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Abstract : The miscibility behaviors of poly(methyl methacrylate) (PMMA) and polystyrene
(PS) with polyarylate (PAR)were studied by observing the change of glass transition tempera-
ture(Tg) in the blends. PMMA / PAR and PS/ PAR blends had both a partial miscibility
showing two separate Tg's slightly migrated toward each other. The PMMA contents in
PAR —rich phase changed about 10wt.2; with the molecular weight of PMMA (Mw of
PMMA :50,000-150,000), but the PS contents in PAR-rich phase did not changed so much
with the molecular weight of PS(I\_/IW of PS:30,000-300,000). When the composition of PAR
in blends was in the range of 70-80wt.%, the dispersed particles of PMMA-rich and PS-
rich phase had the diameter of about 1x
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Table 1. Molecular Weight of Polymer Used

Polymer M, M.

PMMA-1 108,000 154.800
PMMA-2 76,700 99.900
PMMA-3 34,800 71.000
PMMA-4 17,500 49,300
PS-1 90,700 363.600
PS-2 10,000 27.900
PS-3 4,500 5.900
PS-4 3,800 4,200
PAR-1 56,000 105,300
PAR-2 22,800 47,300
PAR-3 18,000 40,500
PAR-4 12,100 24,000
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Table 2. Glass Transition Temperature of PMMA /

PAR Blend
Blend Wt. Fraction Tg, pmma Te, par
of PMMA (K) (K)
1.00 387.5 -
0.80 389.0 472.5
PMMA-1/ 0.60 389.5 472.5
PAR-3 0.40 391.0 472.0
0.20 391.5 472.0
0.00 - 473.0
1.00 384.5 -
0.80 385.0 470.0
PMMA-2/ 0.60 387.0 469.5
PAR-3 0.40 387.0 468.0
0.20 388.0 468.5
0.00 — 473.0
1.00 380.5 -
0.80 381.5 467.0
PMMA-3/ 0.60 382.5 466.5
PAR-3 0.40 383.0 465.5
0.20 384.0 466.0
0.00 — 473.0
1.00 376.0 —
0.80 377.0 464.0
PMMA-4/ 0.60 378.0 464.0
PAR-3 0.40 379.0 462.0
0.20 380.0 462.5
0.00 = 473.0
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Fig. 1. Wt. % of (a)PMMA in PAR-rich phase
and (b)PAR in PMMA-rich phase: (O)
PMMA-1/PAR-3, (@PMMA-2/PAR-
3, (~)PMMA-3/ PAR-3, (4)PMMA-4/
PAR-3.
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Fig. 2. Wt. % of (a)PS in PAR-rich phase and
(b)PAR in PS-rich phase : (O)PS-1/ PAR-
1, (@)PS-2/PAR-1, (O)PS-2/PAR-2,
(~)PS-3/ PAR-2, (A)PS-4/ PAR-4,
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Table 3. Glass Transition Temperature of PS/ PAR

Blend
Wt, Fraction Ta, ps Tz, par
Blend of PS (K) (K)
1.00 379.0 -
0.90 381.0 -
0.70 382.0 480.0
PS-1/ PAR-1 0.50 3815 480.0
0.30 3815 480.5
0.10 381.5 4805
0.00 — 482.0
1.00 374.0 ~
0.90 376.0 -~
0.70 377.0 478.0
PS-2/ PAR-1 0.50 . 377.0 478.0
0.30 378.0 480.0
0.10 378.0 481.0
0.00 — 482.0
1.00 374.0 -
0.90 376.0 -
0.70 377.0 470.0
PS-2/ PAR-2 0.50 3775 470.0
0.30 378.0 4715
0.10 378.0 473.0
0.00 — 474.0
1.00 365.0 -
0.90 368.0 -
0.70 369.0 468.0
PS-3/ PAR-2 0.50 370.0 468.0
0.30 370.0 470.0
0.10 370.0 471.0
0.00 — 474.0
1.00 354.0 -
0.90 359.0 -
0.70 361.0 450.0
PS-4/ PAR-4 0.50 361.0 450.0
0.30 362.0 453.0
0.10 362.0 455.0
0.00 — 461.0
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Fig. 4. Scanning electron micrographs obtained from cryogenically fractured cross- sectional surfaces of
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Fig. 5. Scanning electron micrographs obtained from cryogenically fractured cross-sectional surfaces of
PS/PAR(30/70) blends : (a)PS-2/ PAR-1, (b)PS-3/PAR-2, (c)PS-4/ PAR-4.
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