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ABSTRACT: Copolymerization of phenylene sulfide (PS) and phenylene sulfide ether (PSE)
was carried out with various composition ratios. Their thermal properties and crystallization
behaviors were studied and compared with those of poly(phenylene sulfide) (PPS). All of
the copolymers show only one glass transition temperature (Ty). T, and fnelting tempera-
ture of copolymer were decreased as the content of PSE increases. Especially, these tempera-
tures were decreased prominently when 5% of PSE unit was added. Isothermal crystalliza-
tion behaviors of the copolymers were investigated by Avrami equation. In the region of cold
crystallization temperature, crystallization rate constants increased and Avrami exponent
(n) decreased as the temperature increased. Copolymers containing PSE unit in a concentra-
tion range of 5 to 20% have high # values near 3. However, this effect was diminished by
addition of PSE unit over 20%. In the cases of poly(phenylene sulfide) (PPS) and PPS/, poly
(phenylene sulfide ether) blend, # values are in the range of 1.5-2. For comparing the » val-
ues, copolymer has more complete crystalline structure.
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Table 1. Compositions, Intrinsic Viscosities and
Yields of PSPSE Copolymers

DBB:DBPE code of MOl Percent intrinsic

feed ratios copolymer of PS in (%) viscosity

copolymer( %) (gr/dL)
Sgg° - - oo
homo PPS 100 87.6 0.071
9:1 PSPSE-1 96 73.3  0.086
8:2 PSPSE-2 79 721  0.088
7:3 PSPSE-3 64 705  0.062
6:4 PSPSE-4 57 71.3 0.091
5:5 PSPSE-5 48 791  0.049
4:6 PSPSE-6 32 746  0.058
3.7 PSPSE-7 25 764  0.099
2:8 PSPSE-8 16 75.7 0.037
19 PSPSE-9 9 789  0.056
PPSE - 745  0.082
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Figure 1. Calibration curve of PPS-PPSE blend.
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Figure 2. Glass transition temperature( T,) and melt-
ing temperature( 7, ) versus mole percent of PS.
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Figure 3. Isothermic thermogram of PSPSE-1 by
DSC.
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Figure 4. Cold crystallization isotherms of PSPSE-1 at
various temperatures: (@) 75 C, (V) 80, (¥) 85
°C, (J) 90 C, (M) 95 °C; (A) Double logarithmic plot
of amorphous content versus In (time) and (B) norma-
lized crystalline content as a function of In (time).
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Figure 5. Cold crystallization isotherms of PSPSE-6
at various temperatures: (@) 65 C, (V) 70 C, (V)
75 °C, () 80 °C, (M) 85 °C; (A) Double logarithmic
plot of amorphous content versus In (time) and (B)
normalized crystalline content as a function of In

(time).
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Figure 6. 7 versus mole percent of PS at 85 C.
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Figure 7. InK and half time(#,,;) versus mole percent
of PS at 85 C.

Table 2. Avrami Parameters for PSPSE Copoly-
mers at 70 C and 75 C

code of K(min™) " £1/5(min)
polymer 70°C 75°C 70C 75C 70°C 75°¢C
PSPSE-1 0.01  0.03 24 2.6 512 3.35
PSPSE-2 0.003 0.04 2.7 3.2 7.51 2.44
PSPSE-3 0.03 0.84 2.6 2.3 3.35 0.92
PSPSE-4 0.10 1.30 1.7 1.5 3.12 0.66
PSPSE-5 0.03 1.34 2.4 2.2 370 0.74
PSPSE-6 0.37 1.83 1.4 1.4 157 050
PSPSE-7 0.09 1.81 2.5 2.5 2.26 0.68
PSPSE-8 0.50 2.56 1.3 14 1.29  0.39
PSPSE-9 0.12 5.00 1.9 1.7 252 031

PPSE 003 0.20 2.2 1.9 10.41 1.55
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Table 3. Avrami Parameters for PSPSE Copoly-
mers at 80 C and 85 C

code of K(min’l) n tl/z(min)
polymer 80°C 8°C 80°C 8T 8T 8<T
PPS 0.12 2.2 2.22

PSPSE-1 093 275 19 23 086 055
PSPSE-2 379 931 3.0 15 057 018
PSPSE-3 813 143 24 14 036 012
PSPSE-4 890 223 1.8 1.6 024 o011
PSPSE-5 886 223 14 15 016 010
PSPSE-6 7.64 154 13 1.3 016 0.09
PSPSE-7 125 159 1.9 14 022 ol
PSPSE-8 131 192 13 1.2 010 0.06
PSPSE-9 413 131 1.8 1.7 037 018

PPSE 141 348 14 1.6 035 013
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