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Table 1 The influence
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Fig. 1 FTIR spectra of PVC/PS mixtures: (a) mixture of
PVC/PS, (b) mixture of PVC/PS heated with oil bath and (c¢)

mixture of PVC/PS heated with micoware irradiation
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of solvent on the grafting ratio

Tetrahydrofuran Cyclohexanone N, N-Dimethylformamide
Solubility property good good good
Boiling temperature (°C) 65.4 155.6 152.8
Grafting ratio (% ) 18 26 —
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Table 2 The influence of catalyst type on the grafting rate
Catalytic agent AlCl, FeCl, AlCl; -6H,0 ZnCl, SnCl,
Grafting ratio (% ) 17 9 0 0 12
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Fig. 2 FTIR spectra of samples with different amounts of
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Table 3 The influence of catalyst content on the grafting rate

Mass fraction of AICly (% ) 1 2 3 4 5 6

Grafting ratio( % ) 13 18 29 27 26 21
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FRIEDEL-CRAFTS REACTION GRAFTING OF PVC AND PS
THROUGH MICROWAVE IRRADIATION

Kan-she Li, Hu Huang, Jin Li, Hong-mei Niu, Lan-ying Yan

(College of Chemistry and Chemical Engineering, Polymer Research Institute, Xi’ an University of Science and Technology, Xi’ an 710054 )

Abstract With tetrahydrofuran or cyclohexanone as dissolvent, Friedel-Crafts reaction grafting of polyvinyl
chloride and polystyrene was realized through microwave irradiation. Graft of PVC-g-PS was successfully
prepared. Influence of heating method, reaction temperature, type and mass fraction of catalyst on grafting
reaction and grafting ratio was investigated. Graft structure of PVC-g-PS was characterized through FTIR, the
mechanism and features were discussed. Results showed that Friedel-Crafts reaction grafting of polyvinyl
chloride and polystyrene can carry out through heating by oil bath or microwave irradiation. Under heating with
oil bath the graft of PVC-g-PS occurs at the meta position of the benzene ring, and the graft ratio is only
0.27% ; while in the case of microwave irradiation, the graft of PVC-g-PS occurs at ortho-para positions of the
benzene ring,and the graft ratio reaches up to 23% . Anhydrous AICl, ,FeCl, or SnCl, can all catalyze Friedel-
Crafts reaction grafting of polyvinyl chloride and polystyrene, but the best catalytic activity is observed for
anhydrous AICl;. When the mass fraction of anhydrous AlCl; is 3% ,the highest graft ratio reaches up to 29% ,
but when mass fraction of anhydrous AICl; is over 3% , the graft ratio declines, PVC begins degradation and
produces olefinic bonds. Research results demonstrate that microwave irradiation is an effective way of realizing
Friedel-Crafts reaction grafting of polyvinyl chloride and polystyrene.

Keywords Polyvinyl chloride, Polystyrene, Microwave irradiation, Friedel-Crafts reaction, Graft



