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Characteristics, Silanization Mechanism and Mixing Process of Silica
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(1. Zhongce Rubber Group Co. , Ltd, Hangzhou 310018, China; 2. Zhejiang University, Hangzhou 310027, China; 3. Zhejiang University of
Technology, Hangzhou 310014, China)

Abstract: The characteristics of silica and silane coupling agent, the chemical reaction mechanism
and reaction kinetics between them, and the characteristics of the mixing process of silica compound were
reviewed. The surface area of silica was an important factor that determined its reinforcing ability, and the
structure degree of silica determined the free volume between its aggregates. The ratio of small aggregates
of high—dispersible silica was higher, which was more conducive to dispersion. The silica flocculation had
an adverse effect on the performance and processing of the final product, and increasing the silanization
efficiency of silica was an effective method to reduce flocculation. The large number of polar hydroxyl
groups on the surface of silica resulted in poor compatibility with non—polar rubber, but the coupling effect of
the silane coupling agent significantly enhanced the reinforcing effect of silica. The adsorption capacity of the
silane was the decisive factor for the rate of silanization reaction. The steric hindrance effect of the alkyl chain
played an important role in the silanization and vulcanization reaction. Use of new coupling agents containing
long—chain substituents and mercaptosilanes could improve silica dispersion. By Using intermeshing mixer,
increasing discharge temperature,reducing cooling temperature and filling factor,and utilizing air injection,
the silanization efficiency of silica was improved.
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