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Effect of Coagulation Bath Temperature on Structure and Properties of PVC /PVB Film Prepared by
Compound Phase Transformation Method
Qin Qingqing, Qin Shuhao,Yang Yuanyuan, Yang Jingkui, Lei Ting, Wu Xiao
(Guizhou Material Industry Technolegy Research Institute, Guiyang 550025, China)

Abstract : Polyvinyl chloride (PVC)/ polyvinyl butyral (PVB) blend ultrafiltration membrane was prepared by using the mixed
diluents of vy —butyrolactone (GBL) and N; /N —dimethyl acetamide (DMAc) through compound phase transformation method. The
effects of coagulation bath temperature on the microstructure, porosity, mechanical properties, pure water flux, entrapment rate
and resistance to the influence of the pollution were investigated. The results showed that the growth of fingerlike pores was
effectively inhibited by the compound phase transformation method. The broken face of PVC / PVB film was composed of dense
cortex, fingerlike pores and sponge pores. During film forming process, the phase separation occurred at non-solvent induced phase
separation (NIPS) and thermally induced phase separation (TIPS) two process. As the coagulation bath temperature increases,
the influence of NIPS process on the membrane is greater than that of TIPS process, which accelerates the dissolution rate of non-
solvent water in PVC / PVB polymer solution and improves the mass transfer rate between solvent and non-solvent water. The
formation of the epidermis is accelerated, and the membrane layer is gradually thickened, which makes the dissolution rate of the
high concentration polymer in the solvent slower. The fingerlike pores in the membrane cross section become smaller and the sponge
pore structure increases, which improves the mechanical properties of the blend film. The anti-fouling performance of the blend
film is not affected by the coagulation bath temperature, and the anti-fouling index of the film is the best when the coagulating bath
temperature is 35°C .

Keywords : polyvinyl chloride ; polyvinyl butyral ; ultrafiltration membrane ; compound phase transformation method ;

coagulation bath temperature
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