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(t-:;f'f-1v7'~ ~) ~;l.'f-l'v (7" r7;1.'f-1v-11 6 -$-'?o.....:y?-::J::c. 

5 ==- '"' > ':/ 7 Y '1- ? Y ~ ? o !J r o. o SmM < o. o 1 mM r 1v .::c. Y ~~ > .a: f± 16 '> .. 

!il~:bn.EE'r. J: !J *P9fr.i&r L-tt.o ~P9.EEf.J»to. 49MPa {5kg/cm 2 .. IT-;/ 

.EE) - ~ 'r. t~ o J: ? 1;:: :i::. '1- v ::..--~ l!lf1U1'.H[. -ut ~ t... t~ ~~ e, 6 o 'C Jr. 1:li'; ..., t.: a 

15~:fi, iUlfirlteair. .t !J ..f' Y :;t:;=-1v7 1v :::z -1v50ml ~•r L- .. lit~ 

~WJl:. L.t~a 

10 1X lr.1ft ~ f: .&.EEL. 'ft.ti.. ~ !1 -v-Jr.-1 :J 7'f' Jv7 1v :::r -1v 1250ml il3 .t 

15 

. . ~ 
r.F:~iUR * 5 0 m 1 f: 1Jll -*.. "(' 8 0 'C --c: 3 0 7,). riU 1JJl tMJt ~ l., :t-~ D -c (/) :fi ..( ':/ 7 :;=- J'v,.. 

1v::i-1v~~tt.&~~~~-i::r - r fr.~ t... .. 71< 1250ml ~ 2 ffillS'Cit L.ilb.7J< 

:$}'8L.t.:o ?k1t,-ej!bJi$~15 liter<l);l.~/-Jv(r.IUJPL. .. ~!.Iv-~ .. 
tlf W ~ -lttt.o Jf Wt., tt. ~ !J -Y-f: 130'C--C: 12•ri0;a~~- t.,.. :A '1- v Y 

' 

:A 7- v Y<l):liil3 J: tfllti:itlllf ~60--7D°C Ir.~ X. ~ W.~1~ .. J:E ~ liillt 

~l.,"('.::c.7-v~·~···B-l*tt.~C-l~~t.:o~b~tt.~•· 

~<l)~~~~l~~To ~~M-f:..f'Y~i::r~!JrY~.:A (-1Y7=1'v) 

W ~/'v::t:~A~?oV~K~X.'ft.~~~J:Et~fiKt...-C.::c.7-vY~~ 

!t-€Jf*D- 1 f:~tt.o 

·~{JIJ 2 

(.::c.7-vY·a-*v7~Y~-~~<I)-~) 

250'C '"t1' 1o•mi Citj,l t.. 'ft.$-' !l :b lOkg ~ 154 1 it er <1) 1' 1i...;r. ::.--~UJU~ ~ 

25 1..,~~ .. O~*-e~~L~o~<l)~, J<7-l'v7~/~~:Y<l)~N~Y~ 

ifl (Al=l.33mol/Hter) 57.5 liter:!f.-1~00-C:itirt...t.::o .:.0'.>1€ .. * 
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P'9C1.>ttllleot•i:~-?1t.o ~IM$ O"C't"30~"6.Bt~~-lt .. ?k"'~l.5~ 

IJUt>:i.Jt -C95"C * ~M-m L-.. :t"C1.>S..lt~20ffij:llJJX:J(; ~ itt~o .'£:" C1) ti60'C * 
~~-t. .. J:~-~~~~~-~3~~~.tV~*L.it.o ~©~5Kl­
-c~~tL1t.lif*At~~ r/l.-X~"'e'21§J~j9-t.tcfi, r/V.'.:r.~100 liter 

5 ~¥HfliJiHt L. fco ~(/)~pg 1;:. ~.A ( 1-/. 7- /v-3-n-7 7-Jv ~? P ~ Y? 

~ :c..::::. Iv) ~ Jv ::i .::::. !7 A ~ ? P !J }t <D f.. 1v :c. Y m• (Zr = 21. Ommo I I 1 i t 

er) 16. 8 1 it er~80"C~30~lftl:6~1t-C3'r L, ~ ~ K80"C't" 2 ~n&JBt.f.t; 

~~1t.o:t-©• .. J:m~~~~t. .. -.~.,..~~2~~~To::.cK.t~ .. 

