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Application of Ultrasound in Preparation of Composite Phosphate Binder
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(1. School of Materials and Chemical Engineering, Hubei University of Technology;

2. Hubei Provincial Key Laboratory of Green Light Industrial Materials;3. Jinan Shengquan Group Co., Ltd.)
Abstract: A method for preparing composite phosphate binder was proposed to simplify the sand mixing process.
A mixture was prepared by the binder, citric acid aqueous solution and the silane coupling agent that added re-
spectively in previous sand mixing process, and a single and uniform composite binder was obtained after ultra-
sonic treatment. Effect of ultrasonic treatment on the properties of the composite binder and its sand were investi-
gated, and the mechanism was analyzed preliminarily. The results indicate that the ultrasonic time of 30 min is
suitable under the testing condition. The performance of the binder is stable after storage for more than 120 h,
where the molding sand exhibits high strength and desirable storage stability. Average tensile strength within 5
days is (0.9140.13) MPa.Ultrasonic can promote the hydrolysis and polymerization of silane coupling agent and
citric acid aqueous solution in the binder, refine the particle diameter and increase the number of particles. The
composite binder possesses storage stability and desirable molding sand performance.
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Fig.2 Manufacture process of composite binder
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Fig.3 Tensile strength of sand specimens after storage
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Tab.1 Density, viscosity and sand fluidity of binders
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