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5 tt#i''.St!f 

*~BJHi, !fMttO)f.al;:!J\, \-CGi"1Jtt, iffi¥tt,;:•n ... l-tt:l1Jil:JB1.JaI.ttO).r,1.1;: 

to\. ,-c,i, l:z\, 'rVtJfj-tt-1 7 Jv~1iI L, 7 o--:t-7 ... ? .:r- Jld_..? 1' /<1.>J@~"'Piii 

~~"/J<t.L \, \ tJ ciii6lrW ';:lfiB:~1fT l>MilJl!ttWBlillt;Jt~:S J: r!Mlfi.lilm/i~l: 

J: tJ J;Jt~ L t:-t~~jEtto.>.fltLt:Mfflt;Jtmf*, sWfl: E11#Jllil*Jii.JH*ltsl-1~MIT l> b 

10 0)-c,:<if.> Qo 

~ i;, ';:i$ L < ,i, *)EO)~Mtt~ 1J -;lot:' Lt /~.i:-1* c L ... @JttO)~l::S\. 'L' 

'ilAIUttcittr•tt,:•n ... tt:a-.twmtmmittO).•~~u:s1.. \-r,1nltm-tt1' 7 111:1J<m 

"/J' < ilii.rc.Jt t:.ilttt.:MRTl!ttltBliCnl!j6}J, to J: r1 i:. tt.~ti lfi1&:~1.fi!l: J: f'J ~Jf~ 

Lt.:-t~~Ji::tt©-iltLt.:MtfiJ&~.f* ... *':~lblf!~~ffll-JtfiJ;JtJfj{~q:M-tl> t>© 

15 ~if.>l>o 

lr:fttt~ 

~Atti=f-v/--:lot:'v/3~~-:t-/irv/--:lot:'v/~-~~:fk 

/ 91v70)11.t;Jc;'1 (::r..r v /--:lo e v /~l!·~ .. f*:f k~MIJMcl&f#J\-t"-?>o ) 

,ct, ~iiC"t.>Q;: c, mtffjtt:O<.alff"t:'ctsQ ~ ctJcO)JmEt:u:J:.,, Eilli:if!Piiim 

20 ~f:f.c L '"t'tilA < Jft"\ i?tL-C\ilQo .x.f- v /--:lot: v /;ltil€i.f*::f k~ltBli*-6. 

IVtitHiji'itlftliRJG~1JDI1i#H:J: tJ ~lblliPi~m~M,:JiltJfj~ nQo -t-©MttiJil 

mmittt:ML-c• 11: .. ~mtt-t-J:,:f .~d:~,: .. *•Pl~O)J£Jfj-tt1' 7 Jvtr<m 

•~no~ c, ~ 2 Ci*ll.11l'1:1J<Mtfirotmi:::J: ~ 7 o--:t- ~ :SJ:Ut7 .:c.Jv I'-'"? 

-1 /O)~~:IJ<t.c < :IJ'--:>iiB~OZJ.O)tJ\. '.fltl.t.:iii.rc.Jt~~-t Q l*l•mJ1Jtff3g~4~ o 

25 ;: c~1J<¥::Jt~tl.-CV'oo 

L1J' L ... ftt*O)z.7-Lt /--:lot:' v /11(:1:€1-f*:f .L.~*.D..r&:~'i, iltfJIH:.-'C'O)i;tt 

IJJtt.a.J:Jf-?> ct-ttl:l.rVtmi::~" '-roorc.Jt,it!t~~tt.-?>iO<, ~!imM*4c L -r~~ 

~tLl>li•llJl:Q<•Jl~n"f' .. 1f•llfra,,iH~tt.7.> ~©O)DJftHtD~tre,tJ<:li < tt. 
7-> t:~li.X:Jf3~1' 7 Jv9-1 kii, f.Smtt-Jc:.~li~tt.tJI.. 'ct'? rJJB.9-~li L "t"\r 'Qo 
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~l!ijO)DFJ~ 

-/J':b'o~iS1.,.:tot 'L'*~~ li, *dAtt>f- 11:to!:::'1.; ;_,~;t.f*C. L -cm"'', ~tt 
O),•~u.:tot.t '-cca:F*.l~.mMM-c L "t'~>J<:~ noiii91tlffto.t ar4ttttrl~iaiIE L ... -/J, 

-? , 1AE:~Hfl " ' .; tL '"C" \, ' o .:t. 7- LI / - 7" o t:: v / ;Jtm:-8-.f* ::1 k *llrot~ (.:.It""'" ' 4 7 

s o -1J,"?1i•1trl c1&1Qt£()),., 7 / A:b'<ft.ff""E~", t-tl:li10Cff3:boittO),~t;:s" 'L 

Ci, ~-tJ-4 7 Jvb<~b'<, b'-Jilii~flO)JSlff~k.>-!>MiiJllttltll!U~, ~ ~ 

1.: .f:-(})!fillmt@J~m" 't:Mmmt~-1* .. iW;1;: l311J•p;i~ma.twrot~i*~mm-t.:, ;:· c. 
~13tf..JcTl>o 

*~~~MBtt~Y-fo~v/(A),.:t.Tv/-~~/-1~-~~::fk 

10 ( B) , .:c. 7- LI /- 7" o t'.' v / :ttm -&.f* ::f k ( C) , t: =.;ll;)f~jHt.€i-tJ3fl" ::f 

b. (0) (J:i~ (B) .. (C), (D) <D?iE»1>tJ:( cb lfi.l?.t.l:~ffl\i'oo) 

?1v7 <E>, &a., uttt~7'*~?k'1";\:-~"!t1v7.x.- r CF> ~~fi1""o 

M"iifllttltDli*ll~tJto.tcJitMilJIH~lfllibtJ-t-MW.1£~1.f~i.:.t tJ ~m L -c 

fJ:otifiinlt~f*c;:fi.Q t>OJC:k.>oo 

15 Jilli;,, *~l!JJ,i, 

( 1 ) ""Fi~ ( i ) JUi ( i i ) '/J, .;11,ttLt:*SAtt,f. •J 7" c t: v / (A) : 5 7 

-7 1 &•%, 

( i) • 11? ~ :t ~ i' ~it.> 0 -;tc t'.' v /*.:£:-~ •J ~-$~0)>f Jvr~- ~ .x.-:..- :r 

/7 [1~ "?'? 7 -t - (Gp C) t:i':..tom:••~~.:r• (Mw) /ltilZiSJ~T 

20 :A (Mn) .l:t-C:i5.QQ{if1<3-5, 13 C-NMRl:.~'?ttJJ~tL.Q7-1''J?77-

.. , 7 ~ :.t ? "' r **:6< o . 9 s £U:.& rJ 1 a s °C :;- r 7 9 :.t '*1~illJ'.lE 1.., t:~mt.!i 

Jlb< 0 . 9 -... 1. l d 1 / g ~ t.> t) ' • 2 1? 7* J / "-r: ~ Q .:t. 7- v / - -;I 0 1::° v 

/ 7 / ~ J.,. ::r ~ IJ ~ -S*O) 1 3 5 °C :;- " 7 1) / tP~l~:IE L. t:~IU~J1C;O< 4 . 5 

-5. 5 d I /g, .:i:.=rv~/:tot"v:.tOJt!J-@ltt<2 5/7 5-3 5/6 51t:lt 

25 %.lt~if.> otii!i~tt.x.7-v :.t --f o t" v / ::r ~ iJ 7-

( i i ) c i ) <D*SAtt.:c.7- v :.t--fo t:: v /70 ·1 :7 ::r ~ 1J ~-c!: GP c~c:. 

ct l>QiltJ< a ........ s, 1 3 c-NMR&:..t fJffJJc;tt.o 71'J?·7 =r ·:1 7~ ;_,9 -~ i: 

~$1J< 0. 9 8 J!.tl:&O: 1 3 5 °C-T I'? •) /qr~l!Jli; L.t:.tiNl~JJliJ< 0. 9 .._ I. 

1 d 1 / gc:a;.-?>fi!sAtt:to e L.t /*.:c~ 'J ~-cOJ?m~~ 
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( 2) ""Fae (B) ... (C) &'CJ (D) :6,i?fJ:.Qlft.r~i?)JU;ftLt.:1>tJ: < c bl "O) 
-::! klit~ : I 4 - I 8 il:lt% .. 

'"ftc.:r..-Tv::;-7-T::;-1~m:a-f*-::1i.. CB) : o-5•:!1:%, 

GP Cl.tt;::J:. o Qif:6< 2. 7 JZrf, /'.:;-::;- l a-:11::6<1 5 - 2 O !l:R% .. 1 0 °C 

5 4=- ~ v ::; ct:r~illJ~ L t:~IU*6J.tiJ< I . I ,..... 2 . I d 1 / g -r: if.> tJ iJ-.-;, 1 o o °C"C 

<DA-..::.-~Ji'. (ML1+4 1 0 O°C) tJ<7-..9 OOJ..x.7-v/-77'~- l~m-€1 

of*=! .l.. .. 