.1 g ~ !> 3. 5mg<T.> ~ 1v:::i.::::. !7 A ~~'fr-to fif*•Jt~~~tt. .. 

10 2 • 5mo I <D f.. !J .{ Y -:f 7-Jv 7 1v ~ ;:=. '7 A ~ * 1f 1-o 81 I i t e r (/) ""-~ .,_ ~ 
7 

15 

J~ .. J:E't"~ ~ntt. fi1*M•s1ogtl J: ~i---~-e Y2&01~:1Jn .:t .. ast't" , . 

5 •llJ :r.41- v Y<D7-ti11it .a:-ff? :::. c It:. J: !) .. Ii f*Mil 1 g ~ ~ lOg<D 

*V:c.7-v~-~••*~~tt..Y•••M&e•tt.o 

i!l!M:it~IJJ~1ttmmit•1R~ m "' .. ~.EEI. 76:MPa (18kg/cm 2 
.. ~-~ 

. { 
' .• ~ 

.EE) , 11:itlt.ll75'C 't".::r. 7- v !/ t: 1--.~-e !/ !: (1);Jt::£it .a:-ff-? it... J:fd 

~-- t. t~ 7.fMUfritMIOt~ ~Iv ::i: ;:=.? A.lJj(-=J-••""C:o. 15mmo l/h.. 1-- !J .{ 

Y 7 7-Jv 7 Iv ~ .::::. r} A ~ lOmmo I /h (/) ~J -& \: l*• t¥J JZ:. ~kt l. .. !ft~ <D llJ­

• Q) jJ .A M~~-~~oit.~K=r.7-v~, 1--.~~Y .. **a~a•• 

~i*fl!~KfJtaa-l.-tt (7J.AM,pjt; I--.~~~/:c.7-vY=0.034, 71<• 
20 /.:c.:f'v~=1.1x10-' .. .:c.7-vYllll:=20%) o ~btt,t.:.:r.7-vY* 

~-~1'fi:A- 2 <DJ&:l::t.1:5. 8kg/hr~ ib-:> it.o 

1--.~~YQ)t~~~t.:~~~J:E~~~Kt.-C.:c.7-v~~~m-&1* 

B-2~~t.:a~~tt,t.:~m~~<D~ft~~1K~To ~~~-~~B 

-2<D~.ltti0.908g/cm3 .. /.1vf..7P-v-t-- (190"C) t.11.15g/10:$t 

25 ~ '9;>? t.:a 
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~1 

~:li:ff-1* :::z -:e- ./ -q - ::z -:e- ./ -q - ~ :I:: tfi&{t!f [ 1] ] 

(/)•a <!);fjJI{ (mo 1 %) (%) (dl/g) 

A-1 A=.1-v~ 2. 9 3 1 2. 0 1 

A-2 1-""~-e ~ 4. 8 4 1 1 . 94 

B-1 A=.1-V~ 0. 5 52 1 . 0 8· 

B-2 1-........ ~~ ~ 1 . 4 58 1 . 1 2 

C-1 A'1-v~ 2 . 0 36 1 . 22 

D-1 A'1-v~ 2. 7 33 1 . 62 

~-{;lj 1 

:fN~·-&lJ-c-•tt..:r.'1- v ~~~11-ftf*A- 1 c B -~ 1 !: ~60/ 40<l)m:lttt 
'!' ; 

-e ::f v ~ 1'°' L ft. o .::. <!.> ;r. 'f" v ~ ~ ~:Ii-ft 1**'1P.lt4fo 1 O O It t mHr. , IS/j A:AIJ 

!: ·t, "C ~ :7" !J "I! !1 ~"I! .A~ 7 '/ v- J.. (HLB= 6. 3) 2 :ltli::iJ .. ~ !) :t'~ 

