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Preparation of Ultrafine B,C Powders by Reaction-Diluted Self-Propagation
High-Temperature Synthesis Method

LI Yuexing', FAN Mingcong', WANG Jilin*, CHEN Yabing', GU Yunle™
1. School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. School of Materials Science and Engineering, Guilin University of Technology, Guilin 541004, China

Abstract: The ultrafine boron carbide powders were prepared by the diluted self-propagation high-temperature
synthesis (SHS) method using H;BO:/Mg/CsH .04 as a reaction system. The ratios of endothermic/exothermic
reaction in SHS were controlled by changing the ratios of raw materials, and then controlling the SHS process
and the product particle sizes. The optimal conditions were the endothermic/exothermic ratio of 0.14 with an
initiation temperature of 800 °C. The crystal structure, morphology, structure and size distribution of the products
were characterized by X-ray diffraction, scanning electron microscopy, Raman and Fourier infrared
spectroscopy, laser particle size analyzer and thermogravimetry differential scanning calorimetry, respectively.
The results showed that the highest purity B,C powders with an average particle size of 400 nm could be
prepared when the mass ratio of C,B and Mg was 1:2.9:5.8 and the initiation temperature was 800 C.
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Fig. 1 (a)XRD pattern, (b)SEM image, (c¢)particle size distribution, (d)FT-IR spectrum, (e)Raman spectrum and

(f)thermogravimetric and differential scanning calorimetric curves of the B,C sample
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