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Torque Rheological Properties of Glycerol Plasticized Thermoplastic Starch/Silylated Polyvinyl Alcohol Blends
Yang Shaoxia, Ma Huihuang, Chen Yingxuan, Sun Ming, Chen Jianpei, Zhou Xiaodong
(Shanghai Key Laboratory of Chemical Engineering for Multiphase Structural Materials,
East China University of Science and Technology, Shanghai 200237, China)

Abstract : The torque rheology properties of glycerol plasticized thermoplastic starch (GTPS)/silylated polyvinyl alcohol
(mPVAL) blends were analyzed by applying a torque rheometer, which provided a basis for the development of high melt strength
starch based materials and biodegradable propellant processing substitutes. Firstly, polyvinyl alcohol (PVAL) was modified by si-
lylation using silane coupling agent KH570 for preparing mPVAL, and the corn starch, glycerol and mPVAL were melt blended
by the torque rheometer to prepare GTPS/mPVAL blend. The effects of KH570 addition, mPVAL addition, mixing speed, mixing
temperature and mPVAL alcoholysis degree on the rheological properties of GTPS/mPVAL blends were investigated using a single
factor method. The results show that the melt viscosity of GTPS/mPVAL blend can be increased by using KH570 to modify PVAL
with silanization, thus improves the melt strength of the blend. Under the process conditions that the addition of KH570 is 0.6% of
PVAL mass, the alcoholysis degree of PVAL is 98%, the addition of mPVAL solution is 7% of corn starch mass, the mixing speed is
100 r/min and the mixing temperature is 130°C, the GTPS/mPVAL blend show a better viscosity increase, and its equilibrium torque
increases by 57.0% compared with that of the material without the addition of mPVAL.

Keywords : polyvinyl alcohol ; starch ; rheological property ; degradable material
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