~:c.'1- v ~ ( n = 5) 7?'!JJv:c.-71v (HLB= IO. 8) O. 3:fi::l;$cf'3 ~ TJ 

7 " !) 1vV :r. ~ / -fv7 ~ ~ (HLB= 6. 4) 0. l:ll:li~L ~1i!J c!: L -c p v 

~12S7.)-~·· (;b !J 1/Al5mol%, 1" !-- !J ?Al5mol%) 0.4li:I:$, 

20 1t::b vtlr.~~1ilJ !: L -c A 7 7 !) ~-;b iv~ !7 AO. lit-ams .. ....(IV 'jJ / ~ 

?A-1010 (<f'/<P-<~-tt:f!, iBUI> o.111:tmscJ'JJ:t:JC...f1v.:b'/~?At 

68~ ( =.f"/<ji ;f ~-~Jt .. RlilO o. llt:S.:tfn ~;/JP .:l t~o rt:~~-M~f4: c!: 

L "(<l)HLBt.t6. g~(b ~ 0 J:Efifi-~ ~~-nu~ L'ft~' ~ v -:Y J-..1~ L,f.::.o 

.::. <I)~ v ~ 1-- ~JO"' "C, 20nun cf> • L / D = 26<1) ••¥? tfH1'.. 25mm 4> <D ?' 

25 -{, !1 ~7"410.7mm, -JI?. 9 7 }-.::c.7 "9 :Y:7"f:fflv', :c.7t"iftit90 lite 
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"C~{ll:- r"e, Jf:3).30 µ. m Q) 7 ..f 1v A~.{ 'Y 7 v-V a 'Y P!• L- 'ft:o i!l'-illi 

*Ii~~- 2 ~~~-r 0 

~-iflj 2- 4 

~~v'Y~~-~"*~L-~~2<1)~-~~~~ffll-~~~,~-Wl 

5 t~-~L~7~NA~d·L~o~~~~7..f~AQ)~tte•2*~ 

f'i:f.t 3 ·~~-r 0 

J:tff~J 1 

.:c.':f- v'Y*~llit'"* t: t., ~, ~~- t:."' ~11..--{t;~-~1n~ t.t v'.:r.':f- v 'Y 

~ ~ J! it{;$: A- Z il9 .t '(} B-2 ~ ~ }fJ L- t.: ftf1. (± , ~ 1Jfi iflj 1 J::. liiHI fr. l., -C 7 ..f 1v 

10 Aefflt•t.t.:o ~~n~7..f!v.A<l)~'f!Ee~3K.;FTo 

Jt~flJ 2 

=~vY~~-it~~3~-~~~mL~-~,~-~1~00-~L 

-C7..(NAed•L~o~&~~7..(~AQ)--e~3~~~ 

~li-&lJ 5- 7 

15 ~:lti"91J 1- s KilStt'-C, :en.:enl:l t'~•$~1?l.aao.4ll:::ittm11.>ft 

20 

25 

b·~ J;: 1. 3, Z, 4.- ~ (p-;) ~ Jv.r{ Y ~-!J 7 ':/) )I JY t'" ~ -1i.- (.tfi J:l -*3tf 4t 

.ftjW, ~ 1v*~1vMD ifff&O O. 2:fr:fl:ff6 ~~Jfi L. t.::Q.tM-l'i~rti~J 1 ....... 3 ~ 

~-~ff~t.:o~6~~7..(~A<1)~~~-4K~~o 
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~-{Jij 1 ~--f§ij 2 ~:Mi-&lJ 3 

5 :x."f-v!.-'1*3t11:-fti'* 

A-1 60 60 -
A-2 - - 60 

B-1 40 - 40 

B-2 - 40 - .. 

10 C-1 - - -

D-1 - - -

~~- t" .:::.1v{t-a-lflq<1.> 

~-~<l);ft°1!fi ~ if!" ";ff 

' 15 Mi A {t;~ <D Jt o. 60 o. 5 3 0 . 79 

-11! JJJU\5 ll: <I) J:t . 1 . 8 6 1 . 79 1 . 80 

. 7-< JvA~f.E 
.-{ ~ .r~? }- (kg· cm/ cm) NB(>8500) NB(>8500) NB(>8500) 

20 ~IHl:fl~ (%) 1 2 1 4 1 8 

IIOAtt 0 0 0 

JViA~fiCf.£ 0 0 0 

iJU:C~ 

.1< 71v:t;:)E~ 0 0 0 

25 

It) NB : itii-lti* 
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~1.(g{tlj 4 Jt~fij 1 Jt~-fJlJ 2 

5 -:r. ::r v ~ lA ~ 11.g. {;$: 

