~ mrtL~C' t~UBB:;Ill:;~" nijLUlllijbM 
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nB~'C'1l rt~L~~nB~'UB~UBBrttC'L~'tl.L~ 1I1.~tIllIT.LfUk'b 
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::~,mn.nu~C'lA.nlT.rttLijWt 111.' ~ n~n~C'~C'ijk'bULtrt 
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n",~n~lC'BIT. ~ C'L~B",lT.rtL~ ~ C'B",~fl.n~,C'~"n",~L~	 t~rt, 
II> ~ 

ttl C'll t§[ mLrt:;tfl.C'~lA.rt~'~ln.~'fUtlll'lA.n~ Bunn.mlT. 
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b ~ 
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n.HIllIT.Lmk'bn.MtLUnLC'ijLtrt~' ~~;!>(;i\ 'ij'M n.n, LrtM 
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ijlA. ':;tfl.ULMrtLtBJl.'UnLIA.C'Ln.~" ij~mBULHrtn~nJl. 
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II> 

n",ijn~HB~~~~" ijlA. ~ijlA. ,:;tfl.nt U~fl.LrtL !t~l~~" ijlA., 
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m~1Ylmfl1~~~t~ t.mm1~~u1'iJ~tlnl'~ vl\9lJU1 

1"" 1"aJ 1 t
L"lf Vlty1 "11 'iJj 'iJl.lL VI L'lJU Uj:: tJ"l1U t U Yl1 ~~~ ~ 1V1mj~ 

~t'ltl~~l hU'.n~~m.i1 LL t'l::j1'lJj1~m" ~~,j~~1~ 1 
q 

"1Itl~Vli1"11'iJj 'iJ'lJi.1~ln 1U j::Vl'J1~nl~~m.i1Lb t'l::iitJ 

m~1Ylmf11~~7~1~ljtllVl';tl~t'l~L~u Uj:: 1tJ"lfuLLt'l:: 
'II 

"lf1£HLn,Jty Vl1'lJ1~ Uj::nlj t ~ LLr1 1 j ~ ~ 1U m:: ~l11.i 'lJ1~-
A I VI ~ do A..,d.

Uj::mu ~~tl~l tlm·Hjnm~ mjfln'!.i1LL t'l::1'iJtJYl~1U 

~lt~~~LL~Luvn::mj1iivni1 "1Ililj'iJ'lJ LUU 1"~tl~'lJ ~lVlj"''lJ 
q 

I I: ,.. ... 
q 

... 1 
tl~~lV1mj~m::~nlLYl1UU LU'lJ'iJ'iJ'lJU~ j~~lU 

q q 

nj:: ~1'l.i 'lJ1~ Uj:: ~u j1tJL~FJ1~ t ii VlqJ1"11'iJ~'iJ'lJL~u 1"~tl 
q 

A ".., A at .., I ~ 
~'lJ LL t'l:: L"lfL VW~'lJt'l:: Uj::~ltu. '>0,000 ~U LYl1U U 

'UA d , et.d VI ..,-=1.'" ;ell .., 
LL~ j~ltu."lf~mm1'iJ::Ln'lJLnmL~~m'lJt'l:: 'JOO,ooo'lU 

.., ~ '1"'''' G1'" VI AA I ca.Io 

~ ~U U nl''j L"lIVlQ!1"11 Iilj'iJ'lJL 'lJU 1~~~'lJflH:: L~ ~ 1JQ!Vl11U 

nnLL~~LLt'l::nlj"1l1~bL~t'lU1"~tl~'lJ ~1U1Ubdj1fl1 Vlru1 
q ~ 

., I Q'I .., JldA f ..,A 

"1I'iJj 'iJ'lJ'iJm1L'lJU 1~tl~'lJYlm1flltln~ln LL t'l::fltlU"1I1~ 
q 'II 

..I ~ I ..I 1 ' "" 
mYl L~L Ut'ltJULLtJt'l~ LU"lf1~ 'lJ 'Vi. fl. 1£JC:,,'" - kltfl€Jo 
T .. l!l.., 1 .s 
Lj ~~lU m::m'l.i'l.J1~U-:i ::tlU"lftlVlQ! l"11'iJjlil'lJ LU j1mti ~tl ~ 

h~~lun hm"~t'l::'l.h::~ltu. o.ctb 'lJ1Yl ~~LL~11V1i1 
~ .., A dA I I !i 

"1I'iJj'iJ'lJ'iJ::L UU 1~tl~UYl~tlFJmmLt'l::j1fl1fJn LL~"1Itu.::U 
q 'II 'II 

lj~~lU~;~L~emj::~l'l.i~U1 nt~t~1~m1~~ul'iJmn 
.., ~Ji "IV" ~.., .,A .. 

