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li.J llfl nl'~~~11m1i'l1"lf11U~1~\n'l1tJn1fll"1J1J~Ulltf1 "'Il ~ 

~m1ll1J ~ EJU ll1J~"llnl'l ~lUJln UtW lltf1llfl "iJUfl "1Jtl"l~l 

"rU~"ll~Ul1Jl1 "JfLlYlUlJUlUEJ 1'l~"lJulrltlthi!"lt1"llh~­

1EJ"llum~n~rlb1i.J1~t1"lrl1W1Jtl ~ 
\ 

A I .,:9. 

llfi~ m 

VA 

~"lm1'lf,~ 
t V ,,:!.:j ,d 

nl1V1~11rn1 m.l1"l1tlUflflUb1"l flUHIl1JU fl"1JflJ U11JU V1"Di'l 
\ 

1mli'l'U~1J~ULUEJ 1Uf,J ~rlll~m",)U1Jui.Jt'l"ll "1J,Ju 

'inn f..J t'lnl11lfld1 ~'thJ 11n !]111U1J"ULUEJ (but­

ter fat) ~:;~mfll"1J~vU"llUfl~1Jfl~1 (saturated fatty 

ac:ds) .tl~i.J1:::1Jlmfmm~ ~m.<f ll~:::n1fll"1J,JU"lloUfi 
'A ~	 '.1 ...'1 1Jtl~fl1	 (unsaturated fatty acids) tl~u1:~llm1EW 

... 1 . I"" ~.., "1 ~ "1 ,.-I ~ 
~~ m~.cf "TI'''l Uu11J1mU~;;l1JUmfi L'n1JU L1Jtl 1Jfl1 

"lloUf\lV1~ ~fl n1f11t'llul~Bfl ftlEJt'l::: 1£J.~ lL~~mfl 

Lt'llUlr1oUfl ftlm~~ o.<f 

~nnbtlnb'lnnnllV1Yl~n~1111 mfll'lJ~vU '1~B~ 
~ A I ",.t '" 'l I A l\l "'. I I .:

rl1"1JUfl LV1t'l ~"lVl'JJ1EJmmfl t'l LUL1:HlflU~u1~ LEJ"lfU 

flfl11"lnl EJi'l~i'l11mLt'l~rJ1't'Iru ~lVl1iJi'lnn~ :::~1EJ 1U 
'II ~ 

nl1l~'1b1.Jlfiu 1fl llt'l:::~lVl1UQ1Vlt1i~::: "lf1EJt'l:::mEJ1"J,J­

It'lt1lflfl1tl ~ lu1t'l~fl 'Yh1inl1Vl1J'Ull EJU"1Jtl"l1t'l~f11i.J 
\ 

Vl~ m~EJ"l11"lm muui.J nfil~ lnflm1tlflfl~U mfl~11"l, 
mEJ 1~tIll1J11b1t1lfl"l~Ultl"l1~ -o51l11UvlD"l1f11u~ln 

tllVll1 fl~"l';U1um1nlVlUfl1JlmjlUtllVll1cl1Vl 1U 
Yl11n't'l1tlU1J f..J"l~fllli.J t'l"lcl1Vl1Ui'll1n m ~1.J1f11j1U 

t11n~~"l rl1'tmfli.J'1 m mmfll~ 1'Ul~ ~fll11~ umml1 

~oo iJ~~n11J~eJi.J'1~lmmVl11~1'tfLl1"l"llU(0)00 n1~­
~ d 

n1Wlfl~tl1 

l~m~~nm1ii"l1~~b1i.J1:;t:1"lrl1uitl 1fl ~"litl"l 
\ 

nl1l~11Jflmf11m"ltJ1Vl111illrif..J~f11l~m-nU1J 1umnh, 
U1J lli.J~"ll"1J 1J~U ~"lvlDJ fi1U"l t1"l "lfUfl "1JDJ ~11J~U ~"1f~ Hr 
llYlU1J~ULUEJ~1EJ ~Dtld1"lUtlEJfl11~::: ~ f1C~tIl1Ju~ri1n~, 

CJ 

l'W11:m1.JDnfiu1J ll1UtllVll1~~f1,mf11 , 

tl ci1"ltll1JU1rntl~ lltf1 \t:;Jum11;~l1J~U1J ~ Wfl1eJ cil"l 
'II " 

l~ EJ1lli'lU 1J"U LUEJ~,j 't~ lnfl i.Jj~ 1EJ "llUmW:l~b1 i.J1: tIl"lrl, 
DtJl"lt'l1JU 1m l'W11::~l1J"U1J ~V1 f11D1::ntlU f11EJn1fl 

iJ 

h~~UB~f1~1mnnl1fmm~ ~o Ll~~~1u~lVl~mtJu 

n1fll"1J1J"u 1~~1Jf11~"1J1flmfl it'lluL~~fl ~"llt1U~"l 

~lfl"qj~ 11"lnlEJvlfl"lnl 1 ~lmeJnt'l11~1"li.J1::: li'lfl V1Ul1 

~ l~"U~"lfEu~ lruflEJ~m1Vhnm1i'lfit'ltJ"l1"Jff..J~~ n~u{t1 

1J\m:::'1"1 fl1llYlU1J~ULUEJ 1uu1-mi.J t'l-J 1"1J 1J~U lrlllri~l1J~U 

fn1V1fl ~"l~n1fll~lul~~fl i.Jj:::d,llmftw~~ <f~ 

ll~::~11JvUl1J'~f1i'llUfl:6u ~"l~mfll~1ult'lBfl 1.11:::­

:lJlurftJ EJt'l~ <frd tl11';tJ"m1rilUf..J~~1~wh\J~1,JU 

1J ~'W fl1nlJ~ 1~~U';111 ~f1 Vl1tJ~11J"Ul1J ~fli'l1Ufl ~1"U 

l1JU r;! ~tl '> Vl1tJ ~ ~tl ~ Vl1tl G: ~tl '> 1Utl~ml 

~1U V-Jt'llJ~~:; ~i.J1mm n1fl h 1u W~fli.J1~ ~Ilm fEJ EJt'l~ 
o ~ 

~,G Ll~:: '>'> m~rllmJ 

Q./A ""A' J ~ A 
t'l1JU fli'll"lV1t'lnfl l"llU t'l n~u ll~:;~f1't'1~tl1JlVlt'l1 

1 

1ntfl~EJ-Jn~u 1J~ULUtJ l~mtl1Jl1iilYlU1J~U mmi~~l1Ju 

nl'Ht'l'1iJflm~1i'l1"ltllVl111illri f..J ~f1JlD~"')U1J~h EJ, 
mlJlnb1i.J1~t'l"l~171m\tV11~ lu-lleJ rn ~1't'l1U~, ~ 

u'111lfl~"l1~vltl"lnl1u'1tllfl~1~"Ut'l"fl1 LrtflJ"il1mm"l11 

1"J,J l~t'l LfltJ1eJf1~ mu{t1 ,Ju tIl~fl1 ~:; li.J'Yi1hA\nfl hfllt1U 

1~~fltl11f1"mrU mlJltJnt'l11nl1llV1i'l~EJ""l1~n~11lfl1 
\ 

1u~ 11J~U1J~V1fni.J1:;nmJf11EJmfll"1J1JU~1Jf1~1 ri1U1Vlq} 

n1fll"1J dJuD1Jfl"1~l:l1~11n'Yil hflnflnnt'lfJ"ll6J-ll~«jlf1tl­

1tl~~U 1u 11"lmEJ'1~~ fi~"lJuV-J~~1;]1un111lJi.JJ~YllU 

UlJllDt'l"l1"1J 1JU ~"l1 ~~1~~tj,~J ~'W 1l1tJci1~ bfltn1f1 EJ Dl;] 

'" i' ,,'" I ~ d", "1 t , i'A 

~JnnV-Jb'11JUl1JUV1'll'tJtIl"ltJUi'l1Jmfl L~ Ult'lflfl l'll'U m 

liU"lfntV1191 Vl1tl~lliul1J~mnUf1::1~U ~"l1~~11Jnl1 

1u1J1::i'llUU1J1l111Jm~ ~ lJ\UUEJ ll~t1"ltJdl"l11rim1J~ 1 

UlJ'llU Vl11ULll'~"l1"1J1J~U ~f,j~f11~ EJ 1i'~1,JU Y;'ll'f..Jt'l~ m1J 

~nril11Jllltf1 nEJv"ll~ LVl~l :ci'lVl1U 11i~ EJ"l'Ylnn ll~:; 

il1J 1m~ EJ"li'l11n l~Ul~ EJ1n"ut!1umlUVll1U1l111Jf11 



b 

~ ~ '" .. <it .. ... ...I",
U'"l1'"l1U~U utlu"1fL1JUfl LUUt'lUfll'Yl1Jflmfl-n rJltrmm 

1 'II 

'ttltl ci1\1n1l\l "lJ11\1 LLt'l:: tJ"'\I ~ t'l1i~flt'l1V1n111Jn11~ ~fl 
'" .. ",.. '" Ii ~ ~ '" '" ..

tlU"1fL1JUfl1JtJ 11J1UU'\Al1J"lI'U "1f\l L1JtlL'YWUnUn11~ elfl 
'II 

tJ'U~L1JU~iL~tl n~ LL~11J1'"l1::L~U't~11 ~tJ11J1rnL~1J(0)0 

Ii
'II 

, '" 1..... d' ...I
"]]uVIm m'Yl1fl1 LLt'l ::'Yl1\1 1\1\11U~ ~t'lmtl\l nt'lU L'ilYl'il:: 

