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Study on Characterization Method for Silanization Modification
Degree of Silica

. 1,2 1,2 .7.1,2 1,2 . 1.2
ZHAO Zhipeng *~,YU Zhengzhou *~,DU Lili **, WEI Chuanduo *~, WANG Jiapeng
(1. Shandong Yanggu Huatai Chemical Co. ,Ltd, Yanggu 252300, China;2. National Rubber Additive Engineering Technology Research Center,
Yanggu 252300, China)

Abstract: The characterization methods for the silanization modification degree of silica were studied.
The results indicated that the interaction between fillers strongly depended on the strain and the Payne effect
at less than 50% strain could effectively characterize the silanization modification degree of silica. At the
same testing temperature, frequency and time, the smaller the strain, the better the dispersion of silica could
be distinguished. It was found that the silanization modification degree of silica could be characterized by the
elastic modulus obtained by the small strain isothermal test of RPA. Moreover, the larger the ratio of large
strain modulus to small strain modulus, the smaller the network effect of the filler, the more complete the
silanization reaction and the better the dispersion of the filler. Other properties such as Mooney viscosity,
hardness, wear resistance, loss factor and dynamic compression heat build—up could also be applied to
indirectly characterize the silanization modification degree of silica. However, the obtained performance data
need to be thoroughly compared and analyzed.

Key words: silica; silane coupling agent; tread compound; silanization modification; Payne effect;

dispersion
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