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8 9B ATE ME LA FXYEL poly(a-methylstyrene) (PaMS) @} cis-polyisoprene(PIP),
1831 PaMSell = poor solvent® 283} PIPl+= good solvent® 243} cyclohexaned X3
3tod A% mEAe] 24 Mol Sujejo] HEF Aojo] wE Ao WE UEW AAFoTH
%) 83} phase diagram< 1231, o]2 Ej 28t 29 24 ¢] 349l interaction parameter x2'S
AZs gt PaMSe metallic sodiumg WAIA R e g0l Yoz 3. G
2 B fALE AR E L7193k PaMS# PIPE 44 AW 2 column elutiondd] o] %
A& g8 2oz Buslg. 2HE ANEEY £HT 2AF Hee PaMS] F$-€ 6.5X%
1056 A1 5.2X 10%g/mole] I, PIPE= 4.0X10°0 4 2.7X10%g/molo] QAt}. o] 5 BHEY A 8F ExaF
o] §AE A28 HAAstd ALgslET. olF A|89 cloud point¥ turbidometer2 & % 8} 0.1
24 2% W9+ 12°~45C Q4 tt. Binodal curvei= 8] € 49 ¥x ¥ FE & FA3A 7L
23 &% 20°, 30°, 40CH ). o]l & data® & o] &3t 3R A Ao PaMS3} PIPZH) intera-
ction parameter 2’ 4d2 S &3,

Abstract ; Poly(a-methylstyrene) (PaMS) and polyisoprene(PIP) are immiscible with each other. Cy-
clohexane is a poor solvent for PaMS but a good one for PIP. A phase diagram of the ternary system
consisting of these compounds was determined by observing the phase change arising from the diffe-
rent affinity to the solvent and the variation of polymer compositions. PaMS, synthesized by anionic
bulk polymerization, was fractionated by successive reprecipitation and column elution methods to
give a series of fractions having number average molar mass(M,) range of 65X10° to 52X 10%g/
mol. The M, values found for the commercial PIP were ranged from 4.0X10° to 2.7 X 10*g/mol. Two
fractions having similar M, were used for the phase equilibrium study. Cloud points were determi-
ned by turbidity titrations. Concentration determinations for the separated phases lead to the const-
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ruction of coexistence curves. Temperature range observed was 12°~45%¢. The x12' function of PaM$S
and PIP in the ternary system was determined by using the data of binodal.

A&

28§49 g9ty o] Flory? 2 Hug-
gins®So] lattice theoryE 233l olg, mEX9}
ALEAR == A9 879 interaction para-
meter & %, 4F4E oLt TEA) Bt
A7 F¥e d3TY a8A gA9 AHFe B
% ZAES FEEEY olgso] g T

FH A T2 dold T nE A g2
T4E 3RRANMY FHYo) B3 Be A7}
Aol o aFANME FE-2 dataS o] &3}
& 2Aske 77 2ol 1y¥Ho| g}, Na-
rasimhan’§* 92 o] 4 2} x7} AR AN M= €
BEY 20Ne JE3A gete Moty 1y
2+ 13 1 E=} 29] interaction parameterZ %% o
& 2zt -2 83 v Aok 22y o)y 7}
Aolle 2ol Ath & nEAlS} §ujg ojFolN
2REANMY x& FEo A oEF}7] fFo|t},
a2 olelg o) 3FEANM = F& 9
Eod gt 7Hge] glojof et

Patterson5'“'e Mz AgA4e] £ polysty-
rene®} poly(vinyl methyl ether), 2|3 chloro-
formo. 2 o]FojX 3 EA N FFFNAG @
Tl o] F systemoj Aol el REFHog
‘Ay effect’ o] 4% F 182} Z}z}o) tf g gojote)
43380l ME gatE Aol Fa 90YL Wil
vh ook, v olejdt Ao Pl FHL
247 =9 F52 dY s ojof g

ageg B 97E Kurata?e] o]gd) A3}
A2 38 7271 olg PaMSH PIP, 181 o]
39 Aol M2 thE &2l cyclohexane &2
o] Fol X 3 RANAM FH ) A3 AP S T3
2xo 249 g2 FEHE F AEATY inte-
raction parameter x;,'9] Ar&-& Al E 3}t

&2 A167d AM43 19923 7€

Ay

Z 9 A

PaMS& 7Hetslel A metallic sodium< 7§ A)A) 2
%, AA392 PIP+= KurarayA} A= IR-10(cis-
1,4 97%, cis-3,4 3%)& AA, A&314c).