A-1 - - -
A-2 - 60 -
B-1 40 - -
B-2 - 40 -
C-1 - - 1 0 0 

D-1 6 0 - -

11 !fl:• ~.:::. Jv{~ .g. 4f1J fl) 

:.JI: • .g. (/) ~. ;ff • :fl" 
15 Mi A 1~Jl: <I) J:t o. 63 o. 7 1 -

.fli l!R~ Jl: (/) Jt 1 . 5 0 1 . 7 3 -

7.f 1vA~¥.k 

-{ ':/ .r{ ~ 1-- (.kg • cm/ cm) NB(>8500) NB (>8500) 7100 

20 ~IBlfl~ (%) 1 3 2 3 l 7 

!ViA-M: 0 0 0 

!ViA~rttt 0 x 0 

.1JPI~ 

/<7'1v~~tt 0 0 x 

25 
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~lii-&iJ 5 ~l!if§iJ 6 ~1Jfiff4 7 

5 :r.~v~*;Jtll-B--1* 
.. 

A-1 60 6 0 . -

A-2 - - 6 o· 

B-1 40 40 
. -

B-2 - 40 -

10 C-1 - - - ..... 

D-1 - - -

,,, •• ~ .:::.1ld~1}-fq<1) 

~ INt <D ::ff 1! ;;ff :ff ~ 

15 lfi dldt~ <!) J.t o. 60 0. 5 3 0. 79 

•m~Jlt(!)Jt 1 •. 8 6.- 1 . 7 9 1 • 80 

. . 

7 ..f JvAlifoft 

.{ ~ ,>{. ~ r (kg • cm/ cm) NB(>8500) NB(>8500) NB(>8500) 

20 ·, .miJ~tt C%> 1 2 1 4 ·-1 8 

11iAtt 0 0 0 

!ViA*Mtt 0 0 0 

:JJUI~ 

/~-;/Jv~~M= 0 0 0 

25 
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• • J:. (/) ~ m liJ fttt 

*~oo(/)•~~tt•a~a,~~tt,~~tt,~~,~~•tt, ~~ 

~,~YVtt,•Itt,~Att*~t.t~A~Mtt~~~~*~hod$ 

&<l)#Mt~'"C~<~mTo::.~-\."@Q~,*~OO(/)m•~tt~Mtt, 

S ~~, ~~•tt .. ~~~,~YVA .. •Itt~~O~AW•tt~•~ .. 
L "/J~ ~ ii If <!) ilf! 'Cft !llif. tt ~ ;ft" L '"C It'\ '"C ~ lfil Ui tt -JJ'$. IPJ J:. L '"C It'\ Q <!) '"e , . * ~~ 
7~NA, ~-~ .. ~~~8.ta~a-~($-~) (/)Wfit~'"C·· 

l~~JJJJTQ =. l: ~~\."@ -?>o 

*~0007..(NA*~ttY-rt.tttEx~~~---~-m~~·& 

10 ~o7~~A*~tt~-~~~~ .. A~~~~<l)~L'"CttA•m7~N 

A,~-ffl7..fNA, ~~a~,,~7..f~A, ~~~7~7..f~A~ 

.t vt~ .';%. !J Y ~ 7 ..f 1vA~ (/)~llm 7 ..f 1vA. ~o 11-.t.t§•m y- rt~ 

.~.68<1)7..f~A*~#y-~-~~~~~o-=.~~<1)7~~~*~ 

tt~-~tt.m•~·••~(/)m~#~t~~•a, '~*-~a~m 

15 ~oc.~-~-~~§.~,*~fil·-,~~~~JJJ~<l)*•filllJn7 

· . ..f 11'A .. fi11~.r( ~ ?"~ .t aJUitJft if#t~ ~ l: L '"C;flJJJJT o::. "=: ~~\."~ oo 

-~--~~~~mtt..'"Cff•~~m~Q~t~~~oo 

20 

25 
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5 MA{t.!fil:t!O%W.J:.90%*• .. 

