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J\1J~\iO)'fl::I:.!:":--"<!' f-eC!"'~1'l':'.!: IJ, ]lij5&~O)fl!.T. ~)tO)'Jr&1G' ~L1G . ~Itt. -,t t: 
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~~~~~n~L~~Uo)~~~~. ~~~iti:* ~o :,O)~.s<:.~n~'lO"f~o).~T"''O.
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b. OsO, m€'c L.1c"mJllIl!./:IIPi:lf><1:> TEM llt:*~ 

Illl-I *".!j\II.llJiiiil::.!j!IIIlPl$I~itAL.t.:;'ll:tt. 

IIUIU: f5h C1) r., C1)!I-Jml!t:!J C1) Iff,'F. f5h C1) ~L it 

• 5}/lX . "JtIHtt. i:·C1)~~mn!ll."'£ooj<iit*C1)11; 

J\lJ"t'li. z; C1).ij!llmF'J$I::l\'J Ci6l>b Ght~f5h~ 

iii:'t:: i:lilJ3llt"t'J!,...,t~o l..iJ>tii~l:: <l<oj;: 

l.tt<ftC1)"li\'i!.;I,..~!!!'f.;l,..li. z; C1) J: Ij t.Jjl./lI<mF'J 

$C1)f5hiJ;WE'l"t' J!,..., tz; 

iitJ!W~~W"iJ' GJ&*iJ l..td!i l..l '~~W"'" 

C1)~tl!C1)"'~iJ;&:'~ i: tt. ..., tc; iit*C1)~~lil1;5}iJ; 

l'fh t f5hi::OO:lJl'itfll l.."(f5h~ii i: 'tC1)I::lj­

i.. f5h Hfll:i6l>b -rv- 7" /lI<tlk C1) t C1) I::itfll l.. 

"(f5h~ii i:'t:: i:li"t'~t.l't':'" Ij iJ'o *li!"t' 

~ill"'h7,,:/(ftC1) 9 ~U~c'il>b. f5hiJ;ii~l:: <t , 

:: i: iJ;~Gh "(l' 7,,;;j;:Mlmm (-t' 1'-" -;'.) ,::lj­

L. -c It.- sa -.A t..:vt-.a-~~'"t~ -c1L-5 - ~1.I:r,t~ 

Jl'-I* ~~"?C1) "t'itt. v- iJ> i: ll:;g L tc; 

28 

-'t :: -CJ"~ "J~~t.m'R -c; I" 7 - ""~~J\lJi::lICil' 

t., kC1)i5t~JW*Hll""-C.;l,..t~o f5hiJ;1It-C';5..., 

-C t ltB~"t';5 ..., -r t. ;;j;:*<tt<f'Ii:: ftl' t~f5h-CJ!, 

hif -c," 7 - -t';:: J: ..., "( 3C%,t:: J: <M~~-C' ~ 7" :: 

i: iJ;. l' '" v- '" t.AIf5!l:o:/fi~1l...., t~~!i<"('B)j G 

tJ~ C: ti: -o -C\.. ' "? tc; 
tcti, ~lI'fii'!'l1~~l1-t'," 7 - -t l..;/J,J",¥ L 

ilJ.f, '!'l1i5t~lil1;5}t:::::h G -cI" 7 - -t!~im11O't 

7" i: im~n:<iJ!lHH'l.'.l>b GhfoiJ;, tf';lj-8"Jtdti1l>:!J i: 

L "( fi7f. 5}"t'ts: iJ'..., to 0 :/(*'\ III iltJ\lJi:::l; l ' -C Ii. 

~ii ~ i5ti1l>:!J C1) J: c·~~ 7 'kj] ~ 11i5t~lil1;5}~"' ­

~i:l..,,(. -'t:::"'~~pH~7~~~11"'~"?-t' 

~7--t'~"'G"'.~7,,:::i:~t...,i:tMlj-i5ti1l> 

:!JiJ; J: <ts: 7" :J]fE;"t' J!, 7" ('1f.- J)o 7 ,0 ~ ~ -c t: 
," 7 - -t!~ OO~'t 7" ::: !: iJ;&\~ !: t• ..., too 

~-1 iltilUal1!!i:Q>*"RJl.I~~W1;Q 

1lilliaQ>'/l:{t 
=---­ 1Jl \IIEtnUl ; ~ til i5t iii! @I 11 

i5t J11J 4@] IO@] 

, 30 30r,t * i5t J'i1, , (mg/g IIUfll (mg/g 111110 

7Jv n !J -t" J" ? - -C 19 6
 
~? h ~Jc 1rj (rng/g .~J!D (mg/g aUIE)
 