""Fla.:r.7- v :.-- -:tc t:' 1.1 ::;~:llaf*-::I i.. < C) : o - 5 lilt%, 

GPC~c;::J:..QQ.iJ<2. 7 QJ:F, :1Pt:v~a-ti<2 o--a Ol!:R% .. 7 O°C 

10 ~~v/tj:rr:ili~Lt:.~Wlf&-IJftJ<l. 8-2. 2 d 1/g-C~t)tJ,-:>l O O°C-r: 

O).L.-..::.-~it (ML1+4 1 0 O°C) iJ<3 5-1 0 OOJ.:r.7-v/-:fot:'v::;;Jt 

•tif*;ik, 

""fie l:" ..::.J\,3f~~~t~~~fl"-:! k ( D) : 1 0 - 1 8 II•% .. 

* v 7"' :.--~~jj:tf#*:i .l.. :b L < ict;;Jt~~.:r.::; ;:1 k.C:. t: .::.Jv7f§1iHt~¥JJf1<Mti 

15 L. t: .. i::.::.11'7j~~{t~~1?•iJ< l ,..., 5 0 U%C'k> t)' :6'""?4=- ~ !::"? IJ -7 0 

-rA.?'-l;:J:tJllJ~~n.:s2 3 O°C, J!Jlfii!llJt:l o s e c- 1
, '=-~•>':17->f!Jlkt.5 

~:b<i o 4 Q.{""f-C:if.>.,, J!c:. 1 s c - NMR 1;::J: tJ tt•~n7.> 71' ') :9 7 .:r ·:1 7 ~ 

::;-!J ·:1 r~$.tJ< o. 9 s &.a i s s CC-T t-? •J :.--cfl"t:i11Jlt:: Lt:~iu~J.ttJq . s 
5 d 1 / g-r:5.> .:S*6Att:to t: LI :.--*.:e-~ ') ";i"-l:t-t L. J::.::.Jlt7f!fME{t~t;Jftfl" 

20 ;:1 k... 1 o m::B:%ji:IJIJ L. t: :t v ::; r c:::t>" \ "t'.. -:1 v ~ t-="iflJ.flOJ*5Att:t c i: v :.-­

*-:e-~ 'J ~-~':.R•-t ofl-? A.$i8 . .a (Tg ) O)~ <a Tg .. Tg Y7 ~) tJ< 

3 °C*•c= if.> o•~'ltlt c "t 7.> i: .::.;tt1.f~MH~~@J3fl" ;:1 .L., 

( 3) ~:M:J*-ittI:b< 4 µ. mW.""F© 9 Jv 7 < E) : I 5 ....... 2 5 m::11% ... 

(4) UtlO. 3--2 µm, ~~--~:6<5-5 O µm~iisoU~":77'*Y 

25 ry .L.;t 4=- Y-tt J\17 .x. - " ( F) : O - I O •11% ~ft~T of.\ CiJllttltBli*1lli!t'1J 

-C:~t) .. 

~'A;l) -4) 

1) (A) + (B) + (C) + (0) + (E) + (F) = 1 0 0 

2) 0. 2 0 ~ ( [ (A) x (A) ' + (B) + ( C) + (0) J / 1 0 OJ ~ 
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0. 2 5 

_ 3) 0. I;:;.;; {(A) x (A)' / [(A) x (A)' + (8) + CC) + 
(D) ] 1 

4) I 5 s: [ (E) + (F) ] ~ 2 5 

5 (itcp... (A) .. (B) , (C) ... CD) , (E) :SJ:LF (F) ';t~Jit:StOJ:m:il 

%~~-to (A) ' Ci*SAtt~ •J :tot: v :..- (A) cpOJjfl 2 -e 7" ;t / t-O)•A:$} 
-~~To ) -t:-NiljE_L, 

tJ'-::>ltM\ i:iJIH!l:Wllill.Ji!t@JOJ ;t Jv t- 7 o - ~ / r ·~ 7 .A ( J I S - K - 6 7 5 

8, 2 3 O°C) i1<2 5-3 5 g/l Om i ne"(t)I), 2 3°Ci:tlC1¢dbC:f~tt$ 

10 b<2 o o o o k g/cm 2 JtJ.J:~~ol'.iifllttlfBliU!l'iJ~~O:;O'i>'oAiiJlltt 

WBlilllitfJJ t>, bf!J .; tt .. 5 t-t f:limtmf*, * 1: El IJ.Jlf!Pi•m mt~f*c:: ~-!> t> 0)-C: ct> -!> o 

J2J.""F, :$:JftBJj':. -::>\, ''"C°l¥-*8H:.liHJJ"j" ¢0 

*J!f!.JJ l:.~\, 'T*filitt~ IJ :f pl::" v / (A) c ,;t, JI 1 -I? 7" ;t / t- c L T*6A 
tt:tct:v:.--*~~~~-¥* ... •2-1z~;t:.--t-cL-c.:x:.~~:.---:tcl::"v/? 

15 :.-- 9" L. :i ~ lJ <-ifS*~li"t l>Milrf!:E.:x:.7- v /-:to l::" v :.-- ::J m lJ <- C i > 
(7c ·~ 7 :J ~ IJ <-cfFTo\:. c/.l<t>.Q) l;t:,i;O'~'.QMH.:x:.7-v /-:le 

l::"v:..-~~~<-cMatt:tol::"v/*~~9<-©&~~Cii)-t:-~?o 

\:.;: c: ... *6Af:I:~ IJ :tot: v / (A) tJ<, m 1 -1?7'" ;t / t- c L, T*&Att::to I::' 
v/*~~Y<-89 ... ·•2-1?7";t:.--t-cL-cz7v/-:tot:v/7/9"L.:i 

20 ~ •J ~ -•*~=A-t .o ~att17 ..., /- :1 c t: v / ::i ~ 'J <- c i ) ©t1-€Jc:I! 
*~tLoitbltt• ... lllil~,i~©:.ii ~ -r:it.>oo 

Jlll!>, *6Bttz7- I.I /-:tot: v / ::.1 ~ •J "";("- ( i) ':.;S\, ''"C .. M 1 -t? ~ ;t / 

t-~if.>-!> :tot: v /*~~ •J <-$*0)Jf Jvr~- ~ .:r.-y g /7 c""? t- 7"7 71 

- (Gp C) ~~:J::o~T--~:tfi-t:-fitt>"'tM:Ai¥~97-A (Mw) /ltSJZ.~:97-
25 :II: CM n) Jt"t:k.>.Q Qfil'i 3- 5, ff* L < £i 3. 5 - 4. 5 ~t.> l>o QfSiJ< 3 

*iiliO)ti-€1': 'i1iilbttt1<i.Ht L... Qfl«i6< 5 ~ ~ ~ o c!: tiUiJVC:JfjbaI~©.fi!tff~ -tJ-1 
7 Jvciii~ii©llQ~,:~\i\Tlf* L~,*6.mtJ<fii;tLtJ:\i\o 

* t: 18 c -NMR&:.J: "JitJJa:h.-5 71~:.97 7- •y 7 "'/~'}I r:$l-.~Hi 0. 9 
8, if'9: L < ';t 0. 9 8 5 JaJ:-r:.t> oo O. 9 8 *=tirt:',i§Jtf.JO)~gtt, iif~tt~ 
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~1'iJE. To i:. c :bW. L \r 'o 
. tt:1'tJ C:v /*-l:~ •) ~-$~0) 1 3 5 °C7" r 7 IJ /q:r~ift~'.iE Lt:tillt.SJJf 

kt 0. 9-1. I d 1 / g~if.>l>o I. I d 1 / g~.:.:l.Q cM!J;JG~O);C Jv r 7 

tJ- v- r:b<-flt < .. 1Jttlbtt:b<IHI:: L .. :ltil~rdJi6<ft < tI. 7->t:.~nJtJfj~-{ 7 JVil<ft 

5 < tJ?>cct>,:: .. .filfftJ:ifid&lli1<mi;nt1."'o tt:.o. 9 d I /g*i!i-C:,i@Jtt 

())S.l:s"'"t°i:fl~fJ4Eflr1 .. •••llftJ<.ftt< .. t t:Mwnic;mtt<l.>,i~~u:~'4 '"'ClilfftJ: 

ilfi.g'ib<ti .;n.o t>O)O)mf!Ht1ttr£8t><ft < ti. .o t.:4':>ntm-tt 1 7 1tm<ft <ts. t.> if~ 

L " \ta•n<fi i; tt t.r. " 'o 
M 2 ~.,- /. / rl!if.>.Q.:c.7- L.i /-1'0 t:' v :;.,,-:; /~A :J ~ rJ ~-$;.}OJ.:c.7- v 

10 //1'o I:'.' v /OJ5'l~:b< 2 5 / 7 5 - 3 5 / 6 5 :tta%.ft (.:c.7-v :..-'$'• 

( c 2' ) t:P "'?!Ci 2 5 - 3 5 mA% .. .:c.7- v :..-c :f tJ t'.' v ;..-O)afl"~ 1 0 0 :l:lt 

96ct"7.>o fXflRJt) .. ~.;,;:if~ L.< 'i2 7 /7 5-3 2/7 sm•%!t (.:c. 