135°C7.1J t I" 12 T7 ?t v :~ .. np~IOE l,..'/!:.IH.lU&lf [ 11 A] :OtI-lOdl/ 

g~~Q::r:.';f-vY*;jl:ll•-f* (A) 10-9011::1:% .. jS,t'()t 

B: :r.'1-vY<f>llillk:l!-&f*, ~.Qlt'l-:t:r.7-vYl: .. ~~~~==-1v{~~ 

tfmt3 J:: ot/"* td±l.iR$fl£3-20(1) a - ;t v 7 -1 Y l: Q):Jl:lt~~-e' ~-? -C, 

10 *"d1d~!r:OSIO%tdi*.90%W.r .. 

135°C7.1J t 1"12-T7?t vYi:Jl~l!l~t...f;:.fi'ill.lU\~.IJt [11 u] 1):t0.1-2dl 

/g~~o:r.:f-vY~lt~i* (B) 10 ...... 9o:a:1t% 

~*u:r.:rv~*~•-&'*•~~~~v .. 

flJE:r."7" v ~~~11-8-1* (A) °* t;:t-;t::r:. '1- v ~~ ititf* ( B) <1> lt'i* 

15 tL iJ:i.- ;JJ.. ~ -?> v' f':t jitij ;JJ ~;:: :W ~ ~ e+ ;=. Jv ~ ~ ~ :D~ 31: 1l .g. ~ tL .. 

OOm:r.:f-vY*~-~{lfi:(A) <f>~A~Jfl:::r:.7-v~*·~~(B) 

<l)~~~-l:©~( (A)~#<l)~A~~/(B)~#(f)~are•> ~ 

1 **\;;., u .. 
~~:r.'1-vY*~-~~(A) 0)-~~.!fl:::r:.';f-vY~-·~(B) 

20 <D5ml3Mlf l: (l)Jt ( [ 1J A] / [ fJ a] ) "/Jr. 1 ~SIX Q 

:r."'f" vY*3!:11·~-~~o 

2. :r:..7- v Y*;jt::l!-e-{ltc (A) O)~~:lfl t"";=.Jv{~•~O)'@i:l.::6:t 1. 4-1 

Omo I% --e ~ 0 ii ;It (f) a ii ii 1 tJiia ililt {/) '1.6t@..I G 

3.::r:.:f-vY*••'*CB)- .. ::r:.:f-v~©•~••1**~~:r.'1-v 

25 Y • a-;:d-v7.-f Y~1i-€tf*'.~ib-?-C,. $Jl::0~0.93g/cm3 t:'Mf*.0.97g/c 
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4 . .::c.:r~~*•&1*<B>~ ... .::c.:rv~c .. ,~~~=~~&~s 
J:: t'.1/:£ it~~*lc3--20Q) a-* v7...,. !/ t; '1.>~.ltitf*""eib-=> '"t,. ~ 

~- e ==-1v~tit!lt!D<D1; :Jt:O~O. 05-1. 4mo 1 %-e ib o miJft o:>tailm~ 1 ;t "ft. l-:t 

5.=fv~~-~-(B) ~ .. x~v~t~*•3-8Q.>a~*v 

7-< ~ c cr.>;;U.:lt~f*~~.-:> '"t,. .f!af»SO. 86g/cm3 "'0.93g/cm3 0)MJl~«t8 

~~y.::c..,..v!/~iboS*(})•w•1*tt~2•~•(})•~~0 

6. A~.:x:..,.v~~ ... ,~-~=N~it~S~r.F/*ittt~-~3-2 

10 00) a-* v 7 .{ !/ c (l):Jl:ll&f*-e ~--::> '"(, 

~dL{tlt~S 10--.t5%, 

135°C7 :b t 1"' rr.-t 7 ?' v !/'ft -eilJ li! t., t.:.liJSJUi~ It [ 11 A 1 J 1)q-1od I 

/g~;b -5.:x:."1- vY~:ll:.111;-.-f* (Al) zo;.....go.-:a%, SJ::·r.F · 

B : ;:c."1- v !.-' c,. ,=tf:iR t":.1v{~&~ct3 J: '()t/;£ n: t.t~•lc3--20()) 
15 . a-* v 7-< ~ c Q):1f:lt&f*-e ib .-:> '"( ... 

"' ·tfail-ftJl:~t35,..,,,7Q%, 

136'tr;IJ t }:°PT/? v!/t:fl-elJttllE l..t.:::fiiJSll~}f ( 11 Bl] ~t0.1.....,2d 

l/g-eib-?> .:r:."1- v !/~:1f:tit-f* (Bl) 10......,9011:1.:%, 

~~n;:c."1-v!-'~~•&~a~~~ib9 ... 