~fifltJu~L1Jufil~'tflfl1lJ 1J1f11j1U "lJtl \I f;l\1 tJ1:: L'Ylfl Vl1tl 
'II 

~tl\l 'trw L11 Ltl\l vl1m~fl~'Yl1\1h\l\llU~~~ml t'ltlfl'ilU~ 
1 'II 'lJ 

{U LVl1J1ntl t'l 1l\lril'ttJ ~\I ~\lf11tJ cll\ltJu ~L1Jufi1Jl'Ylfl 
'II 

t'l tlU LLt'l ::1U1tl\1flrn111'\Al Vl1tl'lJtlli Lfl ~fl\IVl1Jl tJlJ1f11jlU
". , 

L~UtJ1::~1 LL ~:: n11'Ylfl t'ltlutJu~L1JUt1fl1dJ 1I1fl1jlU~l 
'II 

LtJuvltl\lli 'Yl11tJ ~llfl1jl'lMn1J 1Jlfl1jlUfl"'\I n~11 LtJU ~l 

U1umn 

Lrttl\l'illntl"mln111i'Yl11tJ1JlmjlUL~tltJ1::ntlU 
. '" ...., '" &l 

n11'Ylfl t'ltlU f1blUll'\Al "lJtl\l tJU"1f L1JUfl "1lUflf1l\l 1 L'\Al1J"ilU 
, 'II 

Lthw"ml~1u Imlm\ln"'u ~lU1U~~f11l"rn.ntJu~Ld-Jufi~ 
, ~ 

t=l ~ A ,~ ,:=II n oj d "'" cv 

L'\Al1J"ilU n11J1'Yl rJl f1l t'lf11"'\l\l1Jfl111J'ill LUU'Yl'il::fl tl\I'iI fl
 

LVl1 tJ 1J 'Yl11 tJ mVl1~lU 't11ttL~ rJ\I '\Altl n"u \llU 'Yl fl t'l tlU tJ U
 
• 'II

'" .. ...I ""!i ,...I "'1 " ~ .. 
"1fLlJUfl'YlL'\Al1J"lJU L'Yll'YlLUUtlrJ LU"lJrn::u n11J1'YlrJl­

'II 

f1l t'lVl1vi~\I d~ ~tl'Yl11tJ mf11~lULVI ~l~ 1Jl'illn~l\1tJ1:: L'Ylfl• 
"'1 ~ <it. 't'... !:;~ "'t''''
UVlU\I 1 LUU'illU1U 1JUtlrJ 'Yl\lUL'\Al11::rJ\I 1J1Jnn 

~~fl'Yl11tJ 1J1Vl1~lU~UH111rJLUtJ1:: L'Ylfl• 

'Yl11 rJ1Jlf11~lU r:litJ1::n tlU n11'Ylfl t'ltlU flrn 111'\Al 
• 1 

'" ..!:; ''''1 " 
"lJ tl\l tJU"1f L1JUfi UU LLU \I tltln LUU 'Yl11 tJ f1l 1J 1JlmllUtl\l ­

'II .. " 
n~~ (BS: 12) LLt'l::'Yl11tJm1JlJlf11jlUtlL1J1nU 

(ASTM : C 109 ; C 190) 

v 0 I 0 %'" cv 

mlJdJlf11l1U tl\l ntl~ n1 VlUfll1 'ill U1UUl Vlun 

"lJtl\I'Yl11 rJ~ ~qj L~ tJ 'tULU n1fl L~ I111mw1fl 1EJUVl"'tl\I 't~ 

LnU1tltJt'l:: 0.1£1(( LLt'l::LiiEJUl1J1LL1\1vl1rJVl::LLn1\1 "ilUlfl 

~((o l1Jlfl1L1JVl1 LLt'l::"lIUlfl '<>00 L1JImL1Jm (BS 
o IV I v ~ 

410) fl11Jt'llf1U 'il::~lUf1::LLn1\1EJULL1n'Yl\lVl1Jfl LLt'l:: 

~lUfl:: LLn1\1tl"U~t'lEJ\I hi1Jlnnl1 1EJ tJt'l:: i)0 Ifw~lVlun 

1 

'Yl11 tJf11lJlJlfI1jlUEJ"\ln~~~liiil Vl1"LI ~t'l dJ VI~tl 
v '-="I'

fl1tl rJ l\l1JEJm1 ("lItl\l ~ t'l1J1::Vl11\l'Yl11 tlLLt'l ::"1fLlJUfl) 

1tJ t'l nUlfln L~ tlLi'Ylfl t'ltlUVll LL1·:m'I'lJEJ\ltJU~L1JUvi 
'II " 'II 'II 

LLt'l::VI~tlL~ULLri\l (briquette) L~tl1i'Ylflt'ltllJVllU1\1~\I 
"ilEJ\ltJU ~LdJUvi~ tl'ttJ 

'II 

I AV t: I . GI 
t'l1U'Yl11tJf111JlJ1f11jlWJ L1J 1nUUULLU\ltlEJn LUU 

G QJ 1 a'f I d ~'" 

'Yl11rJt'llVl1UVlt'ltlLUULL'Yl\lm1J ASTM : C 190 LWtI L"lf 

'Ylfl t'ltlUVl1 LL 1\1~\I "lJtl\ltJU~L1JU;; LLt'l ::'Yl11 tJ ~lVl1UVI~tlfl"1 
'lI 

EJcl1\11tJ~nUlf1nmlJ ASTM: C 109 L~tlli'Ylflt'ltlU 
'lI 'lI 

Vll LL1\1 tl"fl"lJ EJ\ltJU~LlJUfi 
'lI 

m1J1JlmjlU ASTM: C 190 nlVlUfl't111 

'Yl11tJ'iI::vltl\lm\ltl~UUf1::LLm\lLUtl1!£1o (Gcf.o 't1JIfl1 

LlJm) 't~1J1nnl11tltJ~:: ~(( LLt'l::~lUfl::LLn1\1LUtl1 

rno ('<>00 ldJlfl1L1Jfl1) 'tdJ1Jlnnl11tltJt'l:: (( TfltJ~l 
v I:: ~ '" I A~ 00

Vlun 'Yl\lUfltl\l'Ylln11LL1\1'Yl11 rJf1ldJ11mt'l::n1V1Ufl nt'll 

m1J~1::UHlUlJ1Vl1~lU ~1U'Yl11 rJlJlf11~lU ASTM:, .~ 

!:;. ''''' ..!:;
C 109 UU n1V1Ufl11fltl\l~lUfl::LLm\lLUmi)';) 'Yl\lVl1Jfl 

'" ' ''' g,..LLt'l::fll\lUUf1::LLn1\1LUtl1 rno lEJrJt'l:: !£I ±!£I fll\lUU 

... 
(0)00 1tl tJ t'l:: ri~ ± !£I 

I: .. do!- '.1 
'Yl11rJ1J1Vl1j1U'Yl\I t'll1J "1lUfl 'Yl t'l\l1Jl'illn f1l\l u1:: ­

~ ~ A , 

L'Ylfl1J11fllLL'\Al\llJln C1lVllnn1lJ1'Yl rJlf1lt'lfl1t'l~11J11bl 

GoA cv~ ~ "A 
m LUUn11'ilfl Lfl1rJ lJ'Yl11tJmmjlU"lJU'ill n'Yl11rJ '\AlU L1JEJ\I 

111 tJ lutJ1:: L'Ylfl 'tii'n'il ::rlUf11HNl tJ t'l\l iii-i'lfEJ rJ LLt'l:: ~ \I, 
If::", I d~ ~ I A 

n11UU bl1'\AlU LLVI ~\I'Yl11rJ'Yl1Jflrn111'\Alfi tll'il'"l1 ::f.'ll\l Lt'l11J, 
n11c..J~m~EJ ci\l 'ttJ"lIlrJ~1.JtJ1:: L'Ylfl 't$1n nvl1 rJ 

lu~ 1£J((ori n1lJi'YlrJlf1lt'lfl1LfiF!1Jfi1LUUn11 



llfJ~lh~ LYlfllmJ L~m.i l~li Lml~~LLt'1~hflb'1fJUm~ 

!Jlfl1ilUfJ"~n tl~LLt'1 ~fJ L~1n"Ufl"~ l~n ~ 11LLtf1 ~l~fiu L~fJ 

1..h~nfJUnl1~'\J11mlflm b'1~U"fi LLt'1~t11~lm 'Y111rJ~ Loil, 
~~Dl LUlU11.lm~fl11~fllflVld.-1l rJ 

'" .,; "" !!i &il l\;l "" 
LLt'11 'Y111 rJ ~lfl1jlU VI Lfl"W~'\Iln'Y111 rJ'V'lUWfJ~U '\J~~ 

11fll{lnnl1'Y111rJmm""SlU'\Jln~1~t11~ LYlfl LLt'1 ~ 1';t11~-
'II .. 

nfJU nl1Ylfl b'1 fJutiu~L~u~lfiLuufJ ~ l~~fh rJ 
'II 

nl1fi'ILUUnl1~111'\JLLVlci~'Y111rJ~m~m1Utl1~-
t:; 1 "'I t:;...: 1'" d0 

L'Ylflfl1~LL1n ll,U 1£J<foti UU L1~b'1111'\JYll~lllfl fl 'Y1 

,;)"~Vli'flfl11fl LLt'1 ~'\J"~Vli~ b'1~"ll m ~lU1VlqJ LU'UYl11 rJm~ 
ct ~v A ~ d 1,..0 Pi 

