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Fig.1 Schematic diagram of apparatus for on-line menitoring the
growth of YDC-AN-St terpolymer particle
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Fig. 2 Typical growth of VDC-AN-St terpolymer particles during heating at 80T
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Fig. 3 Curves of heat transfer kinetics in ¥DC polymer particle
with different diameter
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Fig. 4 Variation of the diameter of expanded VDC-AN-5t
terpolymer particle during cooling stage
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Table 1  Some propertics of VDC-AN-St terpolymer with different
composition
Sample  Molar composition Crystallinity Density
no VDC/AN/St (%) o (glem®)
YASI 11.1/73.1/15.7 - 107,99 i.09

VAS2 15.6/19.9/64.5
VAS3 30.7/47.7/21.6

Amphorous 97.83 1.07
Amphorous 97.36 1.27

VASS 51.0/21.6/27.4 Amphorous 62_59 1.37
VASS  77.8/10.9/11.3 2.4 2718 1.58
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Fig. 5 Effects of composition on the growth of VDC-AN-St

copelymer particle
Expanding temperature: 1107 , original particle size : 100 prm
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Fig.6 Effects of temperature on the growth of YDC copolymer
particle

VAS4 sample, concentration of blowing agent: 13.6 g HCFC-
141b/100 g, original particle size ( dy }: 100 pm, d,, d,: the
diameter of particles at ¢ and at equilibrium time respectively
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Fig. 7 Effects of concentration of blowing agent on the growth
of VDC copolymer particle

VAS4 sample, expanding temperature: 90°C , original particle
size: 100 um
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Fig. 8 Dependence of equilibrium diameter of particle on the
concentration of blowing agent

VAS4 sample, expanding temperature: 90°C, original particle
size : 100 pm

30

T 20} e
h-]

80 120 160 200
Particle size (um)

Fig. 9 Dependence of equilibium diameter of particle on
the original particle size

VAS4 sample , expanding temperature ; 90°C , concentration
of blowing agent: 13.6 g HCFC-141b/100 g dry VDC

polymer
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Fig. 10  Effects of particle size on the growth of YDC

copolymer particle

VAS4  sample, expanding temperature: 907,

concentration of blowing agent:13.6 g HCFC-141b/100 g
dry YDC polymer
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STUDY ON THE EXPANDING BEHAVIOR OF VINYLIDENE CHLORIDE-
ACRYLONITRILE-STYRENE TERPOLYMER PARTICLES

ZHOU Shuxue, WENG Zhixue, HUANG Zhiming, PAN Zuren
{ Institte of Polymer Engineering, Zhefiang University, Hangzhou 310027)

Abstract The expanding behavior of vinylidene chloride{ VDC)-acylonitrile{ AN )-styrene (St} terpolymer particles
containing 1-fluoro-1, 1 -dichloroethane( HCFC-141b) was monitored on line by a microscope equipped with a heating
apparatus and an automatically photographing system . Effects of the factors such as copolymer composition, expanding
temperature, concentration of blowing agent and particle size on the expanding behavior were investigated . It was
found that an increase of AN or St units in VDC-AN-St terpolymer led to a decrease of expanding rate of panticles.
The expanding rate of VDC-AN-5t copolymer particles increased with the increase of temperature and concentration
of blowing agent, and decreased with the increase of the size of VDC terpolymer particles due to the loss of hlowing
agent to the surroundings . An “overshoot” phenomenon of particle growth was observed at high expanding rate, which
may be attributed to the existence of inertia growth in free expansion of polymer particles.

Key words Vinylidene chloride-acrylonitrile-styrene terpolymer, Particle, Expanding behavior



