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Abstract : The miscibility of tetramethyl bisphenol-A polycarbonate(TMPC) with polystyrene(PS) and
with styrene-acrylonitrile(SAN) copolymers in various AN content were studied by using FT-IR spec-
troscopy and differential scanning calorimetry(DSC). The blends of TMPC and SAN having acrylonit-
rile contents equal to or less than 10% by weight showed a single glass transition which changes mo-
notonously with blend composition. Furthermore, the phase separation temperature of TMPC/SAN
blends increased as the AN content in SAN increased up to 10 wt%. The results of FT-IR analysis
shewed that the carbony! stretching peak was shifted to lower frequency with blend composition and
that the calculated value of enthalpy of hydrogen bonding formation(AH) was increased with raising

of AN content up to 10 wt%. These results were interpreted by the recent theories of binary interac-
tion model.
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Fig. 1. Glass transition behavior for TMPC blends
with various SAN copolymers.
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Fig. 2. Phase behavior of TMPC/PS and TMPC/SAN2
blends as a function of composition.
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Fig. 3. FT-IR spectra in carbonyl stretching region re-

cored at 20C of TMPC/SANG blends containing : (A)

100, (B) 80, (C) 60, (D) 40, and (E) 20 wt% TMPC.
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Fig. 4. Curve resolved spectra of the carbonyl stret-
ching region recored at 20C of TMPC/PS(80 : 20 wt
%) blends.
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Table 1. Polymers Used in This Study

A Pol Acrylonitrile T.(C) Molecular Source
cronym - rolymer content(wt%) " weight (Trade name)
TMPC Tetramethyl bisphenol-A - 185  m=129° Bayer
polycarbonate
PS Polystyrene — 100 Fina oil
(Cosden 500)

SAN2 Poly(styrene-co-acrylonitrile) 2.0 101 M,=93500 Asahi chem.
M, = 204,000
n=0.7 cp*

SAN6 Poly(styrene-co-acrylonitrile) 5.7 98 M,=87,700  Asahi chem.
M, =212,000

SAN10 Poly(styrene-co-acrylonitrile) 9.5 102 nm=85¢cp* Asahi chem.

4in this study
b MeCly(C=5g/l) at temperature T=25C*!
¢ % solution viscosity in MEK#
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Table 2. Curve-Fitting Results of the TMPC/SAN
Blends

H-bonded non H-bonded fruction of

wt % carbonyls carbonyls dr o[%:]eld
freq. freq.
(cm) R () 2rea (%)
TMPC : PS
8:2 17596 380 17553 10.48 26.6
6:4 17626 347 17768 9.24 273
4:6 1766.7 141 17755 363 28.0
8 17733 496 17754 933 34.7
TMPC : SAN2

8.2 17615 198 17769 4.96 285
6.4 17655 177 17758 440 286
4.6 17653 183 17756 4.34 29.7
2.8 17716 269 17753 495 352
TMPC . SAN6
8:2 17592 183 17743 437 295
6.4 17552 179 17758 444 28.7
4.6 17658 165 17756 3.55 317
2.8 17593 095 17753 184 34.1
TMPC . SANIO
17652 282 17759 6.34 308
17694 380 17756 7.73 329
1769.7 191 17752 347 355
17696 283 17749 473 374

l\‘)-lkChOO
o O B D

Fzpdvle] £8e Table 40 ehlglon, oS
o WstFol S Fig. 60 EAstaT. L0t 2719
of mepA A BASAN FRAF PR T

T glow, PSub SAN #3EHe) T(110C) o] o
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Fig. 5. FT-IR spectra in carbonyl stretching region of
80 : 20 wt% TMPC/PS blends recorded as a function
of increasing temperature : (A) 50, (B) 70, (C) 90, (D)
110, (E) 130, (F) 150T.

Table 3. Fraction of H-bonded Group in Various Tem-
peratures®

H-bonded non H-bonded fraction of

TC0) carbonyls carbonyls Ht oonrgﬁd
freq. freq.
(em™) area (cm™) area (%)
20 17596 3.80 17753 1048 26.6
50 17674 395 1776.1 10.03 28.3
70 17675 399 17757 949 29.6
90 1767.1 401 17752 896 309
110 17654 4.88 17746 941 323
130 17658 427 17747 810 345
150 17659 458 17448 7.74 37.2

170 17664 4.67 17746 800 36.7
4 TMPC/PS(80 : 20 wt%)
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Table 4. Fraction of H-bonded Carbonyl Group of Va-
rious AN Contents®

() Fraction of H-bonded carbonyls(% )
TMPC/PS  TMPC/SAN2 TMPC/SAN6 TMPC/SAN10

20 26.6 285 29.5 30.8

50 28.3 299 28.0 319

70 29.6 29.5 29.3 335

90 309 30.8 317 364
110 32.3 32.5 327 379
130 345 35.3 35.1 39.7
150 372 35.4 38.0 425
170 36.7 34.0 374 43.1
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50

(o]
) w7
o 40 =
L @ A
ks = -t
0 i 1=
a “
= . s *
w 30{ % o on
o a 2
90 -

20 . , .

0 50 100 150 200

Temperature(°C)

Fig. 6. Temperature dependence of hydrogen-bonded
carbonyl fraction for the blends(80 : 20 wt%) : (H)
TMPC/PS, ((7) TMPC/SAN2, (A) TMPC/SANS, and
(1) TMPC/SAN10 blends.
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