U n 'Y1~U L'Vij 1::nlj L"l1V1Q!l"1J'iJj'iJULUU1~tl~U'iJ::~tl~~ 
q 

'" U A... .. I:nljLUt'lrJULL t'l~Lmtl~'iJmLmmnt'l'l.J1~Uj::LllYl j1~Yl~ 

nljLnm"'n'!.'l1i~tl~ul ~L Vlm::~~i.~L tilL~emi1tJ nl-:i 
q 

~"'~LLUt'l~~l~ 1 ~'iJ::imt'l~~U~ln h~~lu~1ulV1qJ~~ 

"II1~m1~m ::~fJ7U iut Unlj1iiVlqJ1"11'iJj'iJUL ~u 1"~tl~U 
q 

'iJ1ni1L t'l"1lnljt iiVlq),"1J'iJj'iJU';l~iu n~11i.~11 

tJ"~nnljti' 1Lm VlqJ1 "1I'iJj'iJ'lJ ~11 ii L~u Uj::1tJ"lfuti"eltJ~ln 
... 1" ..... J\l1'" !i <t aJ A
 

Vl1n 'iJ:: ~ nlj L"lf Vltyl "l1U~ U LVI ~ln"1lU n 'iJ:: L'lJU nlj L'Vi~
 

~ "'1'" , .. .. A I ., t
 
j1tJ L~ LVlLL nn~m LL t'l:: t'l~U Q!Vl1L jtl~nljLL 'Vij'ViU 1f"1ltl~
 

q 

., d a).."A. AA d., 
VlQ!l"11 'iJ j 'iJ'lJYlm'iJL UUlltJ~tl'Vi"lf"1ltl~n~mtlnYl1~VlU ~~ 1tJ 

,:f I .., Gi'I ..,.... VI 'I .., a -=rod. d 
"If ~L Yl1 nUL UU nlj 'J'iJ~ Vlty1"11 'iJ j 'iJ U LU LU m tln 11f VlU ~ 

i1mVI~~ m~1Ylmfllt'l~{~~t~1~m1~lIlU1'iJ~tln1j 
q 

vl\9lJU 11"~tl 
q 
~U"lfU~~~tlt Uanh,tlt~~I:~tflj ~ mj L~tl 

~n'l.i1i'iJ"'tJ nlj1iiVlq),"1I'iJj 'iJULUU 1"~tl~ulU nl'm;~ 
q 

L"lft'lt'lh~fltu.1l1'Vi~ ~ L~tlt ii~;~elu vlU1r"1ltl~L "lft'lt'l1t'l~ 
'II q 'II q q 'II 

, a) ., 

L"lfU CMC L'lJUCilU 

A, A .". A ... 

L~tl 'I"I'iJ17tu.1 ~tu. ~~ U~ Yl1 ~ Lfl~ "1Itl~ VI Q!l"11'iJ7 'iJU 

LL t'l:: m1~ LVI~l:: ~~ Yl1~ i1U Lfl-:i 'l.ij n'iJ Uj:: ntl'lJ nu mf1 

n~11t~11 VlqJ1"11'iJj'iJUtl1'iJ1iiLUU 1"~tl~UtU nlj~;Cii 
q 

L"lft'lt'l1t'l~fltu.1l1'Vi~~t~L 'liu L~m nu i~tl ~u Uj::LllYl ~u 
'II q 'II q 

L"lfU ;u';111'Vi~ LLnuumLn1 "lf1'U.eltltJ LLt'l::Lfl'l.iUtl 
' A ~..,d, A. 