111£JVllfl L~flYl11 rJ~ t'1n~m~n t'1~ ~ LVl t'1 rJ~ LtmUfJ rJ t'l 
I J..- d A IV A 

flfJU"lll~"llll "llUlfl"llmL~fl~VlmrJ"llUlflflt'1~nU Ld--lfJ 
• • I I IIV A IIV 

Ul~lLL1~~lUfl~ LLn1~m~~lfl1ilUfJ~ntl~LLt'1~m~1nU 

m'ifJfl'\luiLfl11~V;LLt'1~Ylflb'1fJl."h~1 LLtf1 lf1~lU1U 
d.., "1 0 I "1 r " 

Yl11£J'YHUU blJm~mfl1ilu b~~lnun 

f1mJllrllti ~111'\J LLt'1 ~ Lnufl"l fJd l~ Yl11rJ ~1Lfl ~ 

~,;)~Vli'fl1~UfJ~ fl~LLrl Lnl~t1t'11Ul~, Lm~mU'\IUm~ 

Ylo!-~fi~ Lm ~fl ::n1fl t'1fl~m~ L~flYl11rJ 1n~ L~ EJ~n"Ufl"l, 
fldl~"rnlrJ~lfl"''\Jlnm1~111'\Jfl1~ LL1n nl1i Lfl11 ~~LW~ 
'Ylfl t'lfJUlf1e-J t'11mfLfi rJ~n"u 

L~fJtlmrJi:J~utl1::mm kJ<f~'ol 11l~nl1~111'\J 
I I::: %'.dI %' G ~ A A 

LLVlt'1~ 'r111 rJ Yl ~ Yl11 rJUl'\lmLt'1 ~'Y111 rJUl Lfl ~ L'V'l~ Lf1 ~ fJ n 

~ ~lV cv rJ Idl
 

L1fJ rJt'1~d--llm'\J~Vl1fl.n Lnfl Yl11 rJU1~ LLVlt'1~ LUUYl11rJm ~
 
'II 

Ul~ LLVl~~rlm~fl~nt'1~ h11f1"Ifl:;U, 
A r:I .... 1 ~'e:;). 6 

L'V'l [I LnUfl1fJ rJl~Yl11 rJ"IfUt'11~ ~11 Lfl11~Vl 

2,.0 IV G t.... cv ClJ 

LL~~'Y1fl b'1fJUfll rJ t'1n~m~"llfJ~ L~flYl11rJfl t'11rJnUnU 

tnlrJ~ lLfl ~~1f1fhLUUnl1cl111'\J11.1LLtf11uflf~LL1nLLt'1~ 
~.d J 0 '" 6
 

fl1~Ylt'lm L~fJU 1~11 Lfl11~VlLLt'1~Ylf1b'1fJUm~ mmjlU
 

tl~ntl~LLt'1:;m~1nuLLtf1 1.I11nlJl1~fJ"fl11~lWlJm 

'Yl11rJ~ Ll1u ltlm~ ~lfl1ilUmn nl1nl1cln1'\J 1Uflf~ 

U1~ LL~nrJ"~U"U11~fJ"fl11~lUfhmJ L~mtl1rJULYlrJU 
'II 

nu t11~lm Yl11rJ1i11~ "Iflfi Yl~~ Vl~fl ~ rJ~ 1~ ~lUn11d--ll ~ 
nl1LLrJn 

~lULbVl ~~'Y11l rJ~ l~flU~U lfl\1~~1 LUUm1cl111'\J 

LiJUfl~ LL1n ~'\J~Vl'rflril~'Y1fJ~ fl~LL~filUt'11"IfrJ1J~'\JU 

J...Ao 0 .. 1 I I:::~A A .... A 

n1:mmmUt'1'illlJ1Vlt'1fJ 11~'Y1~t'lUnUU1nmml~'hl 

Gi)'ol filUt'1 Yl11rJ~lu1Vlq)'\J~fJ~1flYlm~1 ~fln"ULLVl~'" 
t",d" ' .. oil .. 

'Y111 rJU'1 Lfl2J"lf~ ~m ~fJ rJUU 1~ ~~ Yl ~ Lt'1Vl1fJ m 2J"If1 rJ Vllfl 
'II 

"" "I' , ,l:;l\;l ,t"",,, ,d"
Lb'1mUUb'11U LVl'Jd 'Y1~UL'V'l11~LL~U1U~ 1~ rJ~ ~~ bVl~ 

t'1~~l'\JlnYll~ LVlUfJ~111~nu~1.Iln~11 'V'l LlJUflUnlLUrl 

"llmLL~~W\i1'V'l1~ m,xu m~ LLb'1,x11f1yrfl'V'l1'Y111 rJt'1~~l 

f11tJ Yll1mnml1uLLVlci~'Y111rJ~1~fl~UmnmrJVlmU 
I IV IV I d~ lAo q!jo It' !!a A 

LlVl~~m~'"a~Vl1flm~ 1 'Y1mfJ~1~~~LL~Ulb'1lrJU tIlYl 

L~U1UU1nmL"llm~Vl1"fl~.JV;U1 ril~'Y1fJ~ L~fJrJt'1~m, 
1A cv~~l o'l f %,.,::!l ,...I

';)Ut:lMW1Wl 'ilnbmlLUULLVlt'1~Vl116'1.1.'~ VlqjV1elfl, , 
1u1.I1~ LYlfl1l'\J'\Juu~m1U1Yl11rJ,xl~flltl1;1.I1~nfJl.lm1, 
riUt'lfJ~ tIlfll1UlUL1fJUlllrJ1U1.I1~ LYlt'12Jln~U t'1"n~m~ 

"llfJ.J L~flYl11 rJ~lU 1VlqJn b'1~ ~ LVl~ rJ ~fl~ 2Jlnn11 LL~ ~ 
"" t,t '''''1. I ''''<# • I 
b'1fl~lml'Y111rJU1Lfl~ Ul.J LL Vl~.J2J fl ~UlJ~lJUfJrJm tJ 

" 
L~fJ Ulfl"lfJcll~Yl11rJ,x 1~fl~cl111'\J lf1mi Lfl11~~LL~~'Y1fl 

b'1fJUm~~lmilUfJ"~ntl~LLb'1~m~1n"uLLtf1 'il ~ lf1fJ"ml 

~lWlJmYl11tJ~LUULtlm2Jmfl1ilUfl"~n~llu"'fJrJnl1 ~ 
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LLt:'l~lu1-JLLI:'l-J ul,j"lfUWI~~"lJllll:'l Ul-J"lfUWl~~ml"lJ''U 
1 

~ A ~~ I I &:II f;' e::l. 

LLt:'l~YlULL~-J Ul-J"1fml1J~m-J I L"liU l:'l'Ulrllt:'l L"lJlJl
 

LVI~m LLJ'UwlUU\ ~U1TJlflU1-Jr1lUtIl'il I.~Yl1lUllUl-J
 
'II 

AOi..- I A~~,e,I A 0 

"J5'UWlYIlWIl mL~'U l'l t:'llMlfILl'l rJ.j "lfULVllJl Ul-J "lfUWI'il ~YIl 

vlllJl'lml:'ltlflVl m wiu LLt'l~~l-J"1fUWlU 1~ nunUL1lJnll 
A A i-'lU,:::dlU.1 

t'lldJmrl (laminate) U'EJ mlnl'l ml:'lf)flLLt'lllJ-J1Jlrl~'EJU 

~ ~f1mt1l1u""~1'Uml1m~lflmIll'V1t1lVll1~Ul'-Jlli'Y11m 
, . 1 1 

.., " 
m~m'JjUl-J I LU'Url'U 

m'V1t'll b'1~f16Lt'l~mUj~m.JL~ ~l~~1JlnJJllJVlm£J 
1 9 

"lfUfJ tJ~U1~n'EJU'EJflb'llVln111JtllVll1 LLt:'l ~ rl"'m 10{61-J
'lJ 1 1 

LVI~l~U1j'iltllV\n~m L~'EJn 1~11lLVl1J1 ~b'l1Jn""util Vll1 LLvl
1 . 

t:'l ~'1fUfJ\?illJ L~ tlfll1Lnu61'U'EJJJtllVll1Hl'U1~ lJ ~'U l'U I 
ImlflmJlll'l 1~ LU ~ lJ'ULLU t:'l-J 