20 DiJIB:"7-v!/~~m-&f* (Al) ~itl'i (Bl) <l)lf'i'"fi~:i.-/J, ib-51'' 

~~~~~~~e=N~&~~~-·~h ... 

BffjB.::c."7- v !/~ ~JiitU: (Al) <l) flidld~Jt ~ -:r. :f- v ~;'A~lft:itf* (B 1) 

Q)~dLf~JJl c!: Q)Jt ( (Al) ~~Q)fi¥affd~~/ (Bl) ~~<l)jf lfftlf) :D~ 

l *•-eib v" 
25 ltfrfe:c.:f- v ~~;Jt:J!~f* (Al) (l)~Ja~J:t ~ :r.."f- v ~~~Jlitf* (Bl) 

<7)~1Sl*'5~c!:<l)Jt ( [11A1J / [11a1]) :O~l~SX.Q 
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::r.71- v Y*~.11.:~f*Mlt~o 

7. :r:.'7-vY~~lt-a-ff: (Al) 0>~~-1::".:::.Jv{~-a-!J8C1)'*t:oti.4,...,,1 

Omol%""e~.Qft)jtQ)fifHUi 6 lliC8(J)il.Jt~o 

8. :r.7f- v Y~~lt1tf* (Bl) O)~~~ 1::" .:::.1v{~it!J8*t~~o. os-- 1. 

5 4mo l % "'(";I;;> .0 ff)jt(/)ftfm~ 6 * t;:.lj: 7 3Jlfatt(J)*6.P.Jtf0o 

9 • .::i:.71- v Y~ ~ .l{ftf* (Al) Dtx '1" v Y l: ~if:/8e 1::" :::.1vl~it4fo l: (/) 

~11'.itf*"'C"~ V .. :.c.~vY~~m:-a-f* (Bl) ;ht:.c.'1-vYl::W5i!f~t::.:::.1v 

1~it'4 l: 0)~1iit1*~~ {> D;Jtt7.>*BWUJJ 6 ~],'\ l, 8 :lJ{©v'i"n~~•r. tatt 

(/) tM.15lt If) 0 

10 10. :r.7f- v Y~~-'*f* (Al) ;6t:r.7f- v Y l: « -;t- v 7 .-< Y l: (/)~-, 

it1*~~ ~ .. :r..,.vY.*~li-itf* (Bl) ;0t.::i:.'1-vYl::;»=.W:tllt::.:::.1v{tit 

~l:©~ll.:·~~~~-*C1)•ams*~~8~~-0)M~•o 

11. :r.7f-vY~;ft:llitf* (Al) '1.>'$lb)t30-101t.1t% .. x'1-vY~~ 

:ll-iti* (Bl} O>-$:it~30-701i:Ji% ~~ .Q ;f;ft<T.>atm1i 6 ~Ii' l, IOlJ{<T.> 

15 v vf1 tl. tr1• I~ ta It 0) fill mt~ o 

12. A : :r. 71- v Y l: ;rw ~ t::.::::. 1i...1t ~~ l: (J) :ill: lfi: it f*:--e i> ~ -c .. 

tiidld~JlDt 10 ....... 45% .. 

I35"C>r.:b 1:: J.."i:z-:t-7?' vY'P~1Jld~L-~•All~.11f [11 A2J »ti--todI 

/g""eab-?>.:r.7f-vY~~-1Hi$: (A2) 10--90S:fi% .. ~.toe 

20 B: ::r."1-vY!tif!tllt-e-f*, ~7->v't.t:r.7f-v~(:8l*lk3,...,.200)a-=t' 

v 7 "' y }; (/) ~ lt-€1 i* ""e ~ '.) '"( .. 

~iii 1t.11f ~t 35 ..... 70%' 

135'C7:b t ~'1277:? vY'P"t"1Jld~~tt~iUVl.f6Jl ['1 02 ] ;6tO.l ....... 2d 

l/g""e~ o :r:. 71- v Y~lfi'B-1* (B2) 10.....,90lt:lt% 

25 ~'$fi:r.'7" vY*~-~~U.}jjtllla\.'tb V, 
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