( "1I11m~1Ylmf11~~j uU'lJYl "'~ L~tlU ~m1fl~ 'Vi.fl. 

i£Jcf1£Jl€J) LL t'l:: 'iJ1nnljYl~t'ltl~~;~L "lft'lt'l1t'l~fl rn1l1'Vi~ ~ 
'II q 'II 

., d~"'1 1: ... a) ..I, , ... 
'iJ1nVlQ!l"11'iJ~'iJ'lJ ~t'lYl L~ LU"1IUCilUL'lJUYlU1'VitlL'iJ Vlty1 

"1I'iJj'iJ'lJ~ tii LUU i~tl~u~ U7~1tu. tl"t'l~lL"lft'lt'l 1m~ ~~ ~~ 
q 'II 'II 

... d ., , aJ ., .. ..I'" '" 
jtltJt'l:: ct'" "If ~"iJm1L'lJU1~tl~UYl~f1tu.1l1'Vi~tnn mj

q q 

Yl~~tl~i~VlqJ1"11'iJj"iJU1~tJmj~1;u;'te11mtt'lrd~mwJ 

(Prehydrolysis Kraft) LLt'l::vJtln m"1l\ i1tJ1~ CEH 

(Chlorination, alkaline extraction, hypochlorite 

bleaching) 1~L"lft'lt'l1t'l~~nm1~U1~Yl:~ElU';1~~~ 
'II q 'II 

,., ..... A ,Ad .. "'A 
LL~tJ ~~U Q!Vl1L j tl~m1~"1111 ~11 ~"1IeJ ~ L£.Itl"lf ~ UQiVl1U L"l1 eJ 

11LLn t "1Ii.~~ 1£.1 tl1'iJ1~tJn17Ui'lJ tll1l11 ::'Jtl~nljvJ eJnl.m 

... li "" A I: 1 I: "'1
~"1IU Vljtlel1"iJL 'Vi~"1IU Lumj vJtln'iJ1n m "IIU L,JU cf 

I: <ti." ~. ., 0 ..A A 

"1Iun ~ m~1Ylmfl1~~jmt'l~1fI1L uumjYl~t'ltl\lL jtl~ 

ill , 1"" 1 ' UeJmL t'l::'iJ::L ~U tl~t'l L~Ylj1'lJ LU tlm~~tlt U 
'II 

o
 



"A " 
~V(1-don'1n11 1f](9) 
q 

~mU~m~lL'l~iJfiu~ t~~lL UU-11U ~'nJnuu
 
U .. t


m14::1Ylmf1l~~'; 'ilWl~-1mtlUJ'V111Ylm';tJ LU1m-1 rn. tl1V1nnUn1j1Lfldl::V1 
~ 

&lQ II ell "A I 

n1jli.l~UYljjf1n1" 'oilWl-'J"lfln1j 1fJ~ LYlaLe.JtJLLYlj 
~ 

do ,.., ., do .., ::iILl'" A d"l.1 I.., do AA1 (
ml3Jd~lU'J"lfln1jYlLUU1Jj::tJ"lfULLnUnLjtJu WMl jltJ~::L atJ~ "1Ja-1LL@1~::Vl1"1Ja3J~-1U 

'IJ 

"" ff tI. 1 ""Ie'
uUn~mf1 LL ~::iJj::"lfl"lfU Lt'J73J~il-1ml3JtiiJvru;LL~:: Q. fl11UUfU.:J'U'el'tlfHllfl'UltJ1'tn.:J'u U't'g:YHUJ 

A e' ..o .. I., ~.,d. 

n1jYl1-11UYl1-1'J"lfln1jj13JnU uamlnuu m3Jn1j l'el fllllfl1U 
A .. I ... d I A ., 

all1JjltJ~aUUqjVlln1jLLU::LLU 1n1jf1m~f1~mln mrJ "1JmL Vl~a~-1li.llnn1jrilmtJVl7m~n'lfL j~ t~LLn 
'IJ
 

t., Alt d~., .,

tHl1U~m~lLfl~iJfiu""~ L~i~ LL~~-1LU';1';a~a U lm'G'll-1jtJLL'G'l::Yl'G'l3JYl L"lfLL'G'l1
 

'IJ 

tJ73Jltl4"1Ja-11'G'lVl::L~U a~ij 1'Iiu"eJrJ ti'lVlln~'ilun1nLLtJn 
'IJ 'IJ 

.:1to .,., a Q'1 I". 
Ltl11'G'lVl::L-1U aan 3Jl L"lf nli.l::Luu n1j"ll'1tJ nu UlLtl1 

·rnuYlmmei'u ~~ lit n'G'luu~u 3J1'vhtJj::1tJ"ll',1L~8n 

n1jLLrJn1 'G'lVl::L~U 

I

I 

Alt rt t 
,J'lm;1-1jtJ Yl'G'l3JLEln'lfL j£J

I 'IJ 

I I 
d ...

filjLLYlUYlmtJ
t

'G'lVl:: n1jLLrJn;1E.JLvJvh n1j@1n~::nau NaOH 

I1 iNa,s 
-J,.Fe 0' Zn carbon + 

stainless steel - @1::nau @1::nau 

I I I 
i-- -!-- 1 i-­.. .. .. 