7- v ;:_,~:II: ( C 2 • ) Er ~'i 2 7 - 3 2 ••%) \!if.> oo .:t.7-v /~•tJ< 2 5 ii 

•%*»1iit.:&i 3 5 m:•%~i:..:lo c .. llJi\t@.JOJiffiilJ!:l::M L-Cff~ L\t,~¥ 

15 :b<~a';ttfJ:\, 'o i t:.:r.7- v :..---:tot:' J//'7 :;.,,~A ::J ~ 1) ~--~©.fiRl~ttl 

[11] .:r,ilf9:L(,i4. 5-5. 5d l/g .. ~.;1:fftL<&ct4. 8-5. 

3 d I /g~iY.>oo 4. 5 d I /g*llMJ~liMtfl$:Jfj:IJDillil::7c-~-?:6<~ 

~ L.. 5. 5 d 1 / g ~ i:. .:l-!> c :J";1815t1<~~ L,., iii.§lift<D~l::.S\r '"C~~ L\r' 

M~b)<fi i; tLf J:-. 'o 
20 MAtt~•J1'ot'.'v:..- (A) -JJ<, J:E*6Att.x.7-v/-'1'ot::v:..-:i;f. 1J~-

< i > cfi!iAtt?"o t:' v :;.,,*.:r~ •J ~- cOJfi~~ < i i) ©Jlti-1::~*~ tt~ 

faBff:to t:: v :..-*.:e-1f. 1J ~-OJ@Jttfit .. CWC:~C-;tt;{©Ji tJ "?:t> .Qo 

fill-;, J:12*6&ft:r.7- v /--:lot:: LI/ ::J ;N 1) ~- ( i ) cllil t: (.. CG PC) 

~c;:J;..Q~-T•?l';ftJ'4:-•:bl'"Jl:RSJ!i!:J~-1-it (Mw) /ltlf!~~-r:a (Mn) .lt 

25 -C-5->oQfrUi 3 - 5 ~k.>t) .. 13 C - NMRC:.J:. tJttll~tt-'!> 7-1'J~1 f- 'Y 9~ 

/ 9 "'1 ]:~$ii 0. 9 8 W.J:""t:cf.>oo i: t::to t: v /*-=£:-~ •J ~--~O) 1 3 5 

°C7' r7 1J ~q:rt:l!J~Lt:.-~f&l.i'.CiO. 9-1. Id 1 /g"'??if.>.Oa 

~c;:, J:i2.if@Ji!:l:OJif{g:tE1faH::-:>\, \'L~~T oo 7 4 'J 9 7 7- -Y ? • '°' / 9 ·1 

r~$c,i .. A. Zam be 1 1 i i;,;:~...,"t:"Ma c r omo I e cu I es, 
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6. 9 2 5 (I 9 7 3) e;:~~~tt"t"\i\.Q:/ii!, "ttJ:bt> 1 :• C-NMR~~JfH ... 

-r•~~n¢~Att~~:tocv/~T•$©~/~~r•~~©7~~~7r 

"/ 7:1!1!11! ... jlf!§"tttlf:fo t: v :..-.:r J <-111filil< 5 M:ili'f L-r:) ~ia~Lt::i!ill 

<D$Jl:.'t~~l>:to t: v/:t-J v-¥fll<D;}$~c1.>l>o t:.t: L, NMRIJl~t:::-7 

5 Q)1fJJU:Da L "t",i, -'E-C1.>Ut~J~ttt.:M a c r om o I e c u I e s. 8, 6 8 

7 ( 1 9 7 5) '\:.~-::)1,'"°Cfi? bOYt:'i!J.Oo 

£t:,.:c..fv/-:fot:v/5/~A:::r;f.1Jv-$9C1.>~~0)/o,7:::r~~ 

v-,:t-t-t l>:l::IUt$X lei: ... f.!iil.tt-fo t: v :;_,*.:r-~ •J v-SIHtc :t:f*C1.>/o ·:1 

7 :J ;f. 1J v-©3Jt C1.>*6AM~:ll~i1Jli::-t o.: c t:J: tJ tX~i1' &;iflJ~>J<at>.O 
10 .:: ctJ<~~ oo 

X= 1 - (AH f) T / (AH f) p 

(AH f) T : ~{:$<D7o -Y 7 ::i ~ •J -:r-CT.>Ul\:11: ( c a 1 / g) 

<fl H f) p : .aatt:to t: v /~.:e-~ •J v-$~C1.>ltMA:a Cc a 1 / g) 

i.:r v :..--:tot'.' v :..-? :..-:Y' k::i~ IJ <-S?t©.:c..-T v :..-~•,ct. ... ~~llfi.1& 
15 A.""-7 )'-Ji.1!,:J: t)~f*OY:fo "/ !/ ::J,f. IJ 7-q:t©.:C..r v /~·~·•%-c-=ifi1J)£ 

Li*~:b' i;ttJt:"?:>Jt~-!>.:: ctJ<-c-=@-!>o 

(C2') EP= (C2') T /X 

( C 2' ) T : :t:f*©:1o..., 7 :::r ;f. •J v-©:r..7- v :.tftlt CWA:%) 

