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Abstract : Miscibility of blends of bisphenol-A polycarbonate(PC) with various poly{styrene-co-acry-
lonitrile)(SANs) and poly(a-methylstyrene-co-acrylonitrile) containing 30wt % of acrylonitrile(aSAN30)
prepared by solution casting and coprecipitation method was studied by differential scanning calori-
metry. PC was found to be partially miscible with those acrylonitrile copolymers. The partial miscibi-
lity of blends was varied with AN content, and PC showed better miscibility with aSAN30 than SAN
30. The effect of solvents and structure of styrenic component on miscibility was interpreted by a

binary interaction model.
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#8531, PC/SANA Bt SANS Exjakw
AN(elagaJEY) ] o] met A84o) 2a
Am olo|utet B9 o] EF FP3| & oz
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E A7 ANE AN g Zalshe 2714 SAN
FEEA 9 AN 30wt%, a-vlgd2E 70wt% S
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Table 1. Polymers Used in This Study

C O

A &

2 A7 AHE ZE F3RAE Texasth e
Dr. D. R. Paula4g F3to QJdlden], ol
FEA A #F A FRE Table 19 YehhAch
Table 10]4] SAN % oSANd|A Q) 2= FFFHA|
el -8 AN 2% Z ojudict, A9 &
Y 2 FZYT EAFE TF LA AT 2n
ojm, Ext#Fo] AA|H 2] k& B7tA] FEFA =25
colX e IRHLAEE F45 M2 ¥wsyh

B2 AHE3 CHCl (g3t gdl | 59 Merck
A, THF(BlEgFS| =238 1 0= AldrichAA)
2 v 8ui] n-F (Y E WakoAA) & 5 154
ko g A NSRRI e ALgslgoed, wg
€& THRAES A 2183t
Edco Az 9 d8H

AellA g
Bk 20C £A4 283 JAFAZ7IHAA FA7L A
A a7t xR E PCS FF3HH o)
AEA &Ag 6ufe) nj o] HAANA AxT F
A Bdee AEAHE dojhoy, o5 st

AN Content Tg MW
Acronym Polymer (WE%) ©) Information Source
PC Polycarbonate - 1481 Mn = 13,300 G.E. Lexan®
Mw=234,200 101-131
SAN20 Poly(styrene-co 19.5 1054 [(n1=097 Asahi Chem.
-acrylonitrile)
SAN25 ” 25.0 102.8 Mn= 77,000 Dow Chem.
Mw=152,000
(m]1=091
SAN30 > 310 1034 (n1=0.83 Monsanto
SAN35 z 35.0 101.8 [(n1=0.86 Monsanto
aSAN30 Poly(a-methylstyrene 30.0 117.2 Mn=57,000 BASF

-co-acrylonitrile)

[n] : Measured at 25C in methylene chloride
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Fig. 1. Thermal behaviors of 50wt% PC blends casted
from methylene chloride.
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Fig. 2. DSC thermogram for PC/SAN25 blends prepa-
red by casting from methylene chloride solution.
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Table 2. Mutual Solubility of PC/SAN Blends at Equi-
librium

Composition wt% PC wt% SAN
(wt%) in SAN Rich Phase in PC Rich Phase
PC/SAN SAN25SAN30 SAN35SAN25 SAN30 SAN35
20/80 12 93 60 160 91 147
40/60 24 99 109 150 89 139
50/50 36 102 116 113 68 113
60/40 - 105 149 110 61 116
80/20 91 117 119 72 43 8.7

PC/SANAl E/l=o] glojA] SANAYe] f-3]==
PCe] & SANUI9] AN #Fo| SI71EFE 254
Z7V3le], SAN359] 790l of 15wt% 74A] 8-3)
H& 2 & gtk ubde] PCAel [olgoirhe
SAN& AN #afo] 30wt% 1 7397t oAl 2 =gk
€ 7HAd, 94 1wt % ulel el £3x8 Jepit
) Hurzio g SANo] PCAto| £3)5]=3l0]
PC7} SAN’} 402 S5 ARdeE A% 23S
£ 7 9o, oA fdAe] & 1EANFEL
B ZAAAE Ze LRASFESSR Holme
Ao} 1 dX = f23lthe: Kim# Burnse @
A7e} AXGch B o)yt A AmRuis} o] 2z
TR BEAYEAES T2y PCoe| 484
© SAN35 > SAN30 > SAN259} 447} ®c}, ¥hA
Keitzi59] 727 9|3tH PC2 SAN FF3A) 9
L5 E8d == AN ko] 25~27wt % U AH-&-AJo)
VA, $83%, FEARE, AF4 59 7143
24w M 548 Aoz A Yok B o
TP 3 Edce} FEA=TE YoM
Y% A8 AES depdohd, Keitz5o] 7254
o} B#AEAY 2o PC/SANA B9 7AH A
2 SAN Huie PCAel 43S o] e Aoz
AZvedt.

PC/aSAN3074] Edlc

SAN 58 7AA4EY szt PCote] 44
£40) M= FFES ZABH] HAste] SAN30#H
AN gaFo] fAIRE aSAN30S Hélo] 22 oz
PCe} B33t
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Fig. 3. DSC thermogram for PC/aSAN30 blends cas-
ted from ethylene chloride.
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Table 3. Mutual Solubility of PC/aSAN30 Blends

Cm(nvlv)to;l;lon wt% PC wt% aSAN30
PC/0S XNSO in aSAN30 Rich Phase in PC Rich Phase
20/80 12.7 180
40/60 131 174
50/50 17.7 130
60/40 143 6.2
80/20 244 36

Fig. 32 PC9} aSAN303 2] A2 wH3lA) 71w A
Azg Ed=o 48N ZAdoln], Table 32 Fig.
304 Ao FElHo]2EE (2)A L ol&3le &
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3 S Yl &g, PC/aSAN30AI7 Bt 2 4
e ZIYSE & 4 Atk F PC/aSAN30A
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Aol gal® PCe oF 13wt%o|m PCol xAo] &
7hgtel whel 20wt% o) EHEE B 5 ot =g
PCAo] 8318 oaSAN30| ek ojA] SAN30S) 7
S-of wgwy Ao 2w} 7irto] FhEch.

AgA e A o2 3

oo A dojzl ABEL dEFEAYG FTFHA
oto] Bahee] tgt o] AR A5 2859 (binary in-
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Table 4. Solubility Parameters

& (cal/cm®)'?
Polymer® Polystyrene . 10.1
Poly a-methylstyrene 9.0
Polyacrylonitrile 17.3
Polycarbonate 114
SAN30 11.0
aSAN30 10.6
Solvent?” Methylene Chloride 9.7
THF 9.1
Methanol 145
n-Heptane 74

Heat flow (W/g)
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02 \ -
<\ st

(1] S R
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Temperature(C)

Fig. 4. Glass transition temperatures of polymers by
precipitation from methylene chloride solution with
methanol.
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Fig. 5. Thermal behaviors for PC/SAN30(50 : 50wt
%) blends prepared by casting and precipitation. Fi-
rst runs are shown.
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Fig. 6. Thermal behaviors for PC/aSAN30(50 : 50)
blends. First runs are shown.
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Fig. 7. Glass transition temperatures for PC/aSAN30
(50 : 50) blends prepared by (A), (B) casting from
methylene chloride(lst and 2nd run), (C), (D) and
(E) coprecipitation from methylene chloride solution
with methanol(1st, 2nd, and 3rd run).
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