1 

l'l tn~~f1~l ;lilbl-JU11'j] tIlvnj~ 1··rnn\!~u~ iJ 
1 1 'lJ
 

cv "'I I ,.::!I! AI':,:::,j I lV
 

t:'ln'Jjm~LU\·bLl~'UUl-JI ~1EJl'lt:'ldJ JJflllJJVI'Ulfll-J 1 nu 

L1lJn~mu'U"lfUfJ~l-J I W1~~'EJlu~ 

1'V1:l6'EJli~U (Polyethylene) LU'U'V1~lb'1fifl~L11 

1'"iJ....nn....U~Ylc-l 'lu L'V111~ 1;r1lbl-Jl'l m ~~fIJ)11dJmYl;D 
'lJ 9 

"lJllJn....'U1'U~ ~-IWI iJfI m~1Ju....fitt'EJ-J n....'UfllljJ~U~l'U6 m 
9 

'EJ'EJn lfl 
lV 

~fllljJ LL~-J LL1-J ~ ~f1ll1J lb'l~lln b'l-ldJl1m1!:u 

mVll1YlUj1'ilJlllJ l'UlWl" ~-Jl{uj1'iltll~l11Wl"1Jln "lfl1fl 
9 1 

L~U ~i:'1 LmL1M "lJUdJ 1J....nn~ hi! L6t:'l~mVlljLL~L~f.Jn 

LL;,j LL~'V1 t'llb'lfifl"lfl1W1~l~ b'll1Jl1mJm n....u m fIlfl ~l'U 

L"lJl'EJ 'EJn171 l'lt'lll:'lnfl"lfiifl~lJ~ HYil LL~'Ulh~nuniJl""vltl 
1 

~U Yi-ll~l71m'V1 mtll~fl ~f1 rn~1Ju""firlldJf1m fIlj L~'Un""u 
1 1 

~ ~ "'/1""'1 " 
'Ulnummfl LLt:'l~rl1J LmU'UrlU 

Tl'l~lU1n~u (polypropylene) LUI'U'V1m~tlfl~ 

LLL"l-J ~1'U lflf1~ n"lfUflVlrt-J I:'ll1Jl1bl1J 'EJ-J L1!:u til Vllj~ 

U11-OU Jll[J 1U LLt:'l ~ ~f1 mL"l 1JU....~YlfllljJ;'U~l'UL"lJl 'EJ'EJn hi 
1 1 

lfl~mi1lJ ~-J l.jf~lVlfu~u 
0./ ~ ,,'"

"lJU1JU-JfIj'EJU LWIWI 

'" ~ L"]'t'l t'l 1t:'l b'l 'EJ ~ "]'LrlYi (Cellulose Acetate) LUU 
'lJ •...-..... 

LL~'U 'V1bi1~fifl"lfUWI~mfllflLLt:'l~ l'EJ~l ~ ~'U 6"lJ"l fJ'EJn l~ 

i1.~:tf'U ~-J 10{Ujj'iltllVll1 L~'U ~~nLLt'l ~ ~ t:'lldJ"~f:~fl"tl-Jm1 
1 

VlllJh Vlln10{'V1 t:'ll ~~f1~'UYlt~ 6~1Jl ~ b'lmlll~ ~""nLLt:'l:: 

~ t'l I.1JlU1Vl 1'EJ L~ lJlmf-J 

1 o<=lI 6 ~ d o<=lI 

l'l rHB m'D'EJ 1 (Polyes~er) VI 1m] L1lJnYll ~fIl1 

mlllJJt:'ll'f (Mylar) LL~Ul'lt'llt<l~f1"lfl1W1~Umn....'U1~1~ 



~I!D 

-mmfl~lU Vl1fHil hi\n~ 1111 ~ t'H1J~l mfl ~~ bVldJl~ 
lJ ~ , , 

o Cl.JO oli=ll __ VVCI.J 

b'llVl 1U'Yll 1ll~U~U11~mVll1,j Yl LdJ~b'ldJ ~~nummf1 

LL;T'iJ~Ln~m1LfidJ~~n;L"Juyh1vlL~rJli L'YfU mVlld 
~ I .d "''lJ .... 'lJ" I <f ~ v.: <JI " " 
lJ1~L11YlYldJ b"lJdJU bmLmUmL"lJ.J LU~Mn LUUflU m 

1 "u .... 1 '" "'... " " 'lJ'"<JI.d"if 1~nunu YH'l LUll ~ULLt'll"J ~ LUUfl.JYlYlUfl1l dJ1tlU b~ 
1 

1yj~b'llfl1U (Polystyrene) ~fljrn~dJu~ln~ 

.LfirJ.Jn....UL"lf~~ 1~b'l~~i LflYl ~.J 1{u11"JmVll1 b~U 
~ 1 

dJ ~ L~mYlflb'l~ ~ ~ ldJ"t'1~ LLt'l ~~"'nb'lfllru~UL~rJ1n""u 

~ v "'1 "'''1 ... 'lJ':
utlmllmw.J2J YH'l nut'l flt'l~ b1~ (Polyvinyl 

'Chloride) Vl1m1rJnlu'1 II V11~ (PVC), lU~~U 
{Nylon), "lfl1lU (Saran) LL~~1""lJLUt)'ne11~1fl~~11~ 

(Rubber F,!:ydrochloride) Vl1m1rJn'Yll.Jnl1fllll1yj~­

1~W~dJ (Pliofilm) fin ~ulltIHyh~.Jyjt'llb'l~flU11'\Jj 

mVll11fl 

m1 ~ '\J ~ U11"J m Vll1 L~~ Lnu blU~dJ Hlu1~ rJ ~ 
j 

"UlU 1~ rJ 1~ lVl"fl rn lllyj LU ~rJU LLU t'l.J ';Ufl11'\J :; l{bl.J
j j 

1J11'\J mVll1~ rll ~"1 rJ LL~U yj t'll b'l~mll.J "ifU~U1~ nu n....u 
j 

~.J L1£Jnll t'll~ LUfl L~~ l~~flrnb'l dJU....flfl1Url1Um dJ 
1
 

" .... lsl

f1mm1mU 

bl.J yj t'll ~~fl ~ vl2J 1~" l'inln LL~UU 1~ nu "lJ~.J 
1 ... 

j 

.: 1 '" "''''I I
lL~U yj~LB~L1i~1 LLt'l~LL~U '\AIb'lL~llb'lU 

bl.Jyjt'llb'l~mhvl1'UU11'\Jm VlldLLUU b'l~ ~l nlfl 
j 1 'lJ 

';;nlnLL~uu1~nu"lJmLL~ulut'l~U b LLt'l~LL~u1yj~­

bl.Jyj m b'lflf1~HtilVl 1uu11'\JmVll1LLvl.J 'Yil"Jl n 
j j 

u~uu1~nu'JJ~.JLL~um~~LurJdJUl.J 1 LL~:;LL~ul1uL'i 

1l;LflYl 

bl.JWL'ilb'l~fl~l;til\n....uu11'\JmVll1~ 'Yil11tm,;~ 
1 1 

1~rJlliL~~mL~.JLLUUb'lt1Jqjlmfl {Freeze drying) 'Yil 
'lJ 

1lmL~UU1~nU"lJ~.J ldJ~l1 
I 1 '" "'''' Ut'l~LL~U 'V'Jb'lL~llt'lU 

bl.Jyj L'il b'lVifl~U~fl"dJ lut\l L~~f) li LLt'l ~'YillV; 
1 

LihH1qjqjlnlf11fl ril"JlmL~U1yj ~ LtlTI~ULfl ~~Ufl1 rJ"lfl­
~ 

1lUU1~nun"ULL~U 1yj ~ mmlltl7 Hlfl;;rlumm1~1~ 

fl"tJ.Jnl1r:fdJ ~""M"'lJmmfl LL~ ~ lin.Ju\ttiumVlljVlm~£J 
. j j 

l~rJ l~vltJ.Jcil rJ l~lll"ifu~~un~u 

"'" I ~ 
bl.Jyjmb'lflfl"ifU~nULLt'1.Jb'lll.J fl1ldJ~U LLt'l~ 

j 

nl"lf Liluyj1n~ril'\JlmL~u1yj~ LBli~uu1~nun""u LL~U 
.. '" I 1 .eA .eA.eA !.J1 ~ 

m~dJLU£JdJUl.JLLt'l~LL~U yjmtJllt'lU j1dJLuU [m "ifU 

LVI dJl ~tilVl1VU l{ujj'\JmVllj~l L1'\J jU yj1n"lfULLvl.J Vl1~ 
1 'lJ 9 

~ C1 2..­

mVllj~.J~U '1 LlJUflU 

m1L~tJn l{bl.Jyjt'llt'1flfl mdJfl1ldJLVldJl~~dJn""u 
9 

mVll1~U11~ '\J ~'Yill Vl"mVllj~fl rnlllyj~ diul11flulU 
j ~ 

1~ rJ l~Lu ~ rJULLU b'l.J utJmln"ifU~"1JtJ.Jbl.J'vIlmb'l~flmh 
j 

n11dJlliun'\J ~ fl1l dJ cll flvt1J lu nl1 fm~l flrn lllyj m Vll1 
9 9 

"I' .d" t:
LU UtJ rJl.J dJl n mVlljYlfl tJ.JUj1"J, LLUU~qjqjl mflUUL1l 

1~ rltJ.J nlj lVl"tJtJn ~ L'\J U LVI ~ tJ tJ ~ Lyj jl ~ '\J ~ 'Yi IIvfL n ~ 
'lJ 

U ~n1mYll.J Lfl~~'YillVl"mVlljL~tJdJ~rnlllyj L~U'\l~~ 

mjLU~rJULLUt'l.J~ n~u LL~~jb'l 1~muyjl~mVll1~~ 

1"1J dJ....u '\l ~ L~ u'l;]'lff) dJln u:;,xu~.Jfl"tJ.J l';ndjdJlli~ nl'\lV~ 

tJtJn;L'\JutJ~n lvlVldJ~ bl.Jyj mb'lflfl~.J'\l ~'YilVlUl ~ 'lItJ.J 
1 

dJvUl;]l~rJb'ldJujrn 
'lJ 

mjUjj'\Jfl1rJfil"lfL~tJrJ L~U lulfljL'\lu rlLtlU 
j 

5nlliVlct.J"lJ~.JmjLrlu 1Ubl.Jyjf1lb'l~fl tJ ~l.J ~ b'l dJjjbl lllyj 
. j 

LLYlU m1 1{b'lljn....u ~u~ ~ ~ ~ fl tJl Vll 1U 1 ~ L11 YlU dJ ~.J 
'lJ 

lm~fl1dJ~.J l~n""utJ tltJ ~l.J~ dJ L~ltJ rJ ~.Jul.J"ifumi'l,~mJ 
'lJ j 'lJ 

1u1lrJm1~Yll.JnldtJU jJfll~l~lfl Lyjjl:;u~Jum1 1~ 
j
 

A e::t A.=t d
 
"ifU~'lItJ.Jbl.JUjj'\lmVlljYl LVl:lJl ~ b'l dJ ndjdJ1llUjj'\J 'I'm n­

9 "l 9 'iJ 

rttJ.J '\l~~ nll nl1 l{b'lljLfl ~~1~ ~l LtJu~~n LtJU 

tJvUfljl rJLLrl 1l.JnlrJ1~" 

