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Fig.1 The relatonship between conversion and irradiation
time at different dose rate
([St]=1.9 mol/L; Sodium laurate 2%; T=323 K)
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Fig.2 The effect of dose rate on molecular weight of PS
([St] = 1.9 moV/L; Sodium laurate 2%; 7=323 K)

Table2 M, of PS at different concentrations of
styrene monomer

[St}/mol-L"! 0.6 0.9 1.9 38 5.6
M, J10° 7.94 12.6 162 211 27.8

59 [

o

02 00 02 04 06 08 10
1 (St} / molsL™

Fig.3 The effect of the concentration of styrene on molecular
weight of PS .
(Sodium lauratet= 2%; D =0.2 Gy/min; T=323 K)
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Table 3 M, of PS at different amounts of emulsifier
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Fig4 The effect of the concentration of emulsifier on mo-

lecular weight of PS
([St}=1.9 mol/L; Sodium laurate 2%; D=02 Gy/min;
=323 K)
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Fig.5 GPC spectrum of UHMW PS
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Fig.6 IR spectrum of UHMW PS
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Fig.7 'HNMR spectrum of UHMW PS
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Synthesis and characterization of ultra-high molecular weight polystyrene by irradiation

PENG Chaorong CHEN Hao WANG Xiuying ZHOU Xuemei

CHEN Zhuping

DENG Huachuan WANG Jingxia
(Sichuan Institute of Atomic Energy, Chengdu 610066, China)

ABSTRACT Ultra-high molecular weight polystyrene (UHMPS) was prepared by emulsion polymerization initi-

ated with gamma ray. The effects of reaction conditions on conversion and molecular weight of polystyrene was in-

vestigated. UHMPS was characterized by means of gel permeation chromatography (GPC), Fourier transform infra-
red spectrometer (FI-IR), nuclear magnetic resonance (‘HNMR) and differential scanning calorimeter (DSC). The
results show that the weight-average molecular weight (M,,) of polystyrene (PS) which was synthesized at the dose
rate of 0.6Gy/min is up to1.63x10%, molecular weight distribution is 2.88 and T is 78C.
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