L-1U L-1U L-1U 

.:1to "., dAd, 

n1jLLtJn1'G'lVl::L\lU aeJml1nU lm'G'l1-1jtJ 3JJ1iLLtJn 
'IJ 

@1u-1~aLtJ~ 

(i).,G) fl1'Ul1'U11~1U mig: Silver ion 'il::tln""" 1 'IJ 

d., t d I I rt au ... 
LLYlUYlmtJ 'G'lVl::Yl active n1l L"ll'U LVl'G'ln Vlja~-1n::~ 

t@1tJL~ hVl::LVlcil~~-1ttJ1U J'lm;l-1jtJ hVl::L~U'oil:: 
'IJ 

..... !l., <OJ I~ 

@1n@1::nauaan3Jl 11iU@1a~mU'l3Jml3-ILUUm@1@1l-1 LU 
~ 

J1mL~LVl3Jl:: til pH < 4 LVl'~n'il::'G'l::'G'l1m71LnULtJ G).en fll1IJlflllg:fl'el'U U 1U lmm -1j tJ3Jl ma-1 
'IJ 

., d ""'/1 ~ II A I " • .., do ... 1 ., A 

m pH> 6.5 n1jLLYlUYl'il::"ll'lLnU LtJ LUn1jLLtJnUli.l:: L~E.JnaU LYlan1li.l~~-1~n1Jjn LL'G'l1L@13J sodium sulfide 
U

L~tJ7 3Jltl4L~ U tJj::3Jltl4iarJ'G'l:: 9 5 "1Ja-1L~W~~a~ r;t-~o m 3J/am L~aL~LVl thiosulfate ~'GilrJ@1u1aan 
'IJ 

of{., 



CZ1 '" I 

L'lJ'U.o/l::ml'U sulfur LL'G'l:: sodium sulfide LL'G'l::r.h'l~1l1£.J 

1~LLrmo/l"'1o/lno/l::ntl'U 'G'l~~li1£.J i;~Lwm~'U.1~ (iJ-~ 

m"'~/;m 
... "',.. ~ .. I "" .. 

n l'mrm L~ 'U. fl fl n'i11 ni'/ 'G'l:IJ Lfl n '1f L'1 E.J 'lJ'LHb ~ 'U. i'/ 'G'l ~ 

.a" ~A a tAA)t 

"il::\tl'lJWJmn'G'lflL.:I'U.'V1'1fl silver bromide L~tli'/'G'l~Un 
'IJ 

~Lm.:l Ln~flL~'U."il::un reduce 1UL~'U.hVl::L~'U. L~mll 
'lJ 

AI" VI g., IU' t:;., a A I Id Vi
i'/ t'l:!J bU~ l~m rJ'U.lm'G'll~'1U Lnt'l flL~ 'U.11 1'U '1'1 b~ UmL 11,'] "il:: 

'lJ 'lJ 

'1 %' a ... ~ t ......I 

t'l::mm'U. 'U1m 111'U 'I'1UmL 11.:1 "il::mfl.:lL'lJ'U. 'G'l'V1::L.:I'U.o/l~ 
'IJ 

tlci'lJ'U.LL~ 'U. -wa:IJ ~ .:IL ':il111:IJ 1'1 U'G'l:: 'G'llrJL ent 'G'l'V1:: L~ 1,1, tltln 
'lJ 

~ll~ i1~111'1'G'l::'G'l1£.J"lJm L'1fm1 yj~itl'U. 

1~111 Lo/l~£.J~ml':i'G'l::~l£.Jt'1f~lhH~odium hydro­

xide) ~nml1JL,]:IJ,JU 'lJ'1::1J1m (iJO-!flo% 1 ~l U1l1"ll'U:: 

mi'di~1 ~itl'U. 1 ~LL~'U.vJa1J'G'l~tu ~~t 111"'nf)~ t'G'l'V1::L~U 
'IJ 

I Ale' GI AO aWl .... 
'lJ'ULL~'U.i'/'G'l~"il::Un'G'ltlnfltln'V1:IJ~ L'lJUo/l::ntl'U.m~l L:lJtl b~ 

'IJ 
... ... fi' 

o/l::nflU~lni'/ tl mtl.:lLmo/l::nfl'U. eleln:IJ1'G'll.:1~1£.JU 111:: m~
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