Lrtm11 '1 ~lfl~U1MYl~~fl~.Jyj~lb'lr.flu11l'Yl 

Vlrt.J1U~l.JUj~ LYlf1 l;]'Yil m1~~rlbl.J'\llmL~UUj~nu 
9 

~l.J '1 ~.J~LL~U 1yj~LtJ~Llln1Ltlu':uLLjn ~~dJlLtJU 
I A il=II t:: 1.#11 I 6t=J 

LL~um L'i dJLUrJdJ LL~ ~"ifU UfltJLL~U L"lftJ j ~u (Surlyn)
II 

b'ltJ.J'1f~U L~tJrilnl1Ujj"Jmm1LL~1 1;fil"lfl~1~1L'\lu 
j 

LLCi ~ 1U1fljL'\lU l~~tJn;Llilu1Ubl.JtJtJn le11~jL'\luLL~ ~ 
j 

~tJn~L'\lU~ m~tJ~ ~ L~nutJrJlubl.J'iJ ~~dJ ~lU -iu1ut1mltJ-3 
'lJ j 1 

r .: '" <JI l( ~ ~1 .......
.... 
LL~UL"lftJjt'lU LLt'l~11JJnUnt'llmUUUl Yl.JU ~mJfll 



'"IAAA dl I ~ 6~ 
l1\lu!ln 1m (catalyst) Yltl~1:-;Vlll\l"JiU'lJtI\l L"1ftl1b'lU 

~llILLt'l~~ lJU'IJ ~{lnnvn 1l1U1~Vlll\liU'lJtJ\l L"1ftl1~U 
'lJ 

mwrvaJu11umwt1b'll~fifl~hrU11'IJmVl11 ~l;) 
~ 

o Q/ I &:lI ~ 

'lJlntf1t1tHYHJ\l mUflmm'V'1 LLb'l ~ flll~ LVl~l ~ ~~ 'lJtI\l 
'lI • " 

'V'1 b'll b'HlflnUmVl11"1fUflm\l 1 LtllJU ILL~ tr\ll;) ~ m1 

~mlll'\lvtJ1umuml ~1Jb'ltltf1llvtJ'lJtI\l~u11JlfliJntf1"1tJ 
'lJ 

hJ,tf1lUflll~ U b'ltltf1 JlvtJ';U 'V'1 b'll~ iifl ~ 1{'IJ:; fl"tJ\l 
"1'G:iJA G:il 'VI' ~M CV A I 

b~ LUU'V'1 h1LUUJl tJrJ tl11\lnltJ Yl\lUL'V'111 ~lflq tf1um\l 1 

~ 'l,b m 1{t:-J~ f1 'V'1b'll ~ ~f1 JUU1~ ntlU~ltJ ~11 Lf1~ VI b'lltJ 

"lfUtf1 L~U ~ LLb'l:;~11~yh1iYH'l1~flfl~~lli~~uvfi~1\l1 
, I d I i.' 

L"JiU fll11JtltlU fl11~LL'1J\l fl11~YlUYllUflEJf111~1t1U 

I 'V 0I=II,.t:9: .d I ~ 

mJnl1'1Jtf1t1 fltlnl1t'lnVl1t1 LLb'l~tlU jl ~nLVlb'llW)l'\l 

G:il oI=IId G'1 A I I d 0 

LUU~11L~1JYl LUU'V'1Mlltl11\lnltJ L~tlU 1~lU11'IJ mVll1 
~ 

t'l11L'lrl~1~m'IJ'\l~b'l~b'lltJb'l\llUUUnVUmVlnl~ nl1~'\l~ 

1Lf111 ~~ \Lb'l :;YljlU 11 ~nLVl ~l UtlH 6ln ~ nVn t1tm l-JlU U 
'lJ 

1umVl11mmItlmLb'l~~~~mm~tJ\l1tf1 L11m~11tlyh 

l~l~ltJ 1{t'l11~nvtf1~ Liiufl"l LLYlUmVln Vl1t1mVl11~'i\J~ 

1{u11'\J LmJfn~ u'1mm~11~t1~1U'V'1b'll~flf1'i\J~tln M
V

tf1 
9 'lJ 'lJ 

tltIn~lmmImH~tJ\l1tf1~utI~nvU"lfittf1'lJtI\lmVln 1:;tJ ~ 
'lJ 

... ~d 'Vvcv AI ~ 

nb'll LLb'l:; [:.JJ'V'1UYlmVl11t'l~ t:-J ~nu'V'1 b'll t'lflfltf11 tJ 

~lVl 1UflUYl'"'lltl Ldtl'V'1tf1n\ltl.J'V'1b'llt'lflfl n '\J ~ 1nvu 
'lJ 9 'lJ 

I r #::!I A "'" 

tltJ Ifl t1tJl\l fltlT:1\l'V'1 b'l1t'lflf11i11~m LLb'l ~bl \l1t1U tl\l 
'lJ 9 9 1 

1i11~mJu U11'i\J 'lJtJ\l ftlwrf11~1tf1" Yiltf1"lmL~U 1'V'1~-
9 

LtI15 ~U ~\l ~fl mt'l ~uvfi1fl tJ b'l:; LiJ tJfll9l"\l n~ll'lJl\lfl"'U ~lU 
1 

bl\lfEJu~1{U11'IJmVl11ftlu .., Ju Yil'\JlmL~U1'V'1~-
9 , I 

I "'1"'.1 ""1"'" A 

b'V'11U~U "1f\l YlUflll J.J1t1U btf1bl\ltlru.VlJl~ klmo tJ\lf1l 
9 'lJ 

~lL1U lEl~ Vl1tJ (9)<9)0 EJ\lfllL"1fUflLn1tf1 

,:I dA 6 , ... 0 v 

t1U\lm~Yl Lntf1t'lbllUnl1lli'1J119l LLflb'lU 1 ~fl t'llVl1U 
~ 

~~fl'V'1b'l1~fifl1unb'll~ Yi11ibl\l'V'1b'll~o/ifl~11mLL'V'1\l;U.
9 

nllL~hJL~U cr-cf Ltll ~\l~nl1m\lbl\l~1iLLtflL~EJ"h 
9 

~11.jfiJn '1JmLu~"hllbl\l'V'1 b'll~~fl~1mLtfl LLJ'IJ ~"b~l 
9 

b'll\ln'IJ ~yh 1lt~ ~mtf1 Ltl-I L~)'J1JJli ~\l~l\lnVUm"Jiu:; 

mh\l~u L"Iiu 'lJltf1 LLn"l L'V'111 ~%~,;u lJJfl11u1~lU11'\l 
9· 

L'V'111~'J~Yi11ltmVlnJulJJ ~ ~ mm~EJu 

1Utf1lUnnnl'\JVtf1bl \l 'V'1b'll ~~f1 ~ Liiu itb1jVll tJ~ U~U. 
9 'lJ 

UVtf1~ Liiu~"il~u~111U~1\lU1~LYlf11;) ~ un lYl~l f1l ~fl1 

nlb:r\l~nMlnn 1i'V'1 b'llt'lflfl~1{LLtfl ltf1tJU1~lyh 1miiu 

o " 
'V'1 b'llt'lflfl 1U ~tJ LflMLLb'l ~bl \l'V'1 b'll t'lfl f1 LLt'llUllU m\l Yll 

9 

1ltLVlb'l1 Yil LVUL~tf1'V'1 b'l1~~f1 LLtflUl~l ~ftfl Liiu~ \I 

'lJEJ\l Lfl~tJ\l1 i LL~ tJ\llJJu11n!lllul~lYil Liiubl~~lVl 1U' 
9 

U11,mVl11 IVlln~nnYilLdtJ1flri~lLVUfl"EJ.JU1~lYlI9l 

t'ltJUfllllJ LVI~l ~ t'l~ LLb'l :;flll:lJU b'ltJtf1.ttJ ~ 1VI 1U ~ u'11Jlfll 
'lJ 

~ d v A ~ I A 

L1tJ\l Ln tJlnUbl \l'V'1 b'll t'lflfl Vl1mL~U'V'1 b'll t'lflfll, 
LVl~l~ n1)J1Ylmf1lt'lfl·ni11U11~Ub'l ~Yilnl1~m~11l 

mn'V'1tJt'l~m1 LLb'l~~flll~Bu~~'\J:; 1~tllUU:;U1LLn~ 
'lJ 

t'lUh Vl1m~~~EJ\lnl1tl-1 LLU~U-11u 1l111{'V'1b'llt'lVlf1
'lJ 

cllVl 1UU11~mVl11"Jiitmll.J il Ylt;.J~L~tJ1~liu1:;1tJ"Ji"C 

1tf1tJt'l ~u1m·hlln"'UYln ~ltJYl~\l ~ ~ ~f)' ~1{ LLb'l:; ~U11Jlf~ 
'lJ 9 'lJ 'lJ 'lJ 



1;l~m1'V'j'fln~m11ifl~m~r;~ 1'YltJVl1fJm~tl~ 
~ 

~tJ~1'V'/~nnv~:lJlnllmtJ11l:wh ~~ fJ n 1 ~ m 'jj1il~ bbt'l ~ ~ 

Nt'I~~mltl11t1l~ mlbrttl~'illnfi~Vllbtlntll11~~~~m~1 
11 'l! 