cc 2 · ) EJ> : .x.7-v /-:tot: v :..-? / ~ k :::r ~ •J <-ftB?t©.:c..7-v /*ll 

20 <••%) 
~~~ ... xrv/-:tPt:v/~/~.t..:::r~Y<-m~<DI35~~~~1J/ 

m~cJ:r~OJfil!l~ll [ 11] EPi;t, Mlt~*.:e-~ IJ v-tHtc~f*<D:fo •y 7 ::J ~ 

1J v-0).§k O)fiNit6.IJf~i'J~T ¢.:: c &~cl:".> ~it1J,i;itJJ~>Jt~¢ ~ ~/J'("'t:~ 
Qo 

25 ( 7] ) F. p = ( 1J ) T / X - ( l / X - 1 ) [ 7J ] P 

[ 11] p : M.W.tt7 o t: v ~*.:e-~ IJ ~-llfHt©tilfif.SJ.r Cd I / g) 

[ 71] T : ~f*CD:to ·y 7 :::r ~ •J "?-O)filfiWiJt ( d 1 / g) 

ifff1ii¥~<45=1:~;;JC:~tLl>Jfi:ifH;:JIH \ i?tL.QJl€J, ~Att;F 1J :tot: v /'-;tjfi 
iim~•~~n~m1~~J:..-r~~¢~Btt:to~v/*.:r~~~-$~c 
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. 
~2Im~ma~nk•2~!f>/~~~o.:r.r&~-7"o~v/?/~J...:J~ 

•J "?-$~:b, i; tJ: of.S.W.ttx. -r v ;_.,-~ o i:: v ;_., :J ~ rJ ""?- c i ) ~mi' o ;: c 

tJ<ff ~ Lt, 'o 
at::i ~ •J "?-'iA? 1J -11€l~~J::.a~ms:~a;~c~J::..., "t"!WiiiJ<QJfm~ci).Qo 

5 iwtl:iii" '1t11r•1~£7~<¥>1t~ tL·~»=n:iasi:.m "' .;noflti ... • 2 ~ !T :1- :,.. ~•-t-~ < 
T 7->;: C :b<&,~~it> ".> ~;f@I-@il!i;: J::.-, "t"ff:iill:llit~ tl.l>o 

~~m•~11H:J::. oifJitt••tt~ •J 7"o t: v /ii ... iJ!J.~.c.r ... *IDlBB 6 1 - 2 a 
7 9 I 7-i5-~tH:flJ;J\OJ1i~~•ii"To:. c!::.O<Cif1'l!if.>oo 
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w ~ 7 :.-- n ·1 7' tJ /' ~1f1J, :r 9 :.-- 'fJ "' 7' •J :.-- ?"~J.. io&ftliJl1jlft, i!iWlillli1t.:i:. A 

25 7 Jv, if!i&lliJJnM7 ~ r' ili&BliNilt*liit.> Q \,' 'if&OJJi'.iiit8ttM-c=~iii~~!! 

Lt: bO)~ilfflT o ~ c-/J'-7!~ oo 
~ ~ c-? 11'?0J5fl!:Jttt:r~c ii:il1c.,tt•~U~:$IJ~••~m\,,-r7J<., 7111 

:i - 1v~O)~Ucfl 1:.:DM ~ it"t"ill:iE L. t.:ii""f~O)Wf~;J-:ftidb5l7J' i?>!t~ t: 5 o 
%m§ttT~D500)~c~•~TQo 

···~-. 
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2fi:~l!fJTflf!ffl ~ tL .Qll*ilf*~ ~ ;f. Y? /... * .:1=- ~"iJ" Jv7 ::r. - " ( F) ,-;t, lll~C 

*ft:lU;t 5 - 5 o J.l m ... JH1: L < 'i I o - a o Jl m-r:ct.> '? .. Sfl.M:J&*ltati o. 5 -

l. 0 Jlm"'C:k.>.Oo 

~-~~©A~~~~tt•cL-C ... ~Jv"7o--1'/¥~7A(JIS-K 

5 - 6 7 5 8 , 2 3 O °C... 2 . 1 6 k g r.t•) ti< 2 5 """' 3 5 g / l O m i n -C: ~ ~ , 

jlj9f!l:IJC';t 2 3 °C©EUH:Rltltt•t1< 2 0 0 0 0 kg/ c m 2 J!.tl:C:t>.Q.: ct><~~C: 

t.>.Qo 

JH= ,;t, liSDllf'i 2 3 °CC:O) 7 -1' 'I " 1' li•Dll CJ "Y 7-t-.n ti< 2 5 k g • 

c m/ c mW.l:.-r:, i1'?fM~U:6< o °C.12.fFC: it> o i:. c :b<it ~ L ~ 'o 
10 l:ic (E) :toJ::.tl (F) ~7}0)*fl"M~,i~4) 1 5 s: [ (E) + (F)} :;;; 

2 5 ~iililE 'T .Q~~il<ct> oo .: ti.; (l)fi~M.~';t!\ Rl'fftttftfli&RJt~(l)it!\ttt1< 
~t.J .. ~ t:l:lfii£-it;t.Q c-t©Qtt, Rtff~i§&OJ91-U.i1<A < t.C.Q©-C-if~ L < tJ. 

*~f!.IJ©§tr.Jc'T.SMiiJllttWDliMP.t~,i ... ~JH"j"g~JVt?}©ftift~l:.icOJtl 

15 ':.*~{t L .. :&D.t'.St©li!-&llJ~ c'ltlE&UIU~IU~ L -c~n~-cf9..Q.: ci><-r: ~ .Oo 

*~IYJ(l)Mnlt.Hi, -tlb~l:lHI .. .=_flb~tl:UI .. 1'<//{•J- ~ .:f--tt-.. !'.c-Jtt 

t.r. c(l)im•ll~Jfi ~ '°t"IUiT o.: ciO<""t:~ oo ~.r;l7}©imti-'i~D1;l:f=tt-' ~ -c b 
.l <, * t:.~~J L "LfitJ. '?Lt>J:"'o ~llJ1i1.JD0)1i~c L-C .. *fi&tt~ 1J :to c 
v / c.? Jv7 ~IU• Lt:.Ut .. .:C.r I/ ::...--77" ::;- 1 :Jtll€;.f*:f ~ .. .:r.7- v /-:1 

20 o t:' v ::...-;ttll:~f*:1.L.$J:.r/1::.=..1v7f3~~t-€i@Jft~:f L. (f!.l""F~t>-tt-c:t i.. c 
111~-t 7.>o ) ~ifi1Ja1"-?>1.ftt~ ... 7~*6.iM~bJ~ lJ :tot:' v ::.--1:? Jv~ ~iCUa11tc~ 

71l*'f! L -c~ A. .?-r~" 7-c L ... "E"tt~8U:ilsltiliAl!t:~ rJ :to I:" I.I ::...--t;>::f A~"Cl:fit.fR 

Lt-'i)<i;UTg:1J~n<~Qo ~ .;,;::~ifJflj:IJl©• 2 O)jjift. L-c, ~Btt~ tJ 

:to I::" I// c =I /...'£-IUI L t.:fl.. ? Jv ~ ~~1Jll Li1U!!l'To"1it:f~ ... T~*BnM:,f. 
25 1J :tot:' v ::...-c;:-::1 A~ifli•~c;:ilik L -r~ A? -r~ ·17-c L .. "E"ttc;:f6Att~ rJ 

:1 o I::" v ::.-r.. ? Jv ~ 'i:llc1JD La!ikT .Q "Ji$.1J<~ .Q o ~3JJ1'SiJD©Wf 3 ©/jiJ;; c l., -C, 

"T~ffiAtt~ •J :to I::" v ::.--c? Jv7 .. fafftt~ 1J :to I::" v ~ t. ::f J...-i-"ttt-ttL?m 

• L -Ct::>~ .. Aflt:-ttt .;~tat>tt-CllliilT g::1;"~-cia;, oo iH•l~dZ~l!tc&:AJJt&i 

1 7 0 -- 2 5 0 °C~tf.> t) .. DtlL,,i I ,..,, 2 0 ~~5.> oo 
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~ i;c:., .::. tti?©IUM!MG:.to\t \""( .::.nt;©iE*JVt5tV..H1·G;:, lt{t'1f .Ll:~J, ~9} 

rntJtllflk tlt~J, 8*4, ••FhilJ, filWgljJ.l:~J.. IUl~k r:p~~J, Ja~~k liJ 

ll~k :ifi~~J, ~i&61.i.Il:.~J ... ~-~J~Q)ti1JJ;$J~neftt" o.::. ct1<-c:=$ oo 

Ml .. *~l!JJO)M\iiJl!f!ElfBlilllil~Hi, -&<D•ffl ~ tr:t'~ 'offtfif«Jf~ti~';::J: 

5 ~MwnX:mi*,:-t.Q~ c;O<~~Oo *';::, r1"- t- IJ k"'°C:7-, 4 /.A t-Jv;l 

/9 Jv"~*JIAf<JJEllb$fflt-l'lfiliX:Jf1f*c L, "t"Jfll,:U ~tL-!>o 

J@IJJ-t-~1i&!T o t:.~<Dil:.lil©ml! 

.IZt "FUJII 1;:: J: fJ ::$:J!IJIJ ~ltHJJ"t o -/J<, .::. tL.; Ci.qt.tJ o ~j~"{.= 6.> t) , *§@BJ} Gi 

~li'~:iiJ& Lt.L~ \!JN IJ ~tt,i;~iHJIJl;::llJt@~tLo b<D~'itJ~ \o 

10 ?X&;::~:bf!il'H:~cj o@Jlti!©illlE:~~Ql"f G;::~T o 

( 1 ) ;( Jv r 7 O -1' ':/ 7 -y ' .A 

J I S - K- 6 7 5 8 &:llli!~ttt.:1.i~l:.J: -!>o i'J~lll1f&ct 2 3 0 °C~#.>t)fli 

m:ict.::. c b IJ OJfJ:\, 'NI tJ 2. 1 6 k g "t:itl~T oo 

( 2) dlJl!iitl* 

15 J I s -K- 7 2 0 3 l:.llli!~tt.t:.1.f1:1H:.J;. Oo MlfU~lm,:.J:. t)~~nftiit 

11lJ:t.a-Jft1.,'oo itMnO)Jt:h~i 6. 4 mm1:l>l'J, .A1'C /~~ 1 o o mm, ra!I\ 

:i&lt 2. 0 mm/m i n <D•<*-c:=dlH:fWt£$toJ: tFdlH:fiJ!ll1f~~li'T Oo i'Jli!ll 

llCi~ tt>tJ<DtJ:~'IU~ 2 3 °C1:'6oo 

< s) 71' '/':I H11e1u~ 

20 J 1s-K-1 1 1 o ':.mi='.~nt=nlia:.too ttJ:l:Hvtm1:.J;.fJJi!U5~.tt.t.:iit 

lllt ~ m ~ \ Q 0 litUeltO'JJ¥~i;t 6 • 4 mm'(!~ t) ' lit~OJfli;: J ':I 7-:/JaI. ~tit.: 

J ·:17-M~O'Jli•i1l1Jt~3'ii"too iJIU~Uict.::.ct:t>~OJfJ:~\NPJ 2 3°C1!6.>oo 

-rttQH'f.O'Ji\~©tl~'ctm~iUt ©fiilUtl: 2 ~ra,~111••~ L t.:fi,:ilJ~ ~fi 

?o 

25 ( 4) fUtil,. (B. P) 

J I S - K - 6 7 5 8 ':.fJ.lt~ tt.t.::1Ji!(::J: oo t-ttliliJtjfjr;:.t tJ Ji£$~ tLt.: 2 

5 x 1 5 O x 2 mmO),Sflfttl,i?PJTlE:O'J 6. 3 x 3 8 x 2 mm©P:MJ1~fm:!>tt 

~, ijj~O)n~"t:~li~tl"?o 

(5) 1.m~Wc:~l.I~ (HOT) 
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J I S -K- 7 2 0 7 c;:Jl!lE~ tit.:1.f~';:J:. oo 7 7 4 r~-.A J.. v .A';t l 8. 

6 kg/cm 2 ""t:ill•J~T oo 

( 6). k-.::.-~Jl 

J I s - K - 6 3 0 0 1.:m}E ~ ttt:1it11H.:J:. I) ill~ L f.:o illlElll.l Ci I 0 0 °C 

5 \:~Qo 

(7).:r.7-v/~A, ~ot'"v/*•,~7/-I~• 

7"1/;( y- r~fF• LllJ~Lf:$~11i:l&A~7 rJvl.:JJUto.:r.~ LI/~·* t: 

Ci:t o c v :/$11:1:-::>lt '-C&i;l 7- Jll1' ( - CH 3 ) .SJ:: 'Cf) 7-v :'.'/~ .· 
c-cH2 -) a.>HIJlJD?O)IJl:)'tlff~m"'-c ... ~r:Y-1 a:11:1:-::>t'-c'ct.:r.7-Jv 

10 ~O)tft:'f!IJt.JillO)l!iJ'tff!~mt.i '\:", ~AllHH.:J:. t.J>Jtt>f:o 

C 8 ) til!IU~Jl 

.;"'o-7!W~J.fflt~fflt'-ra1Jfo. 1.. o. 2.SJ:.'CfO. 5 g/d 10)3-~ 

&;:--:>\,r-C:JIJGfOJ.l'i-lJllJ)ELt.:o ~ltltoJJH;t.. rj9j?}-7-13ta:, j!j?}-T~U(~ 1 1 J 

( 1 9 8 2 ~:1t:J!tfili~it~ttf1J) • 4 9 I J{J:lattOJitJJ/J~TfJ:b~, :il:rG 

15 tfiJJf-t:•Jff c;:~ L :1 o "j t- L ... al.ff-t:--tto 1.:~tifi"t o~~~c:.J::-:> -c>Jt~t.:o 

*6Att7" r; 7"o i: v /C:-=>" ,-c,i .. mttc L-cr t- 7 •J /-t-ltitc L -rmt' ... 

A~I35°C"'E~•Lfto.:c.~v/-7r/-I~•~~~A~J:.a.:r.7-Ll/-

7"c c LI ::.t3tll€lf*::f L&:-:>\,'-C'i ... Alllt l/'"C::f-y v /~ffl\,', H 7 0 °C-C: 

lifii Lf':o 

20 < 9 ) ~T-:11:~~ 

7 Jll.t<- ~ .:c.- ya :,_, 7 o '? 1' ~? 7"' - (GP C) 1.:J:. t)}l.I~ L .. Ql"Fl.:ff\ 

"j"~#-~fj-:> f:.o 

(a) MAtt~ •J :tot'" v / 
GPC:Waterstt• 150C~ 

25 "h ? k.. : lll:J'1111Ittll S h o d e x 8 0 MA 2 * 
~ /:f JJ.,A : 3 0 0 Jl. } (~I} '?-•I.ft 0. 2 Wt.%) 

iJlf • : l m l /m i n 

A d[: 13 5°C 

fr. ti: o- ~7 OJv~:/-lf/ 
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•~-*±•0)111'~ 1J 7..7- 1.1 :/-"£-.ffl~\-cmtllf*Mc*-=f:il:Q)ti:U~fFJ;tLt:o 

#tU~Jft\, \-Cf*it-Q)~ 1J 7-.7- v :,;rfA•O)aAijl~;t.r:lt., t!cSJ!~~=f:lt-t:~tJ 

*r•~m©R~cLTQ•=••~~~rA/ti~~~r•~~~t:.o 

(b)17-v:/-"1r/-l~~~~~k, 1~1.1:/-:fo~l.l/~-~~~k 

5 GPC:Waterstt• 150C~ 

n7k:~~Sitt• Shodex 80 MA I* 
"1t /:f JvA : 3 o o µ 1 (~ •J -:r~a.rr o. 2 w t %) 

~-: 1 m I/min 

u: l 4 5°C 

10 •• : 0 - ~ 7 pJ\l~/i!/ 

JI;!'/ -tt~OJW$~ •J A =f LI / .a-Jfi ~ '"'Ci8tl:l{Afi:it c ?tT-Ao.>fta•.a-ffli.!t L f:o 

•••t-m "'-ctt~<D ~ •J A =r 1.1 /•1J<Dmt!!l!!;J:9:r•, l!clll~~r•~*tJ 

~T-~$©R~cL-cQ•=IUl:~~~TA/~~~~rA~*~t:.o 

(I 0) 'ff7 :7..ti8S. (Tg ) &tFTg ~7 r 
15 llf*f6•tt1JJ'1::t1tm,;:ct ~ii.Ill;: t.,, J2rFG~~-t•flt-"?:rr-:> ft.o 