4. 7 )~:IJ I) i!)~7--ttG')~~ 

iltJ\lJIIl :7 p T 7 - -t!~ii CI0IJl<8"JI::f IJIIl "J'E 

td~J'Ht. -~8"J'::~:'E4iv,::J:..., -r~Wt~ '" h 
7,,0 t!!:C1)'!'f:::l:llGh"(l'7,,-t""7 -";Ii, 'i::CI)(~ 

~~~~~IIl~~pH~~11."'.'t~~-t'~7 f 
--t!o tsv-Ui'!'l1-t' '''7 --t"('J!,...,too ~~7Iv 

10 ~ 11C1) i5\;J\lJflili'i:'!' l'JW*8"Jr::!Jj<7 Iv 10 ~ -t'/" 

7 - -t! ~:'E~"t' ~ 7,,~:'E 4i?li -:: <hfiJ' l..iJ':l:ll G 

h"(uGf. !fIl,fc!: l.."(IH,,m"t';!',...,t~o 

~f7~1o~~~7--t!~:'E~'t7,,~:'E.C1). 

.iJ>G~~...,ko ~'~-=~'''';5k~.:'E~ 

~C1)~~li7~1og-t'~7--t!~:'E~l..~"?:'E 

~/'E "("~ll\\iJ;fllj1'f"t' J!, 7" z; !:. ~ to:'E~ '" h 7" 7 

1"10 ~ -t""7--t!C1)~jLf!: l.."(iiiltJ1lJlil1;7)-I::itl1 

~~Mlhf~i5ti1l>Jl'-I*~~"? ~ !: t '::. mlilH::lj­

l..ll'lillil1~. L.tH' ts EJIl' Lv- t C1) !: L t~o 

~OO%.~G±~~~~~~~l>bGh. 'i::C1)~ 

f::,' 7" ~:'E."'; »:» ~ - = ~ Yi::iJ>ft Gh"(l'"" 
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tz; ~1i':>Ghtd!!B!ill::lillJ1',.",!ll\', ~1'I?-1~k!v7, 
- -;; ~!E.il to -tt, -'(- C) -c IV 7 - -e C) ill: II> J?h;~a> iff 

fiffi '..- t.:; 
~\'I~ bJ!J7 Iv7J ~ tt/'7Iv"'~c)'!'I~:;j11i':><> 

W:!E.~ KSM-635 tf.HliJ!.l t: (IZJ- 2;, ::. C) 

llll:!t~b;{;j:j}I~7tU!'!E~1'<>7 Iv 7J ~ kl1-7--;; 

1:l:ill:/llJ!ll '" Iv 7 - -e~ L "( C)J'i*i'1''''"(i~JE L 
'r>tc (;I:i- 2), 

:kii:il1 'liI1lt-c ~ <> iitJ\1H~'fU)jj l' <> 1~1:l:. C.'Y7 

I V 71 , klV7--'b;IJl:IiIlH~-c, l])'b1C~t.ei!Ui; 

tHH.<>:::' i:b;~Jl'-e it>;:" KSM-635jt C) 

9tM1&$C)/oLJ:b;. !fN\1f1l1~.t <>M~C)ijl(R 

1:. ~M!ti!fi1</'FC)~:ii!ift, ~M' @JJ!'<7 P k" 

C).$tt~f~.tUWE~K.Htohk,~*o) 

9" llit'Eklv7--t!!E.,ifml:l:. -tIl:iJ<J~Jtj§ (71 
~)M-cit>;:'C)~.l. ~7~71~tt/7~"~ 

g, ~ :::. I: -c~*O)~M"!t,ifl1<l:f:l:7l.t.e U~t.e <> 

•
 fllI-2 7 I~:I:J 'I -t 1~7 - 1!!Ellilii (K SM-635 1JIi) 

15l1<!:t.e -> t: (;li- 2), 

5. 7~~Ut~~-~~~~~~ 

*~.!i>IJl\*Jtl'Ji:IIC)~h""i'i I:1'7 Iv71 ~ kl"7 

- -;;0)i5ti'It > 71 ~ »: .J" 11, .0; liItf41: 0) F'J fllll!itlllllil 
"", -'(- :::. q,'J l:j61i':> i:>;h t:iS ;h0)1HEtk.ii.~0)1\':'tJi, 

7 Iv"h 1) -c Jv 7 - -t:'C9;i,i$v:,J:sti'"" ~ ffffi '1- ts. c'l'::"­

1*11' <> <!i£lilH'f~"' i:> l);:!ll'i:em'!iJ to;h'n '? tc, 
*1.tJill!ll,,11tO)P'3il:lllll:lffilililH:iiII!-"'," 15 $ I: ., 