FUA RS ¥

Ztzte] A ABE AV)9ske 244 A1y
AW 2 column elutiondl] ¢J§k 2 L3 2o
2 SEsY. A5 AZAde BRe oen
Fig=

FHAE toluened] =of 3]8r2AN(0.5 wt%)o
E 2hE v 20 §%e] B8 &7d) ¥ 25%0.5
CZ =8 zdsa, awkshdA 2 1A% metha-
nol& X3 FY3c}. &Ao) turbidityr} JeRh}
H DA FYL FAEI YH AJte] A &
ExE MA3] LA turbidityE fIATH THA] A
M3l AF9] B Lx71x] Yzsla Fxe] dojd
@ 72] Hxgch, o|opge 2L vhEEle] RyE
< 4

°olF FHEF B d7d He AL Husiy,
tailing effectE A A3}7] ¢85t column elutionoi]
o A& &3 Yo g Bydgoen, 1
HHL oL 2},

TEAE THF| %o 1.5 wt% 9] gutgooz
HE ¥, B84 A fYTel A el

5 columnifjel] FRA7it}, &85 0] ng] 2=
good solvent$} non solvent E3gH2 AR &
22 columndtie A 4R {FEA7]n BES
A7 AR FN =130 olnf columnje) &=
IR =E 2. P 2t BEgAL 4)
£ LA F2A1 F AdA Qo) FE¢AE
A F FF FEA ZF o] AHE-¥ solventE to-
luene©] 131, non solvent= methanolo]$lt},

471



&4 - o587

AR 34

sjabg o] BQHEE 2527} 30 0.02CE {4
5y 2% £o]r] Ubbelohde suspended level
typed] FEAE 0183t SHPYo &9
% Alzrel 100x oot EAH =+ Hug-
gins 2] @ Kraemer 4M< o] g3le] 7ot}

FHFE 2P 27

$H 7 2182 membrane osmometry 2 2R 8}
gl A3t 7]7]& Wescan Model 310-1040]%]
I, AH2-3F )= tolueneo] Yt 2 2=+ 40T,
=E W= 2g/00 A 10g/€°])%ict. Membrane2 S
& S Ac 61& AME-3FYTh

GPC

AHE N85 #21F EXA¢E GPCE =74
slgem AMEE 7]7]+ Waters model 150-C ALC
2 Data Module M7457} Aa€ Zo]]c}, Pore
size7} 10%, 10, 10°, 10°A9) p-styragelo] 3 4
789l columng A AHg3tded, SMEE
THF, flow ratex= 1 ml/min, A|59 F=+ 0.5g/
dlejgit), BFEI4de Exlge] A2 & 1059
WatersAl A]E¢] @4 polystyreneS ARE-3)<d
B a1} retention volumeo] TAZRE At

Cloud pointe} =3

a8z 299 cloud pointy: turbidometerE A
Aste] Z2A3lYch. Fig. 12 turbidometere] 13
o|t}, Turbidometer Yol U+ celloll= cyclohe-
xaneg &vl2 s LEA §Yo] Ef or, U
o] cell& 33} photodioded] HEEHH 9] A
71e AF A7)2 vy, o] thA] transmitta-
nceZ vehtA @t mebA EA 949 turbi-
dityol] =2} transmittance®] ¥3}7} VeluA "ok
Feo] AU Ao uial 84 &
Zol $20) 75 HY o =L Y &£
£ 0,03C/minc.2 z4slygc}.

Fig. 2= &% 7}s}dl] wbE transmittance] 3}
g Uehd oojtt. oA BRo] 25F WE
a2l 1 Hske oS AskE Y. o9 transimitta-
ncer} W7 AFdes & E cloud tempera-

472

Polymer solution

! < Thermometer

Photodiode

S
T Inlet

1ransmittance
recorder

Fig. 1. Schematic diagram of turbidometer.
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Fig. 2. Cloud point determination for £=0.1427, ¢=
0.0356 in cyclohexane.
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Table 1. Fractionation of Poly(a-methylstyrene)

b

Sz’:;;e Weight(g) [n1(dl/g)* M;((%TOD M./M,
PaMS-1 0.15 1.542 6.50
PaMS-2 0.379 1.236
PaMS-3 0.440 1.001
PaMS-4 1.54 0.854 2.05
PaMS-5 111 0.655 1.62
PaMS-6 0.65 0.525 110
PaMS-7 0.52 0.378 0.756 1.16
PaMS-8 0.28 0.286 0.520
PaMS-9 0.20
a . Values of [n] in toluene at 30T
b : Measurements of M, in toluene at 40T
Table 2. Fractionation of cis-Polyisoprene

Séffie Weight(g) [n)(dl/g)* ;S%TOD M./M,
PIP-1 0.8 1.741 4.00
PIP-2 14 1.215
PIP-3 172 0.732 1.40
PIP-4 1.21 0.492 0.73 1.32
PIP-5 1.35 0.401 0.27
PIP-6 111
PIP-7 0.83

a . Values of [n] in toluene at 30
b : Measurements of M, in toluene at 40C
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Fig. 4. Cloud point curves for PaMS+PIP mixture in
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Fig. 5. Three dimensional representation of the bino-
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