~~~~tt~~--=~~~-•-T-Iatt•.A~?~o~-?-SD5600 

lil11.tlc : 5 H z 

l!Jli::iUt: : - I 5 0 °C- 8 0 °C 
'ff? A.ti#.~: -~~tt•Q)lllf*ftHta~~'bfibt't.ol!.lJ01. t'.'-? .t t.>>J<:~t:o 

20 Tg Y7 t- : 13 C -NMRG<:..t t)itlJ~tLo 71"J? 7 7- ':' 7""/? 'Y t::St• 

"/J< o. 9 8 &rJ 1 3 5 °Cr I' 7 IJ /qrt:iftrJ~ L t:.tiNlt6J.tiJ< 1 . 5 5 d I / g ~ 

k.>-?>~Atl:-1'c t: v /;ft.:C~ •J "?-,:X;t L, ~-:1J,,..1 O •A%ii1Jo:fl, 1J,M#.\ 

P - 111': ct. ~ 1 8 O °C-citllkU"1 LI / f' L, -:I LI / l"Wi.fl<D*S litt'".1 o c v / 
*.:c~ IJ 7-IB:•a-t ldf '5 A~3S. ( Tg ) O)~ ca Tg ) ~~~f.:o 

25 ( 1 1 } i31k~Jt 

.:f-1' t" 7 •J - 7 D - r A ? - c;: ~ ., IJ~ t..,, JU r ': ~j'"*{il: R ~IT.., f.:o 

:;\=- ~ !::' 5 tJ - 7 D -7-A? - : Jkf$*fftllft=PJT§:;\=- ~ t'.' t1 ~ 7 7 1 B 

lft•J~il.Jt: : 2 3 0 °C 

J!lttfrimlfi : 1 0 S e C - I 
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:;t- •J 7"' AOJ~~ <L) cm:~ (D) ©.It* <L/D) : 2 o 
J::ie. < 2 > , <a) , ( 4) ~ct 0: C 5 > OJfJJttiffilliffliitlU1,;t, !flfi;:::. c b 

tJ ©t~\, \m '::> ~©atmJ&:~sl?¥1:-r"t:fFU Lt:o U@J'i-... 11.i:tiB"'& 1 2 o °C-c: 

2 1r1trai.Z:Atl, Jkz1t•• 1 s i 5 o E - vmt-tlfifilm•~m ~ \roc:mu 2 2 o 

5 °C, ~m!~Mil.ll 5 o °C, Mtl:l~ra, l 5 s e c, ?t-~mtrs, 3 o s e c -r:t-tth.6.lID 

~fi"".>f:o 

JZtl'0)*1lnJt~,;t~';: ~ct> fJ (J)tJ. ~ 'iW fJ ~O)J:? tJ~¥f.C-ft L-f.:o 3ffl<:~O) 

ifil'.E•~tt•L ... -"/Y i1v ~ 4=-~-s.ta~ /:17-~:l!:J-,:.Y..1um~Ltdi ... 

=tdlRililPWlt (B*IU,•mttltT Ex 4 4 s s 3 0 BW- 2 VB:D c:-c~w 

IO •s Ok g/h r, A~ 1J :1.-@~3 5 0 rpm, ~/ 1''!l511'~1T-=>f:o A 

~ 1; .:r. _,1.=::~~ 1' 7°0)0-~ - c.::.-.;::"' ~,-.;::"'A.~ ~m•'f- / 2 -Tm ... 
~q1" J 7 ..f - rD, jf{ 2 7"' - rD©~OJ'/-/,;:ifi!fl L-ClllitLf=o 

~M!ifll 1 - 5 ' .J:t~flJ 1 - 4 

jt I ':~"t~'-HtM-t:~ 2 c:~1"1E-€1-1:-c&t*L .. PJi"l£©~9f""5it•1t~Mtli 

15 mt~ L f:o fJJttH*Sm:~~ 3 c;::~-t o 

*JftBJJ©~1Jffifllliltt?Mi:.Jt"'(litJtt, 7 -1 '/ ·y "ti•U .. WMtUt.r. ct7.>¥JJ 

ttt::St.,-c.1<7 /.A.t < •n-ct.\¢0 

~-~O)~H~Lrv/-7"ocv/~P~~~~~~-(BC-l. BC-

2) ,i, ""Fl2.0J1.fi!t:-c§ift Li:o 

20 (l§lt*ti.l\t@t~O)-Ji) 

*M.lll l - a 1 9 5 o B ~<D~IHJIJ 1 OJ:1i1!1:$ t "'ClX0)1.il!"l:-€r~ L f:o 

( l ) ~f*~¥JJO)-aJVt 

ttt-f!ll, Miro- r-t-fl~t: 2 o o •J ·y rJv©&.'t~ft~N 2 ~llHtLt:lt .. 