"(. Layer-Expansion $,;; .t <?iIlG;h"(\'<>0 
*mJj!llf,l""~Jjld.e~,'~-c!lO~· IiIljE{tL. -'20) 

~fiffiC)~~ID~~Mllll:~ft~1'<>I:.*~~~~ 

m~11it>t:".<\,~jlij:ti(I:e!lf!f""-,;-1:0"(\' "':::. ~ 

";71])'<> (~-la), z, 0)!lf!f""1:l:. *l.t 0) :*:m 
fr~d1i':><>'~7~1:.~;h~.A~.I:. -'(-0) 
'7 > 7Il!r.JJI~~· <bf';·1::1HEi' ~ ?FA1llii£,;;1It 
~{t1' ~ t. 1:1-:: .t U~~;; ;ht: b 0)-C~ <>, 

M,'ldllJ!£,:e ;1;11' ~ li!ltj!?t'1'1' t.eb'b -Ie~ 7­P ­

71'1' 0) ~-fj:ti(Yi!\I-;tjjf,~,UIEL <.1"1:1; I:: \!'i" '" ~, F 

l 'i':'~ <. M-B- L. -C--t- ~:m~~i!f; -> -rc \.?J 0 L t.:7J\ 

-> '(11&711'0) 7:K "'I:l: l:""II!! 0) 4iIJ:l< IUV. l' ~ ts. 
I', -15. "h",f1Il!1lX-:I'lck)v P - "'71'fi:l:i!iI':Gt.e 
t: ti;J. f1}, L -c ~ t-.:# C*i515- L -r Jr' IJ..- :fkmmz-H; 

fJX:"'~~ Jtncri§.hb;:'C9§illl~~nt&;:"f.£A~, ...;:)" 

~ - '" 5:r'f I: 7:K,;';j1j '" '" Iv*lI4"" 0) 9' ,:eM l: j2,i0 

i:>;h,(\''O:: I: ",qtry1!{t+B'Jfil?I:'JT~I*::: ~ -?cl!'! 
'!IJ Ltc ([jj-lb\, 

7~~)~~7-~I:*~$m.F'J:mC)#Am 

J)/(f:e 0) "'-t!:A L '(\';!, ;JFoMlIiJl'i:C)klv P - "'~ 

'ft': I-;-I:e i'F!JJ l' '" 0 -'i:- 0) ."'''" Iv P - "'71'f-~ zt'. 

M I '"v, llH, tt 
~i 
0) 3': j~ pH 

ff-2 7 )~:I:J I) -t 1~7 - 1!I7.lIJll'l'il'ltl;JH: 'Cl7.lli1illl; 

7Jvj]!J -t!:JV7--t! tt*O)Mt£,'!"tE-t",,-->! 

Jl-iiiilitEJIlJ. "IV Y - K J: '" FotH!l:TIfi t.', ilIJ!IJiiitEt't. ",t,.!>v, 

ill;JIlI*l1iitfo) pH 1llJ);l9 -we"',hH "'''' '0 7t..l~ 

i "'J1iilllt 40'C;l[!ll, E *O)i5\;~",JlI' Kill vee ''0 60'CiliIlk 

_ ,_ 

ill'Jt~f'F 

i :'E ill: 1'!i
!! ,--- ­
~!,,g.~ 

tt ill' 'l! ~ f'F 
1'r 

*7 Iv j] ;.r tEr <:rJV ~ • ,:,;:.;r.. t"- KSM-635 

!il:tl'" " '" ill'fi' 

J15.itfO) pH ,,:r" 71 9 Ie~J1fi' '0 :rIV to 9~M,* 

~FQUl~W.~iNi: (::-.:r.-;?P-.:7., 7'79 r-;7., "";"IV 

f -:7-1.c') 
i 

Jfil/j Cb ") ~ 

1iII#:ill'1l1 

IlI'tt1H' ~ 'l'tt 

t)vp-;:z.tIC·O)• 
ill\ 

.m~EJ::# 
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*.~ ~~~a~~ 
'r ­I ;>'.., ) ~, 
,\. 0yY "f., ...(.):; 1.'1""....::: ~,,"=// 

J 

.~~tl. 11.;./ - 7 

~·tJI.-7-1!\~ 7CA~lI. =- ~J 

~-3 7&~U~&'-~~~~_~=X4 

(("*43'.0 1 J} (1988) J: 0 'J11ll) 

I:: tJ'il'!:O.y 1-:t!tIll~~>Ih~.t <ill;itL -t:- t t"-M 
~~~bn~~n~®£~$~~~~~~lli~~ 

