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Preparation of Ceramic Proppant Using Solid Waste Coal Gangue
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Abstract: Coal gangue is used to prepare a mullite-based ceramic proppant to reduce produc-
tion cost. The experiment mainly involves the pelletizing granulation process of the proppant in
the intensive mixer and the subsequent sintering process at different temperatures. The phase
composition, microstructure, density and breakage rate of the ceramic proppant were studied.
Results show that, with the increasing of the sintering temperature, the main phase of the prop-
pant changed into rod-shaped mullite and a cross-linked interpenetrating structure formed, which
could increase the density of the proppant. At a closing pressure of 35 MPa, the breakage rate of
the proppant tends to decline. When the temperature is 1 450 °C, the breaking rate reaches a
minimum value (6. 76 %). Because of simplicity of the preparation process, the feasibility of the
design, and ideal proppant performance, developing and using solid waste coal gangue to prepare
ceramic proppant is promising.
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Fig. 2 Cross-sectional SEM images of proppants at different sintering temperatures
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