";t-~ /a o 'J ·1 t-Jv, r r 7 7 r-~ :,7 ~ / 2. 2 a •J ~ r 111 < 2. 2 3 kg, 

25 6 . 5 5 -c- )V) .. 7 ~ Jllit:; -1 '} -f 7- JV 0 . 7 5 IJ "J t- '"' ( 0 • 7 8 k g ' 2 . 

s .:e- 111) to~ a-r t- 7 1 t- :\=- y :.t 7 / 2 2 . i 1J ·:1 t- 11;, < 2 o . 6 k g.. 9 s . 
9 .:e- J\.i) ~ti.A. L... ~-•lfl c L f:o ~ l:, ilflf 2 • l ~ Jv / •J "/ t- Jv(l)-f 7- Jv 

~ ?* * :.t? A 7 o •J r 0) ~ 7=r1111-r 1vWJ1i s 1 lJ ·y t- it1't:-.&rc;~•~ O)lJ.J.l 

~ 5°C1:.~-; t.ct,}< ·~h 5 ~ra,~'c:t-ci* q i:::MfF L f.:o #ff'~ 7~.. ~m, ~a .; i::: 
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1 ~ra~tl!$ L t:fl~ifl--c::ll•;tPI L... 1§1-f*~?t-"f: r Jv .:t. / 7 o •J "" ~ Jv~ 3 191~ 

flt-'f:& ~iii L t:tt ... .A 7 •J -•Ji:~ o. 2 k g / •J .. , r 1v,:.tJ: Q J: "'.> c: r Jv.:t. ::,­

~ :IJD;l t:. 0 

111*!E.mt4*J.A 7 IJ -0)--~-tt /"::f 1) '/ ~ L ... M~fi-i;fi.., t: c ~.?Im-I*~ 
s ~fJJi:?':.'a 7-? :;mt:f~< i. 7 :m::R% ... 7!IJvfi.:x:.Ar111;0< o. 1 :ifi::I:% ... .:i:. r 

-=t-:...-~;0<3 2. 7ii:lt% ... 7r+Y~i1<3. 5:1:A%~~~tL"t"~'f:.o 

( 2 ) .:L .A 7-Jv~Jlljf*O)ti-.Ql 

2 o o •J ·y t-- 1vO)li~%ltt-t: N 2 --c:•• L t:.fl ... J:ta < 1 > --c:~i;ttt:lil"*!E 
mt!fb1~3~".A?•J-,:7~111it::':)-1'J'1'7-1v1 a. 2 6kg (4 1. s.:r1v> ~ 

10 1.Ja;t, 9 5 °C"'t: 3 0 *li.'t~ff., f:o liJta .. ilit?tB L .. l!-1*$7t"f: f-. Jv.:L / 

7 0 tJ 'Y t- JI/'?: 2 lru~i¥t~fi., f:o 

C 3 ) l§ff*Mil.fil~©timt C~tUt~UI) 

J:ic < 2 ) "'t:O)~lt-. 7.fi.. Ei~3B': 1' 1v.x. ::,- .. 7 ~ 1vD ::':) ..f ~ ?' .:r 1v o . 

a 1 kg ca. i a.:e-111) .. :t=r111.:r..-rJvl. l 6kg cs. 9.:r1v) .. to.t 

15 tF29:1ii{t7-~/a o •J ·y t- '" < 2 1 4 .:e-111) ~m~.. 1 o s °Ct: a iM;tm.li)t~rr 
., f:.o &JD~ 7-f!t... liiJll.Jff""t:ilit~M Lt:.•.. !Mi*li~.7£-IRUl.Jf£""t: r Jv.:t. / 9 O 
1J "/ t- 111-r: 2@h~lt~ff., t.:o ?><~ 'C: ... ilill4*atHt&: f-. 111.x.. :,;, "1'7-1v:r..-r Jv 

1. 1 6 kg cs. 9.:r1v) ... :to.tr11!911i{t7-? / 15IJ'Y"'"'<131.:e-11.1) 

~m;t ... 105°C"'t:l~M&~~rr.,f:o&~•7• ... ~&~~~~?tMLt:.~ .. 

20 1!1-f*IS?t~liiJUt: "'111.:r.. / 9 o •J "/ t- 1v""C: 3 l§lii'cit~fi., t:.©'5 .. "-:f-~ ~ 7 

o •J ·y t- Jv--C: 3 @~it L... ~ .; 1;:&fti\ L -rlll*Mtltmt;t I 1 • 4 k g ~itt:o 

CBC- 1 O)IUl) 

l:liJ~ll 5 . 5 ma O)jl;~tl& rJ Y "'° Jr ·y 1" t-.t ~ (}) s U s •&:JtK~ ":I c l:° v :,­
~+~ii• I., f:O) !>.. n - "-7" :$1 / 2 • 5 m 3 

, r IJ .:C.. 7-Jl/T Jv ~ .::. 17 A 1 0 .:C 

25 Jv&,(Fy 7 o"+~Jv.:c.f-Jvy) r4=-:...- Y5 / 1. 5-C-Jv~~la-L .. ~ .;,;:P'J& 

.:f 2 0 - 4 O °C, EE:t.J~7'o c v /1: O. 5 k g /cm 2 G ';:RD; L. .. J:.j[!(})i! 

i*M!tljjjt;J- o . 1 2 k g -t.-mM-t ."!> o ~" \"(-'... :; -tr Jr ·1 t- ':.ill7f<~:ii7J<. L~&Jt 

St7->l*Jll.~ 7 5 °C':.Jr.11. Lf:O)t,-;tc t:: v /Bl.tJ7J<•-c:&Jt>EE:1J:ia:.- 8 kg/ 

cm 2 G &:~IE L:!l~.:frJn~ L fto &Jtil.J1f 7 5 °C-r!.&JbIE::t.J 8 k g /cm 2 G 
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'£-~""::>J::? &:.-:let'.' v /~:iM'el'.f..H:tt~ L ... ~ll$0J11<*1.llfl~ 4. O % ,;:{¥""::> 

J:-; ';:fltftit,tJ:i1<i?~Att~ rJ-fc t::v ::,.-ifS* CW.rPi6t~l&-to) ©:I:~~ 

U Lf:o 7°P t:' v :;..-.mM.aOJft)JA~<I 0 8 0 kg ':it l,f.:~~C:1'c t:° v / 

&r17k•o.>ttM~W.tl: L ... lif.\flPiQ)*J.i.Lb-=E J ~-~Jlfl:tf A t.,-c~~ ... &JDS 

5 11iEE:t.J~ o. 5 k g /cm 2 G *-C:llf:ff-t o c;Jt&: ... J.iJtS~ilJ.I:~ 6 o °Ci:flaJ 

~Lf:o 

PM©~V~-~~100g~/7"~/~L**Lt:~~ ... ~m~~Cnlr 

'iO. 9 4 d t/g""t:i:>l'J ... GPCC;:J:t)J:)t~t:~T-it©.ftMw /Mn 'i4. 1 ... 

2 o °C4=-~ I.I ::,.-iif~~~i o. 8 516::11:%7:~ --::i f.:o 

1 o ~I ~*If~ '-c... P $© ff:tEr ': 7" t:1 t:: v ::,..-1i V .:i:. 7- v ;..- ': J:: t:> li:JtEEt.1 ~ 3 k g 

/ c m2 GJ;:Jf-fE L.:r.7-v /-:fa I:: v ~;ftll~¥ (Qf"FE P8Bc1§11l"to) OJ 

-~~Mi&L ... &JtfjJ:Q:6 O"C'"'C'&Jt1E1.J~3 k g/cm 2 G&:f*""::>J:.?1:-:/0 

t::v;..-/.:i:.rv/= 3/ t <ll:ltJt.) ©ll!~fl:A~ilr&l'.f.J&;:{Jttt;L ... ~llS©Jk 

•llll'.i1< O. O 1 %J;:~f:.tt.?> J: ·:H:•• LtJ::/.I< i? E P8B©•ti~IH/t l.,t:.o 

15 7"c t:v ::,.-/.:r.7- v /ll!-€0'!.A©iJtitltft)t:Atl< 1 a 8 k g':il Lt:.~~~.:e- J 

~-OJ{!tM~Wll:: L ... &Jt5~0J~ 1J ~-.A 7 1J -OJ~:M:'£-~m•"'•~ ":Ir Jv 
71t.-:::r-1i.,.~~fcS~llP~·fi-:> t.:Ut ... ~;F 1J-:r-A. 7 rJ -~~'C.'?tM-to ;::e:c:J: 

~ m~~ 1J -:r-~@.IJDt L... r?"" -v-1;:-rfltt 1.., -rfit*tta'fS.1<9 ~ -9 6 o 
k g-t-f,t.:o ~t?ttt.:~ •J '"<'-~f*OJ~l!IHoll ( 11) T 'i 1. 5 2 d 1 / g~t., 

20 t:> ... .x..7- Lt :.--*Ag-;t 4. 211•%~«>.., f:o X ... P~ c E P aBOJ•-€1.ttJa .. *EA 

lllJM:llO)iJJ11!*6mJ:tJftJJLm:att~8 3. 7 /I 6. 3~5.>.,f::o Lt:i1<--::i 

-CE PflJl;:to':t l> ~ 1J ~-cpOJ.:t:.7- LI :Y~:liUa 2 6 m::1t%~~ fJ ... E Pll©til!H 

. *6Lt ( 11) EP 'i 4 . 5 d } / g C: ~ '? f.:o 

t!J i?nt:.:x:. f- I.I ::.t- 7" c t: v ::.t :1 c "Y ~ :Jt:I:~~ l O 0 •:1tfH;:, :ti:lE~J c L 