I' < (1ZI-3)0 

tntJ'JJ!.1'E«' ~}- «,,>;,;tm:o 7/_7; V ';'1-7­

-it ~iiti'f> ~ 7; = »; s: ~'iV:O 0 

6. ~AlJ~TI7)::J /J~? Ht 

«, Ij - -o 0)Itjfiji¥.J 4'ifJ~J1 , fjj;1< iitJ\1J 0) !Mil'! Itjfij 
,"-.t :Of1'T0) " O//'? Ht~iV:oo vOlwiitJ\1Jffi 
'TI1, iitJ\1W~:I::O!r -~ 0/1" }-l' Ij mtH::.a-<· 
t~ltJt"-, fjj;1<itJ\1J ('!'!'t:lil\t1l;I;\O tJ'*j\:'''-liGk;'< 

i 
n~l't~o LtJ,«,:llU"-ml1-'(''"te·.l.ljl''-,f-,, 7'" 

-O/~.l.ljK,!,g~.~~~ko =O)~i'f>!'t.K 

I~ }- /: nH· L ts e, g3('.}- fjj:1({tJ\1J~1R 'J!;j\e, 
~, ,!,gil>.td\:J\1Jl!L'T~rlilW1ll'{t, " '/ /'? t 

it t, t~o 

.!itMJt! .W1ll'it· " '/ /'1' l- it~,i, ~1ilJ.QIt7} 

'!'~il'm.Qlt7} O'l-iIDii5!'tJ\1Jt! 1:) i1)]t$tJ'/ilj <ts: 
'J. ~J\11*.!L'T~*H;-i'EtJ;t(i ~!r - ~ 0/ f (~it) 

~-'(''"t<n~k'J, /iljW1ll'U'TO)kltJ*~~mM 

i'EtJ'!~ < ts: -> ~ VI Ij 0 

-t:-"- ~*liiri'E")trl,!:')-!,'-nl(frO)-l$'C I'fi; 

1ilJU'T:l!tiID~J't:i:,"-" - T" '/ fi":O = }- 1"- .I. 

o. !r-~O/'Dki'E~~hk~'~'~.W1ll' 

il\:J\1Jf.!L'TO) l:!il'!tJ' 'J. !: ts -o tc; i tdlit~,=mM 

lJE;IH!IJ~lllHe L iIliW!ll:lt i, ~ «, zr,I"-i!:mi'E~Dt 

~U'TO)!M~~'J.~~ko tnb=-:>O)!Mil'!tt 
jfij~lit1L";' !r-~ 0/ 'ttl::telflt't~MI1!l~1"J1l'f 

ttJ!!li'k: t, t~~nt~.W1ll'~J\11~!EIvt.: C1<- 3), 

~O)••. l~~kO~~~~m.~~g. ~* 

~J\1,1=lt~~~lJ!(Jt~y.. iJf,,';; 7'- '/ 1ff}- = 
'//'~ H,,-tr 'Jtel'''fi''< t.t~t~o 

J;JJ:izt---:~ i?t: 7 !' y ~ i1)'t!i:l'<1:' ~ }- ID '" !: 
'1<- 40) t' !: < l"-tr:Oo 

*-3 * lfiJ 0) ::J :.-- I(? ~ iUtlli ~ l'lll 

;Ii; Wi !! 15l ;ldlt ~J (7) 11 ma, t'HI': (7)15l '"i9ti'fJ (7) i!lmit 

.. .. ~ a..n' ,,- '7' < '" 1" Ie J: <> ill;\'l;'tl!' i~\Ji'Jii!t"$ 

0"k Y -litft(7)-fiIl~ill,'tcRH'ijjjjl1)3H:"­ Ol5l*ftiI'J«);idl:l\Cil'I:_~" Iv?'-"''''1''Ml!: 9"-1 :/7' .?t-ICJ:·~d$11"::J-7,{:/;7' 

m M ~J OI1lMilEifO lfiJ «)/ill ~ Ie J: <> iii:111 ti O"'3e*;1I;mrlOic J: .oJll1lti 

$:-4 71"~ 'J~J"'-~lI:!1'l'l1i!l!! (;1;lt'110 *lfilc1tt**lfimJU1i 

Il/l~«)'ll'-a!' 
JtJ,;jIllJ~I3~ 

- -~ 

ill; ~ tit III 

7'" j] Y '"v, - -It~c*"W!ll'I;r*iIl;~J 

O:il:~ilI:lIilt<lt"l«)*'J9!JJh!i>:><>*I.t:l<1'f 
l1)iIt~n~L 

0" '" /<p Ht 

O'l' 1c'l'If I: 'l!: tzt» -o tc*mJltllllltf'llllll1) 
~;hz. 7}vj]!J~JV7--ttil:;:~~18000)

*"'''',_" -;qcfFffl t. c. I'iI1.~MC 
~>:>c,'<> '" YI~llIiU,ttft t. -cl'lfl: i' 
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