1AtJlnV1Jb~m~H1~1~" bLt'I~ 1~mVlfl~nn(Jrlmf1lb'1~4 
9 

iJ imuD1J;; nnLttl LLt'I ~m~m'jj ~~ ~Vlu1~1'ilVtJ1V~~­

~U~lVlf1J~~~~~tlm:;m'jj LLt'I:; l\9irllnnl"\lVtJ1mu:'1:; 

Yl"1f~tIl"~1tJ~1~ 1 Lm1l"Vlt'lltJtl~1~ , L~fJ~n'jjl~~flll:lJ 

LVl:lJl:;b'1:lJ 1v,nn~"\l:;t-btJl hlu~lvml~u cllVl 1U fJ~ tIllVl­
9 9 

n11:lJm:;m'jj m:lJl'Ylmf1ltll~1~~1irllm1~n'jjll..rtJ 

L~m~~tl"\lln 1:lJ"n1:;~~ 1YW L~1l:;b1~~ll~tI~ liJ~1m11 

jJ ~ ~ ~~~~fJ 11t1l~ ~Lt'l :;m"\l'il ~ 1'lilttl tJlrllm:;m'jj1~" 
~ 

A 'u1 ~d 6 I 

nJ::;bl~ bYW :lJ"1ftJ'Yll~~b1n'jjf1lb'1fi11l Leucaena 

"1 ... , oJ, A l< 
Glauca Benth ~U~~'J' ~\.l,in:;nmn (Leguminojlae) '!I~, . ~ 

~ltJ~~b'1:;~~u 1m;1 "1fllH~tilLllfJUln'lim 'il.JVll~ 

~fl11l"1f~:lJlUtJlJUrmr1~m~~~rin~1 1~nftl~~tJln\~ 
'lJ 

lum:;~~LL1J~n1i~lVl1u ~b1tJn"'umVlntllv~l"lJltJ 1#11~ 

1lfll"lJltJci"U1:; :lJlcun1b'1n1tJt'l:: (9).kJcf U1 'Yl mtJ 

1'Yimf1ltll~11rrci111'il11fl\bm:;~~1'Yl tJ 1~tilLlwUln~fJ~ 

'il"'~VllV~~flj1l"1f~:lJl ~Ull"1fll111~~~m:;~~LLvf~11 t'l:: 

<f. fl"'~~fJ H ~.JLtI~fl"'llb'1"lJ~UltllU hLLb'1::"\lv~ 1~"ll1lJ-ti 

l';~t'I~ ~fl~fJ 11~~ Vlln~l~nm):; h1l'l L~fJm:;m'jjlil 
1 

'lJ 

G "'.1 (I· A G'I I 

n'il::tJ u1:: tJ"1fU~~nf1l1~ftflm:;m'jj~U~tltJl~mn 

nj:; fJU~flll:lJtJll1.h:; mcu ~ ~b'1 ~ ~:lJ~1 ~fllltJml~ 
V 

1£Jd l:lJfIJ'tJ1", fll1~JtJll"lJtl~~tIl'-'~1tJfifJflll:lJml~ Lr1lnU 

~o ~.J ~tJu ~r:'jjcu:;"lJ'tJ~ l:lJ""1fU~ 1tJtIl~~ytll 1U 

~Cl"lJ'tJ~m1~ n'jjlflCUb'1:lJU flYll" ~fl ~ ~UllllJ, 
nj::~u1'Yl tJ~fJ~~ l.h:;nfJU cilU 1Vlq)1nt'lLfl tJ~ nuHi~Hr 

yil ~~tlm::;m'jj1J1::;Ln'Yl1tJtIl~u L~u ~U1:lJl~"lJfJ~eJtl ft1t'l­

{mJft:; ~d tIll1U1:;Lll'YltJl~1d!{tlw,'l:; m LLt'I::;tIll1~ 

t'I::mtJt~1~~11"tl~u1:;:lJlcu{mm::; c<:: Lti~r1U 

~t'I"lJmm1'Yl~t'I mtltl tJ l:lJ"m::;~uL~fJrll dj~b~tl 

1~ tJm1:lJlihrm~fl ~1Jlltlll tJnblrll ~,jUL~fJn1::;m'jj 

lwi'~ltJ 1~Lu~nJb'1l1Lfl:lJ li~b'1~~m~tl (yield) ~~ 

~~fJ l~~fJn~~~lmt'ltiem b1l:lJljbl~fJnrllb11uL~fJ 

~tln"lJll1il~ltJ n~llfifJ L~fJ1"lfmW1~1fJm~:; d 

till :lJljbl~fJn l~fnl tJ"lJlln~1fJtJt'I:: dti ~~ tl~fJn"lJll~l;) 

~1J1tJlr,j,16rm::; c<::cf "lJm~lVl';n hffn::;~uLllA~ ~ 

fl1l:lJLVlittJlb'1UJl1bl1 irll n 1:: m'jj~:lJ~l~tJUtr~ U~ 

flCUtll:lJUv~1Jl~tlcil~"JJmbttl ~ ~ b~[1 ~fl~ l~tln "llll "1fU~ 1tJ 
, 'lJ 

1;1 v"1 '> '" ,,"..l "'1 "'''' 
mm'illn~ti~ l~'YlmW~~b'\mtJ tln~ Lfl:lJ ~ tJl15 

Ul'Ylj
V
t'I it'll~fiJneutral sulfite) ,-, lrl~t'l~~fl"lJfl~l~tl 

l~~fJn{tltJt'I:: ~cf "lJm~l"v~';nl:lJ"m::~'j,mlM ~flll:lJ 

"lJll1tltJt'I:: c<::c<:: bdtl~fJm~[I~~'ltJ le:l1mL'iluL~[I1mJn­

1"]'~1~Ui:lJ1CUi~tJ6'1:: kJ "lJfJ\i~l"vYl,rm~tl 'il:;1wi'~6'1~~~ 

"lJtl~lflfJ~tln1tltJt'I:; dkJ "lJm~l"v~';nhrf1j::~UmM it 

flll:lJ"lJll1mm:: <!;, flll~ "lIl1"lJUlfl~~fltJu1~"nv1J (flll3-,"lJll"lJr.JLttlld!U~~~ 1';yj1n 1:: ~ 1 MVl lr~ ~ tl ~:lJ 'V'I 

, ~ ~d otllll &>l ~ 

tIl1t.tflll:lJ l~ 'Utll "JJtl~ lrJflnJ lfl tJ U 

m::m'jjVl';"~tl~:lJ~\l~" 

~l~~ttl1J~ (mechanical pulp) ~14l'illnllJ 

n1::~~U~U ~~'V'W1"1f"riln1::m'jjVl,r.J~m~~~1wi' ~Lvi 

fl,CUtll :lJuvfi1um~flll:lJ LVlittJlt1v~ l~~fl Vllm:;t-tlmHi 
'Yilm::;m'jjVl';~~m~ :lJ~"\l ::f1fJ,,~tIl:lJ lnfJ Lfl ~~f)n"llll"JfUfl 

ltJtJl1ft~ lu~n~ln 



Gl&: 

~U1m.J t'l"llth:lnl"JYlfl t'lU~'YH)('l1tJlil1, 1d,rm~tlu ~~u'Yi11VlL~tJ~'1rnb1dJu"'~ ~ 1fu "'d ~v-rth:l L~rJ nmmlWt'l::~ 

1mJ~ ~t'l~~mlu '11~~ 
11 

'YilL~UL~mf1~~Un"llll lfl"~lrJ 
r\l lfl"mn "ll"m~ rJ~"il~'Yi11Vl"v]lUlUm1~~V]n1~m~('l~~U 

1i~L'i~~m~U~U~lVlUn \hrb'l~ l~~tJ~th:lm1Lf1~ bflu 
'lJ 

Lf1~~1i'Yiln1~m~Y1dJii ~ ~ rJUlfl" lL~"ll"m~rJ~~lfi'qj1U 

mj1"ll1fiun1~tlu'Yiln1~m~'t-rm)~~1um11Jm~tJ (beat) 

o 

, 'lJ 

I 
LJqjVll¢lU1Vlunh,jQdVllVl~~ 1Ul~m1m~m~"llU~ It'ln']Jrn~~n~tJ f1l1 dJ"ll 1fl ~~f1 t'l Ui'V] ~~ u ~ lVl'r1J'YilL~tJ 

~'" 1" 1 ~'''1.1 ~ 
n1~fll~. fll1JJ"lIlmLflt'lUUtJ~~b'l Vl11f1lm~mB fltJYll blJ~~'1J'UdJln 

n1dJ1Yl EJlf1lt'11l11iv]1~V\'t-rn~~,jqjV\1~~~UUrJ'1~~ ~~ l~~n~lYlflb'lth:ll"'v]~~U cllWfu'Yil ~~ tJm~m~~'U. lli 

fin~ll~nurf'U.'1Jl~·lfUfl Yl"1fb'f1Jb'ln LLb'l ~1"'t'1f1 bVl ~tJ"'dlnm1Ln~mLbb'l ~UV]('llVl nTJ1J 'Y'lUl1Y1"lf~~t'l::1"'t1flfl"'~n~11V\m rJ"lfUfl 
, I I , 

ilmu,('l1JiJilLVl:kll:: t'11J~"il:'t-i 11J11iLuu";j'ml~ucllV\f1JUflt11V\n11dJL~un1~m~lfl" , I' 