2s "t"A7-7 'J :.--n11;1,.ryry Ao. 1 s ma• .. 2. e - :;- t -77-Jt.-- 4 - t: r 
o.:f.~ ~111.:r-:t <•~~A.~ ?4-if-BHT .. i±til{t~I~ (~)ID O. I£ 

fl:¥, 'T t- 7.:f-7. (;CT LI/- 3 ( 3' , 5' - t -77-J'Y- 4 -1:: ro.:t-Y7 

.:r. =.Jll) :1 tJ t:°~ ;t..- t-) :) ? / (iftidlif,-1 Jv;tf J •y 1l A I 0 I 0 ... r.1{. jf -1 

~-*±IU o. o 5 •t8B~~1.JD L '"t' .. ill~=tmft•lt-t-ffl~''L.r-::. v ·y r{I:: Lt.: 



W097/38050 PCT/JP97/01183 
2 0 

O)"f7Mtfimtj5G;:J:'.. -, -cit•~ ~fl:mt L. -C'f'Mtt~ilJ;E L. f:o 

iHilliMm~ft 3 1;:~ L. f:.o 1i14g1.£, ili¥il/t, Bt.rJ?;ll#Jtti,)<Jilff""t:t>.., t:.o 

( B C - 2 O)flift) 

PS0)(11Jr:{-m~©ScTot:~~©•~~~B~~mfi©**•~~ 

5 3 O % c L., E P$0) ( 11) 1!1':f.>J:'..rJE P$0).:r:7' v /-3:8-t.-PJT~O)ticT o t:. 

~1;:;cO)m:~at;§tlfl3M0)7J<*illi:-t.- o. 2 5 %, 7"o 1::° v // .:r:-r v /O)i!~tf 
A.O)!t:llft.-t.- I / 3 • 5 c L t.:Jt..(~'i, B C - 1 c 15Jtti:~111! L f:o 



• 1 

p • E p m 

-tJ- !,11-;t' '"' Q • (,, )P 
(d I /g) 

1-1'Jnh11 
1<;,hFff 

( 71 )u 
(d 1 /g) 

••1 
(%) 

~-2 
06) 

~ 
1) BC-1 4. 1 o. 9 4 0. 9 8 2 4. 5 1 6. 3 2 6 
;/' 
p BC-2 4. 2 I. 0 1 0. 9 7 2 4. 0 1 7. 8 4 7 
\! 
v PP-1 4. 0 o. 9 7 0. 9 8 0 -- -- --
:..-

MLJC• (,,) 
(d 1 /g) 

::J -'E' ./ '?-$· 
(wt ~} 

-tJ- ::.- ;I''" Q • 100 

':! EBR 2. 0 1 4 1. 6 1 7 

EPR 2. 1 3 6 1. 7 2 2 

MI :t..:rv;_,'$~ ttt:; ~-10-f:xt- T g ~7 t-
-tJ- :,, ;I''" (g/10*) (wt % 1:16 ll(po ise) ("C) 

SEBS-1 8 1 3 8. 8Xl0' 2. 2 
A 

SEBS-2 -- 2 9 -1. 6Xl0" 1. 8 

HSBR 8 I 0 2. ax10• 6. 3 
. 

BC .:r.'1-v~-;/'D~V~~~u~- P•: BC©;/'~~v:..-*~~U'?-~~ 

pp 

EPR 
EBR 
SEBS: 
HSBR: 

-;t'a~v::.-*~~U?- EPB: ~C©.:r.'1-v::.--;l'a~v~,~~A~~~~-$9 

.%. .,. v :,_, - ;/' D ~ v :..-#t:• hf*. ::r .lo. •• 1 : B c l~t::s&:t i> E p IS©fJ'A 

.%. '1- v :,_, - ?" 7 :,;- - l #t; :a hf*. ::f .lo. 1"• 2 : E P 5i:: .ta l:t i> .:r. or v :.-ft• 
~:rv~-~:rv:..-/:t~:..--1-:t..TV~;/'D,,~~vT­

*~ATV~-?"~y.:r.:..-,~~.l..::J~~'?-

~ 

..... 

~ 
"'° i 
~ 

a 
=a 
~ 
"""' ... e: 



~:&fiiJIJ - 1 
11:&fifll- 2 

••JtJ- 3 ••ftJ- 4 
J:tttiJIJ - l 

.f:tttiJIJ - 2 

ltttiJIJ- 3 

J;t~iJIJ- 4 

.f:tttiJIJ- 5 

TALC 

WHISKER 

~ 2 

• d: 
BC-1 BC-2 PP-1 EBR EPR SEBS-1 
4 9 -- 1 8 4 - 1 0 

4 9 -- 1 8 - 4 1 0 

4 9 -- I 8 - - 1 4 

4 9 -- 1 8 2 - I 2 

-- 4 7 2 0 4 - I 0 

4 9 -- I 8 - 4 --
4 9 -- 1 8 - 4 --
4 9 -- I 8 1 0 - 4 

4 9 -- 1 8 - 1 0 4 

~iv~ 

: ••=I*":('?'-* y" A*-:t-Y~ Jll7 ~ - ~ 

( wt % ) 

SEBS-2 HSBR 
-- --
-- --
-- --
-- --
-- --
1 0 -·--
-- I 0 

-- --
-- --

TALC 
1 9 

1 9 

1 9 

1 4 

1 9 

1 9 

1 9 

1 9 

l 9 

WHISKER 
--
--
--

5 

--
--
--
--
--

r.:i 

E'oOI 

~ 

i 

g 
~ 
~ --el 



MI db&:ffttt!$ 

• «L g/10 5} kg/cm2 

1{•'1- 1 3 0 2 3 2 0 0 

~•111-2 3 2 2 2 8 0 0 

~jiflJ- 3 3 3 2 l 9 0 0 

~MlflJ- 4 3 1 2 2 7 0 0 

.tt•fll-1 2 9 2 2 2 0 0 

.ltf.ltflJ- 2 2 5 2 2 5 0 0 

!UJtJIJ- 3 2 9 1 6 7 0 0 

Jtf.ltflj- 4 2 6 2 2 3 0 0 

Jttkfl- 5 2 7 2 2 0 0 0 

ii 8 

IZOD ••ntr 
2 3 °C -3 O°C 

kg.cm/cm 

3 0 3 6 

2 7 3. 4 

3 5 3. 8 

3 4 3. 7 

1 9 3. 6 

1 7 3. 5 

2 4 2. 1 

1 9 3. 4 

1 7 2. 9 

HDT 

°C 

7 7 

7 6 

7 5 

7 8 

7 6 

7 7 

6 6 

7 6 

7 5 

B. P. 

°C 

-1 

-2 

-7 

-5 

-- 6 

-4 

-4 

-l· 2 

+7 

I') 

w 

~ 
~ 

I 

"" a 
~ 
~ ... 
e; 

I 



W097/38050 PCT/JP97/01183 
2 4 

~~J: O)~lj,Efl OJ ft~ 

*~BJH;:J::t)ti~~tto'-'i6JMttftilli*1lnJt!lt,i, ~ihtt .. I'm~ .. ijfli).lft .. l•t 
t:Hrot~:baitt,~iltl. .. 'i:t:filtfilifoO)~d .. iJ!l.:~J! .. 7 o-":?- ~ .. 1' .r.Jv 1"71 

:;..t$SJ::.~Oiiffi~~';:<ftL"C~'oo ~ O)~iiJ'llttltliMl.rot@Jii:ii1it0)1JaI~ ... t: t. 

s .~Jtt-tlfllilff~, '.flfftfi,r;Jtm, 7" v AJ1JcJf3i~':.J:: -->-CW~';:»Jtm.f*, 7.., 11/k, y-
i' tJ. cc::1JDI-r:= ~ oo i:fll: bMl±imtfil1iii,a .. itil!'.CiJlfttlfBlimmt~';:.fitfftJ-t 

~:ti:'..iEtt~-t-t-t:i--t.:, c ~' ?tui1;-c::& ~ifi t.,\, 'ffltJf~7J~-ck.> ~ .. *'';:*"'*c <T.>n 
M&f*"J1l, IJijtt;: 131JJ41Pi!tf::tm~';:JflH;:ffl" \ i?tL.Qo 



W097138050 PCTIJP97/01183 
2 5 

1. (I) "Fie ( i) ~Ji ( i i) ~\i?:ilUitLt:fal.tt~ 1) 7"o I:" LI/ (A) : . 

5 7-7 llilt% .. 

