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ABSTRACT : Thermal properties and crystallization characteristics were studied for the
blends of syndiotactic-polystyrene (sPS) and atactic-polystyrene (aPS) which were prepared
from a coprecipitation method. DSC and XRD results revealed that the melt crystallization
temperature was decreased with increase of aPS ratio, and that the aPS in the blend system
was considered to promote formation of the orthorhomic crystal structure having defects, i.e.,
B structure. The polymorphic behavoir of the sPS was also observed in the blends of sPS/
aPS. It was found by the study of XRD and thermal properties of the samples that the sPS is
miscible with aPS.
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Table 1. Properties of Polymer Used in This
Study

acronym M, M /M, T,(CYT,(C) source

syndiotactic sPS 390000 2.2 100 270 Dow

polystyrene Chemical
"

aacle .ps 30000 25 108 - Aded

polystyrene

sPSet ALEFANAN ANBFA F¥ HFExE
3500002] aPSE& Algsldrt. SQEAY=
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(ODCB)& AA81A 93 AMg-3t9t}. Table 19
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Figure 1. Wide angle X-ray diffraction patterns of sPS samples. a) crystallized from the melt at 290 C for 3 min.
under atmospheric pressure, b) quenched from the melt and compressed at 180 °C for 12 hrs, c¢) solvent cast at 150
C, d) crystallized from the melt(350 C) for 1 min. under atmospheric pressure, e) precipitate, and f) solution cast

at 80 C.
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Figure 2. DSC thermograms of crystalline sPS: a, e;
a’ form, b, f; @” form, ¢, g; & form, and d, h; 8
form.
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Figure 3. DSC thermograms of sPS crystallized from
the melt and heat-treated at 350 °C for 1 min. a)
heating and b) cooling scan.
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Figure 4. First scan DSC results of sPS/aPS blends
crystallized from the melt and heat-treated at 350 °C
for 1 min. a) heating and b) cooling scan.
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Figure 5. Second scan DSC results of sPS/aPS
blends crystallized from the melt and heat-treated at
350 C for 1 min. a) heating and b) cooling scan.
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Figure 6. DSC thermograms of sPS/aPS (5:5)
blends crystallized from the melt and heat-treated at
350 °C for 1 min. a) heating, b) cooling scan.
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Figure 7. Melting and crystallization temperatures of
sPS/aPS blends.
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Table 2. Thermal Decomposition Temperatures
of sPS/aPS Blends Crystallized from the Melt
at 290°C for 10 Minutes under Atmospheric
Pressure

sPS sPS sPS s/a s/a s/a s/a s/a s/a s/a
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()
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at 800C 08 26 01 04 09 07 05 03 13 24 09
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428 439 453 455 456 455 460 442 446 452 450
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Figure 8. Wide angle X-ray diffraction patterns of
sPS/aPS blends crystallized from the melt at atmo-
spheric pressure, 280 °C for 3 min.
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Figure 9. Wide angle X-ray diffraction patterns of
sPS/aPS blends crystallized from the melt at atmo-
spheric pressure, 290 C for 10 min.

Table 3. Percent of @” Form and # Form of
sPS/aPS Blends

melt s/a s/a s/a s/a s/a s/a
condition “Y52! SPS g9 6.4 515 426 3:7 2:8
280 C a” 65 50 35 25 45 45 40
3 min. I'4 35 50 65 75 55 55 60
290 ¢ a” 45 60 25 30 45 30 25
10 min. 4 55 40 75 70 55 70 75
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et
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Figure 10. SEM photographs of sPS/aPS blends. Blend ratio: (a) 8:2, (b) 614, (c) 5:5, (e) 4:6, (f) 3:7, and (d)
ARIA 77 Lehd o] aPS7} 33d R4,
sPS/aPS 8:2 ZAdAME A TY3IA Hele

sPS/PMMA (5:5) blend.
FEHA ga goldd
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