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Table 1 Composition and partide size analysis of

petroleum coke
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Fig.1 Flow chart of boric acid and petroleum

coke sustained release dehydration experiment
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Fig.3 XRD patterns of dehydration products

of H;BO, at different temperatures
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and petroleum coke
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Fig.5 Relationship of weight loss ratio versus

time of raw material under different temperature
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Fig.7 Arrhenius curve of boric acid

dehydration reaction
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Research on slow-release dehydration of boron carbide by carbothermal reduction
CHEN Bin, LI Xin, NIU Qun, WANG Xingguo, TANG Jian
(Institute of Green Materials and Metallurgy, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to improve the traditional carbothermal reduction preparation of boron carbide for direct high
temperature (1800 ~2000 °C ), severe dehydration cause boric acid raw material volatilized and low product purity
and poor crystal defects. In this paper, with boric acid and petroleum coke as raw materials, the raw material forms
(pellets and powder ), dehydration temperature, heating time and heating rate on the slow-release effects of
dehydration process were studied, the optimum parameters of slow release dehydration were determined and the
kinetics of slow-release dehydration was studied. The results showed that the optimal slow release dehydration
parameters were as follows: pressing into pellets of raw material, dehydration temperature of 300 °C , dehydration
time of 40 min, and heating rate of 5 “C/min. In addition, XRD and chemical composition analysis showed that the
purity of B, C was increased by 9.01% and the free carbon content was reduced by 7.95% after slow release
dehydration. It can be concluded that the slow release dehydration of raw materials is conducive to maintaining the
balance of raw material proportion, so as to improve the reaction degree of carbothermal reduction.

Key words: boron carbide; carbothermal reduction; slow release dehydration; kinetics; pressing; pre-

dehydration ; pellet
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