IV " IV1UU 1ill (Nata)• 

(Carti­
~~ ~ ~ A A 

laginous sUbstance) ~~'l1l1V1"H)fl1dJ bnfl'innnl1b'il1tlJ 
v ~ 0 d~ i/ %" i/ 

"1JmUnLrl1'illVnn'Yl LVimfl'Ul~~ (Acetic acid forming 
<"Y ~ A iJ 

bacterium Vl1tl Acetobactor xylinum) U'U~'U(;.J1V1'Ul 

'" d~ I A CV' &:lI A ~ 
"lItl.J'Ul 'Yl ~mVll1lVl~l ~~~ lbnnl1l "\I 1qj"lltl.JUnLrl 1 "ll''Ufi 'U 

l'li'U ~lm!l ~b'11JJ Vl1tl~l~n"'fI'illn~"ll' 
l;tll'U~l rr~~U'Yl<!-l lul'U1)11dJ'lflWl Vl1tl Lrrl'illn , 

nl1Vl ~"'n ~l ~n"'fI 'ill n ~"'n Vl1tl ~l ~ b'11JJLbI'l ~ lnfl 1~ lU ~tJl 

~.Jul~l1itJ'Uu1~ ltJ'lfUlfi"' l'li'U nl11-h l;tll'U, ~l{~~l 

l~tJ.JU'Ul!l~~~Tn ~.J Lrrl"\llnl1.J.Jl'Utlrl~lVlm1~- , 
1J~~ fllmn mt'Vl1fJnln~"UU ~1f1"\1ln 11.J.J1'U ~"UU ~ 1f1 

+1 d" cv I GI .dI~ g"...%"i-'~ 

m~um "Jf.J1rlflfI.Jnb'1l1 lU'U"lIm lVlb'1tl'Yl.J l'U'Ul~~'U, , 
mt!l ~l litl~"\I ~ ltJ'U mVll1V11l'U~.J ill 1"U U1~ 'Yll'U 'lfUfl 

Vlct-J btJ'U~utJ~n"''Umn l'UVlmtJu1~b'Ylf1 

o9J~9J ~ 9J 
fll'H1l1 'U'U1fflJ1)1tl 'U1lJ ~ 'Y'I 'j11 

~ 

,rl~ ~~ Tn ~~1'Uu1~ntlU~1'U1VlbWlVl~l ~rlu 

nl1l"\l1tlJ"lItJ.J l;tJ1'U~l~Jtl ~ lbfl1 llrl rll"\l ~ lib;m"\l1tlJ 
, 'lJ 

"1 iJ"'<=! ~ <I A ~ D'I I 1"' 
Lfifl tJ.J"lI'Un m'il lrldJ'Ulm b'1 U fUflll~ lu'Umflm.J Vl 

LVI~l~~~ llt'l~bWl~bn~tl lltl~ lmutJ~lflle:r 1mb'il'U­
.J.G1 A!iQi-'

yJtl~byJrl b~mu'UmVll1b~~"lI'Ubb'1n'UtltJ U1~~lrn 
iJ D' "l iJ iJ " iJ <=! ~ 
1[jtJb'1~ o.. et. ml:: LflfllldJVl'Ul'll[j.Jl'U'Ulb'i~L~~'lI'U nl1 

1 

'Ylflb'1tl.J l~ tJ.Jl'U ~l;~ l'U ~l~~~ Tn'U~'U u1mrn~1mb'1, 
ftltJb'1~ (0)0 "\I~11l1'UVI'Ul~~fI m 1iu1mrn~lmb'1 

, 1 

fmJb'1~ ~ ml~VI'Ul"lltl.J1'U'il~utltJnll1;~lmb'1ftltJb'1~, 
.cl d i-' I 0'1 .. I v g", g", 

'.)0 b~ tJ.J l1'1 nmJ tJblm ~ bU'Unl1lJ1~V1tJflrl'U'Yl'Ub'1.JUl.J, 
o i,.; %'" i..- %" i,.; 1 0 a'I 

nn'Ylll'U'Ul~~'illn'Ul~~~ 111 m"\l UU.J'Yll lU'U 
1 

..;. ~ ~ QI 

'j~tl~l1 Gl fll'jl~'jfJlH'lHnUJfl (starter) 

1{brl1tJ~'illn~l~~~fll 1fltJH,rl~~~Tn (0) 

~lmb'1'Yld'ltJ'lIll '.)00 n1"~ fl'U 1~~lmb'1'Yl1ltJ'lIll 
g", i,.; i-' g", .dI &II 

b'1:;mtJVl~fI n1mflltJ~l'llllUl.Jllb'11fl~bfltJfI '.)~ 'Ui'Yl 

l~~ri1f1 ~ l{~ b'll~i'Ub~tl1~ ~flll~ ltJ'U mfl ~l.J et. - ~ 

b~~lbtl~1~butJ~LflLnlf11b'il'UyJm1lyJrl et. nf~ L~.Jl1 

1~ b~'U b~m~ubb6fl~.J lci b;tll'U.~ l tf~b'1.J LU ~.J 111'U., 
A4 rll: a...%"'i-'A

lll'lf'U~umh U1~1Jlrn kll"''U 'il:;~'lf'U"lItl.Jl'U'Ullll~Hnfl:, 
~ 

"lI'U 

..;. O9l~91 
'j:::tl:::l1 k! flli'l'lllUUUflJ 

~ 

lfl1tJ~,rl~ ~~Tnlf1tJllib~rnn"''Un"u,rl~ ~ ~ Tn 
~librl1tJ~l;tlVl~"n 1~1'Um'lf'U:; 1ilVl~tl~Ll~"n kl-m 

~l'illnulnm'lf'U~l{b;m,~"n(0) rlltJrltl,rl~:;~fn~ 

brl1tJ~Ll rI: rlltJ ~fI~l~.Jll~tlrnVlJl~im (U1~mrn, 
, 'lJ 

kl~°"Jf.) lf1tJL~~nnm~'Ylum~LYitl'U )mm~'YlUn1~-

bYlEJ'U1'U~l b1~'il ~'il1J bbb'1 ~ L~ b~U lrlrl tlLU L~tl~-J L1, 
.1 '" l: iJ %' iJ 01
 
u1::~lrn (O)o-(O)cl l'U 'If'U"lIml'U'Ul~~Vl'UllJ1::1Jlrn10)


1 

~1 1iuln~u~~ :;m71~u1'U ~ltf~~'U ~l~ bVl~tJm'ill.jf, 
~lVlfultJ'Ul;tlVl~"n (mother liquor) rltlLul1lEn m 

'il ~ 1irltlLuiln 1ilWl~~lmb'1b'1.JEnfl~.JVlrt.J'lIm~bfltJH 

bbb'1~U fU~lml~bV'Umflfh.J lVl~iltJmfl~ lb1~ 
o 9J ~ 9J "" _I

flU 'VI11'U'U1 fflJ\ll flif1JIJ ~ 'j~ 
~ 

"01 .. <"Y "'.11
nl n ~UlJ :;1'fl"Jf.J lVl b'1EJ'illn 'lJ -Jl'U ~u lJ:: 1f1 m~-

iJmm'ilUlm1.jfrhl'U'!lrr~Lrutl'Utlcil.J~ lrttl-J"\llnJJ:, 
d~i--'%'''''J.,.o I J.,.o " A 

tJ1V1l1Ylb'lftJ1'U'Ullll~rlmnl1'fl tJfl1UfI1'U rL"ll''fl'il ~ b'il 1tlJi 
1 'lJ • 

"1 iJ D' iJ %' iJ "J"l iJ "'" 0 I j,j '" ...
Lfl11f1b11 d'U'Ul~~'Yl LfI'illm4l~UlJ::1f1'U 'il::~nb'1'U, 
Vltl~'lItl-J~"UU ~1f1~fI~l~1 tJ rll1~illfuU1:;'Yll'U~-J~'U.. 

m1r1l1'U~lb1~'illn~"uu::1f1 m'ilbbU-Jrllbil'U kl 1~tJ:::, 
I A lV 0 %" J.,.o 

b'lf'ULfl tJlnU nl1'Yll"\lln'Ul~~~1l1 ..­
.!, ~ ~ QI
 

'j~{l ~11 Gl fll'j l~ UllJl'lHl'HlJIl (starter)
 

1 iJ 
o "01 "J.oI '" %' ""01

u'lmn ~U lJ :;1f1YlbVl b'1tJ 'If ~lU U'Ul Ul ~UlJ ::1fl< 

~Lrrlnl~ 1mb'1~ln 'tu1ibfi~~l'J'U Lvl~1mb'1U1~mrn ftl tJ 
A OA6 t J.,.o IOA6" 

b'1:: (0)0 VI'dtl (0)0 U1n"Jf Vlln'Ulrllb'1'U'fltJnll "0 U1n"Jf 

;h~~1!lmt'l1~Lfi (0)0
0 

U1n"lf rlmlnutulmi~ 1~ 
<"Y 01 '" '" "liJ' iJD' .1'" I ." 
lfltlfllJ1::~lrn (O)et. 'Ul'Yl 'Yl-J L1 LVlbtJ'U lJ1Umflll~bU'U 

mfi~l-J1~Lrl ~-~ 1~b;tJ1'U~lcf1Jb'1-JLu 1JfI~l~-Jl'i, 
..d AJ.,.o ~~ J.,.oI'I-'AJ:6 

