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Preparation and Performance Evaluation of a Small Molecular Clay Stabilizer with High Temperature

Resistance
SHEN Huibing, LI Yuanyuan, WU Pingping, ZHANG Hongyu
(School of Chemical Engineering, China University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China)

Abstract: In view of the problems of poor water washing resistance of inorganic salt clay stabilizer, easy adsorption and blocking
of pores and poor temperature resistance of polymer clay stabilizer, a small molecular clay stabilizer (ZWS-1) with high
temperature resistance was synthesized by using trimethylamine and y-chloropropy! triethoxysilane. The anti-swelling performance
and temperature resistance of ZWS-1 were evaluated. The synergistic effect of ZWS-1 and KCl was investigated. And the
anti-swelling mechanism of ZWS-1 was analyzed. The results showed that the optimum preparation condition of ZWS-1 was
obtained as follows: 1: 1.1 the molar ratio of silane to trimethylamine, 90 “C synthesis temperature, 40 h reaction time, and 5%
potassium iodide. The temperature resistance of ZWS-1 was good and the optimum dosage of ZWS-1 was 1.5%. A synergistic effect
was observed between 1.5% ZWS-1 and 4% KCI, whose anti-swelling rate was 98.3% , and the water washing resistance was
91.4% at 150 °C. ZWS-1 leaded to the agglomeration of clay particles and increased the stability of clay. The chemical bonds were
formed through the dehydration condensation reaction between ZWS-1 and hydroxyl groups on the surface of clay, which played a
role in stabilizing clay.

Keywords: clay stabilizer; high temperature; low permeable formation; organosilane; anti-swelling rate ; water washing resistance

http://ythx.scu.edu.cn