5 ( i ) m 1 -f?~ ;l / f-C:;j) .Q 7"o 1::'.' [.I /-F.:C~ 1) X"-~7}0)7 '"'"~- ~ .:r.- :Y 3 

/ 7 o ";7 r 11.:;, 7"' - c GP c) e'::J:. .0:1:•~~7tr• <Mw > /ltJF.~7tr 
• (Mn) Jt-C:i)Q Q~< 3 - 5' I 

3 c - NMRC::J: t) tt•~n¢ 71' 'J 9 7 T 

':I 71'{::; ~ ·:1 i: 7t$ti< o . 9 s £Lt:.&. a i a 5 °C .:r t- 7 11 ::; s:p-c:111~ L ft.fi.m*O 

ft;O< 0 • 9 ....... 1. I d I / g "t: 6-> IJ , • 2 iz 11 J / t- -C: ct> .Q .:c. 7- v / - :t o l:'.' v 
10 ::; 7 / ~ .L.. :i ~ 1J x-$7}0) I 3 5 °C 7 t- 7 9 /ifi-C:i'l~ L t.:tilSfl!M~tJ<.4 • 5 

- 5. 5 d I/ g, .:r..:;:- I/::; /7"o I:' v /OJl!J€i-iJ< 2 5 / 7 5 - 3 5 / 6 5 l!:R 

%.ft~i:> fJ 1i "? ;l Jv r 7 o-1' ::;.;:: ·:1 7 A. (M I) iJ< 3 0 g / l 0 7tP.1J:-C:;j) .Q 

~~tt.:c.7-v/-:tol::°v/:J~9~-

C i i) ( i) ©*BAtt.:c.7- v /-7"0 I::° v / :J ~ •J ~-c GP C#il::.t .Q Q{l 

15 ~< 3 _, 5, 1 a C-NMR,;:,t f'J itllJ~ tL.Q 7 -1' 'J 9 7 7- •:1 7,.::,. /9 •y t-"'7}$1)< 0. 

9 8Q.{J:&rJ1 3 5 °Cr t- 7 1J /cf:r-C:l!J~ L t.:~Nit6J.ti1< o. 9 - I. 1 

d 1 / g-C:~l>MAtt:to t:v ::;*.:e:~ 11 ?-cOJit.a~ 

( 2) ""Faa ( B) ' ( c) &tJ ( D) ;¢'.; t.( .Q~iJ' i?:ilUftLt.:~tJ: < c b 1 8© 

::! .L..Jjj(;'.$}' : 1 4 - 1 8 :1:•%' 

20 ""FE.:c.7-v/-:17"/-l;Jl;!f!ft.f*:1.L.. (B) : 0-511::11% 

GP CiiH:J:..QQfi:iJ< 2. 7 J?.ff ... 7'7" /- 1~·iJ<1 5 - 2 O :m:1t%, 7 0 

°C ~ Y v /'*1-C:ill~ L ftti.M~Jj)~< I. 1 - 2 . l d 1 / g -c: t> f'J tJv-::> l o o °C 

-C:u.:>.£.-..=.-t/jJ.t (ML1H l 0 O°C) b<7-9 00).:i:..:fv/-/'7"/- l;lt:I.: 

tii*'=! A 

2s ""Fia.:c. -1- v :;-7" o 1::'.' v :;3tfi:-€i'-1* ::r i.. cc> : o ....... s :l::fi96 

GPCaH~~oQffn<2. 7J2J.r, 7°t1l::L1/'@;:fit><2 0-3 Om:ll%, 7 O°C 

~ ~ LI ::;cp~llJli! L t:tilfi*Oflt>< I. 8 - 2 . 2 d 1 / g C' tT.> tJ i>'"'? 1 o o °C-r_; 

C1.>.t..-.=.-*6tt (ML1t4 1 0 O°C) i1<3 5-1 0 O©.:i:.7-L1/-7°ot:L1/3t 

-~-1*:1.L.. 

I lllllll llllll 1111111111111111 
* C L M S * 



W0'7/38050 PCT/JP97/0ll83 
2 6 

1"'~2c=-1V~Ni1AHta@J3fl" ::! J... ( D) : 1 o - I 8 •:R.% 

:;t v 7 -r :.--~~•ti<* ::1 i.. :b L < 'i::ltf5t:; .:i:. :.-- ::f kc::: i= .=..111~~1i€~t.€i-41Ji1<*6 

a Lt:, i= =-11175=~1AHt.a@J3:Bi1< i - 5 o m:1t%c-c5 tJ .. i1'-:>.:t- ~ t:°? IJ -7 

P-7-:i.9-,;:J:.&)iftlj>:E~n.:, 2 3 O°C, J!Qjjf 10sec. 1
, ':to,:toitlli 

s *5Ifi1q o • .PXF~s tJ ... 1H: • 3 c - NMR ':~ fJ tt•~no 71')??7- ., ? 

~ :.-- ~ ·y r ~$i1< o . 9 B 1lrJ 1 a 5 °C'f" r 7 iJ / q:r(!i11J)E L t:tim~.tr~< i . 

5 5 d I/ gC'ciJ-!>ltSA'J$?"c t:: LI ~*-rift tJ ~-i;::t-f L t:.::..1v;1f:§~{t~•'@i' 

f!i::fA, 1 0•:1t%~Lt:-:fv/ t:~;:t>~''L, -:fv/ l"fiHlO)WflMt:fot:°v 

/*-r~ •J ~-iS1:Mll"tot1? AE##.i. CTg) O)~ CATg ... Tg Y7 t-) 

io '/J< 3 °C*ili~c5o$~'M=ltc1"'5 t*.=..1t.-1.fli=JHt~*fl":f k 

< 3) ~~'1£.flb< 4 .tt m~'"f © ~ 111 ~ < E) : 1 5 - 2 5 lta% 

(4) ••-&o. s-2 um, ~iS.Jtllt:fl'/J<5-..5 o um-C:~()Utt~~*Y 

? .b.'1"°~Y-ttJv7 .x.- t- (F) : 0-.. l O ltA:% 

~a-:f!r-t ()M\iiJ11ttWBliM.IVt~~ci5 fJ ... 

15 lt<~ l ) - 4 ) 

1) (A) + (B) + (C) + (D) + (E) + CF) = 1 0 0 

2) O. 2 0 ~ ( [ (A) x (A) ' + CB) + (C) + (D} ] / l O 0} s;; 

o. 2 5 

3) 0. 1 :a; { (A) x (A) ' / [ (A) x (A) ' + CB) + (C) + 

20 (D) ] } 

4) 1 5 ~ [ (E) + (F) ] ~ 2 5 

(~rp, (A) , (B) ... (C) ... CD) , CE) t;cttl CF) 'i§Jlit~O)!li:JI: 

%-t-$1"0 (A) ' CiM&tt~ '):to l:"v / (A) i:flOJjll 2 -I!~ J / t-OJ:l:A~ 

$~~To ) ~-~L ... 

25 iJ'"?~M\iiJllttWBlib~O))Jvf-.7P-1'/r·~~A CJ l S-K-6 7 5 

8, 2 3 O°C) 7)<2 5-..3 5g/1 Omi n~t.>t'J, 2 3°C~:tot1QdlH:Y•tt$ 

iJ< 2 o o o o k g / c m 2 QU:-r: ct> Q ~ c -t-lftrlt c To ~tifllttltB!i*llnltJo 

~ •2~~J/"T~Q1~v~-~oev/~/~k~~9v--~©l 

3 5 °C-r "? 1J /cp~l!J'1:: t.t=ti.1$H*6J!CiJ< 4. a - 5. 3 d 1 / g, .:r.-r v // 

- -----

111111111111111111111111111111 
* C L M S * 



W097/38050 PCT/JP97/01183 
2 7 

7"o t: 1.1;:....Q)ftJt;~<2 1/7 s - 3 2 / 6 a 11•%.1t-r.:=~ oMJJtlJi I l[!tlO)~ilJ 

IHtlf Rlillit@Jo 

3. .:r. 7- v / - :17 / - 1 ;lt:W:·€d* :f k ( B ) Q) :17 /- l ~11:~< l 6 - l 9 

lt:A%, Qfl«7)<2. SQ{~, tiRi*61.ltl. 2-2. 0 d I /g, L.-.::.-f6g(;6< 

5 1 O - 8 O C: 5->-?> ll>J<:J:Ji 1 JUct 2 iatlOJ!W\ iiJllttltlli*-0.JJJG@Jo 

4. ..r..7- v /-7" o t:' LI /:#l::l:~f*:f L. ( C) OY:1'c t::" v /~.:ai.J< 2 2 ..... 2 8 

•• %, Qflif.1<2. 5.1;1."f, tiltH~fll. 9-2. 1 d l/g, L.-=--~flf,,< 

5 o - 9 o '\: ~ .Q i*>Jtll I JtGi 2 i2COJf.i.iiJl!ttltftlili~"o 

s. c-.::.1117.r~~{t.~~3fl";J i... (D) OJ t::.::.1t.?f§1iHt.~4bJ~•iJ< s- 4 o 
10 •:11:%-C:k.> ~ift>JtlJt 1 ~Ji 2 ia*lO)l\CJMttlflli*IDiJt@Jo 

6. M>Jtli I ' 2 ' 3 ' 4 )"{Jct 5 O)#.\ilfl1:tt•n1Ja10C~-{-tf lfilil~1JBH: J:: lJ 

~~L~~o~c~*•cToMm~~~o 

1. MtlimtJf'~tJ<l311Jlti~1tmatt1:1rot~.f*~t>.Q.::. c~4lltc1".Qitt*1i s ~ 

ltOJMl:iintmf*o 

' """' """ "'" 11111 '1 1111 
* C L M S * 