'Yltl rnVl rl~Vlm "\I'U~'lfWlltl.Jl'U 'Ul~~ bnfi"ll'U 
1 '11 1 



v 

'" 091'1:91 
1~u~n ~ fll1nl1~UlffU• 
Lf11~2J~ lt~rUU :;11'l11'l~lliL~ rnrrUfll1 Lrl 1mJ L;fJ 

'vUJvn 1~1\l.1ll"ll~:;1mVl~fJ~l:lU1:;~Jlm J!.J-rn ~l';Uln 

'UlnIll"llU:; 1~L;fJVld-rn~.J lu1mJ1-lL~m)jd.rn ~ rll~~fJ 

~l~vUU:;11'l CJ: rll~ ~m,h~.Jl1~m~Vlll~ifJ.J (U1:;JJlill
, 'lJ 

kJ~· "]'.) 11'l ~ 1~1V; ~fll 1n1:;YlUm:; L~fJmiln1:;YlU 

m:;LY1fJ~luttl~ir"il:;"JJJ~\l 'LL~:;1~b"J1t1!L~U 1rl~fJlu 
, l. 

d!:"1"'ol v l; '" !:
LdJfJYl\l n u1:;dJlm 'Jo-'J<llU "llWlJfJ.J1U"J:;VlUl1l1 ~ Ul 

\ 

1-luln~u~~ :;tllfl~U1U~~ ttl~hVl;flt:Jl'il HfrllVi 1U 
\ 

L~UL;fJVldJvn~fJ'vl\ 1fJ1iLom:;~ fJ lul~~n rll"J:;1-lLVjl:; 

'~fJ lu1m~dJ~ lmt'l~.J luEnfl~.JVlct.J"lJfJ.J~ lfW1{Vl1fJ1V; 

031%'31,.;1 
fll~ vnl'U'UUfJJ l'lJ 'Utll11111111 'U 

~ 

lU~l bfdJ ~rh l~"Jln~ ldJ :;Vj1l11~1fJ~l ~vUU:;11'l, 
Y1.J~n ~llJJl';l.JwlU~l:;U tll"JUldJll.h .JLliumm1V11lU 

11'l ~n 1JdJlli~fJ lu~ 
\ 

CJ
 

rl
V

l'llU"lJUll'lml.JrJllU1:;JJlill ~ ~11~ttl wldJ 
1 

1v1L~fJI'l1um~u:;Liim,h LU~~U~lUmJ 1 "JuVldJl'ln~u 

~ltfJJLLilUl~U'"illn~ 1~.J 11 

LVl1~dJttlL~fJdJ 1mJ1-1f~ lmmL~:;~l 1UfJml 

~lU ~~fJ It) 11'lrJu1dJlm vlJJ1iL~~1'l n1fJ.JLL;lulluvr\l 

1~1V1~ 1~1V.~Lrl1~dJl1~\l1tILL~:;rll:;.Jl~~fJU 1 ~fJlU 

nfJfJ 1 l~dJ~lm~~.JYI~:;';mJ "JUlfi'fl1ldJVlllumdJ 

wlfJ.Jfll1 rl~n1u 1~lu "lJll'l~ tJlUfll1"JJl L;fJ u~l wldJ~ 1, 
L;fJdJ1~i~fJl'lilnfli,Vlct.J mf1LYl1~1u"lJll'l~ULfidJ iJl'l 

~l mri~.Jfll1 1mnul~mu1V;ul"lJll'lluriiJ 1u ~-I L~fJl'l 

o S1.... %" i.-' GI ~ Q-' I GJ 

fll1Ylll UUl~dJ LuumVlTdVlllUUUUll LU Unl1 
\ 

1-n-irm LVI ~fJ~.J"Jln 1J\hllU fJrl~lVl nJ1dJ mVll1Ul.J"llUI'l
\ , 

1iLliv.U1:;1~'1fu rll1V;1~~~mrm.-nEn"lluI'lVlct.JLliw,m 

V1~fJ ~ 11'l'" LLYlU~'"il :;~,j 1mUlL~ tJ lu1mH1J~lu1:; 1rJ"llu 
~.Jm"J Lliu~ L~fJl'l 1fJU 1lmbl!~fJ lu 

tl<V'UW~l11Gijtl~ fHcifl~tlflWtl ~Hfll11 

1~ d1 ~YilnldYlI'l t'W.J U~:; 1ltJ .JlU111-1 nlJ1i~.J in ~fJn tfl\l ~n ~6'lldJ'" LL6'l:; III "llU:; U1d"J m Vll11'\), ;11'1
'lJ \ 

lh:;~llvU d1 ~t'lYil1v1t:-J.Jin~fJm'il~I~ 1ltJnl~U1~mm o.rn-rn ~t'l~nfdJ~mvu U1~lilll'lv.Jn~l'd~1~rll1mAl'lfJvuml~ 
, 'lJ 

U~fJ~l.J 11'l ~fJmlm:; ~ t:-Jt'1rl'm:;uUYll.JL~UfJlV,ldul.JmU~dJlUlnU ~ iJ6'l~n fdJ~m\b 1mJu n;l1u~ lj.h:;Ul~~.J 

in~fJnl~LA~ o.rf. ~6'l~nfdJ~fJ~rl1 m~ ~ iJ~~ndvJJ~fJ~rl1 "J:;rll1v1LAI'l~fJ.J "Jlnnl1YlI'l6'lfJ.J1V;~vw~Au~.Jin 

V'JfJn1UU1dJlill rf.o o-rn 000 iJ~~fl"rdJ~fJ~lVl';n1l.JfllrJ (AhmdvdJ) u1ln!J1l1~Yil1tfLAl'lfJvum-lrJ~\lmrJ 



L~tllh~~lmUrnm~tlH 'lJn11l'UJ VLff. 1£:Jcf(O),;) 

U1~"1l'1"1l'uti1uL1t rnfllnmmf1bb~:; mu~ l'Yl:;b~ u'1n ill 
'II 

"1l'1 tJ1t11~ U1.J LLflU U1:;~ Ufn1~J b~ tl~ 1tlU tl....U L~tJ.j m"\lln 

fl11'lJ~nUJWlJtl\l~1'1'1:: ~b'1 ~J'1nm "1l'rltJ'v11~~.j b~ 'lJ 1u~1 tJ 

o 5i-' %-' 'U E Q...- %" I 9-' 

~1 'lJnm::"1l'11::m\lU1~Uum £JUl1i1d~mbbb'1 :;r1U ~tJ.j 
'lJ 

L;~~"1 tJ~ 1~""Un1~~\I"\I :;tltln L,n1rnr1~1l'n.Jnl1~111"\1 

~1b~ tJ "lJtJ\I ~tll tJ'U Ll1fl1U1b'1 ~ bb~\I btl bi tJ 1;; 'I'll nl"Hld1"\1 
%" tV ~ i..­ r G:11 

tlltJUU1~UULbb'11 bbb'1:;11tJ\l1U11bUUm\l~::WltltJ ~mu 

r,i 1 ~ !V i:9. 0 

mnmnlfl"lf1tJ~1~Ul.J bbtllUb~U11 L~Wl br.tJ~ 1tJUU"\I:;Hl, 
~ b'1L~ tJVl1 tJm~'v"".JVl1""fl1;; b~11 ::'Yl~'lfl1l 'Y1tJLlb'1 ::'lf11 

'lJ 

~l\lU1:: b'Ylfl "\I:; 1~ UtJ ~ ~l~""n ~tl 1,1, fllU ~1'Yl:; bb'1 U1 b1 rn 

"1l'1 mnflU1.J LbtlluiJn~tJ lU tl1;; ftJ.j L1tJUlurr.J til'n1"lf­
'lJ 

nl1"\1.....J vn....~"1l' b'1 U1 "lJtJ1Vl1Uii1 LUUnl1Lbn1"lJ biMH~tJ~­
I I 

ftlu~1~ tJ~lU til111"1l'm1"\1....\I~1....~'lfb'1U11~"lJtlm1~ 
'lJ I 

11~~tJ 1u tJ.....Jflm:: tlU n11~ nl1tlU 1n~~.J bn~ b'1tJ~ "lJtl.J 
I 1 

tlWlfl1~m1~~1~....Uf\111"1l'11~Vh11m1 flrn:;tlUm1~­
I 1 

nl1 J 1~~'\I11ml1~tJmff....tJU1~lmn1:lJ:;n"'ULLb'1:;11tJ..J1U 

11~1 ~"''U ~ 1:1t:W ~lri~ "lf1tJ Vl1~ hl1~~ 1 ~"'U~U Vl1tl ~~Wl­

1l....ill.n~t-J~Wl1t11mfiu 11~h.Jnt'lo!-u~ 1~"'Ufl111"lf1 bb~m'\l 

bUU~ l~rULm~ ~~Wl"\lln~l\lU1:; bYlf1V11tJWl::ntlUVl1tl Lf\~ 

'lu"lJm:; L~ tJ1nU ti1111"1l' nl1"\1.....JVl r JI'l "1l'b'1U 11~"lJtJ 
~ , 

, ,dI i.-' &:;. cv 

m1dJ 11 dJdJ tJ '\I1n n 1:: 'Yl11\1 tJWl ~1V1 n11~ ~ JtJ~ '1'1\1 b'1.JWl1 
I 
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