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Fig.1 XRD patterns of samples nitrided at 1300 ‘C/2 h with

different additions of Y03 nanoparticles as catalysts
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Fig.2 Contents of crystalline phase in samples nitrided at
1300 “C/2 h with various additions of Y,03 nanoparticles

as catalysts
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with 1% Y,03 nanoparticles as catalysts
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Fig.5 SEM images and EDS result of the samples nitrided at 1300 ‘C/2 h with different amounts of Y,O3 nanoparticles as catalyst:
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Fig.6 Vapor-vapor-solid (VVS) mechanism for the growth of

SizNs whiskers using Y,03; nanoparticles as catalysts:

(a) SisNg4 seed, (b) SisN4 particle, and (c) SisN4 whisker
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Catalytic Effect of Y,03; Nanoparticles on Nitridation of Silicon Powders

Zhao Wanguo, Zhang Haijun, Duan Hongjuan, Deng Xiangong, Wang Junkai
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: Using PEG as surfactant and NH3; H,0 as precipitant, Y03 nanoparticle (NP) catalysts were homogeneously deposited on the
surface of Si powders by an in-situ precipitation method and SisN4 was then prepared by nitridation of Si powders. The effects of various
processing parameters including the amount of catalyst and nitridation temperature on the synthesis of SizN4 powders were investigated.
Phase composition and microstructure of the SisNs were characterized by X-ray diffraction and field emission-scanning electron
microscopy equipped with EDS, respectively. The results show that when the sample is nitrided at 1350 “C/2 h with 1 wt% of Y,03; NPs as
catalysts, the residual Si content in the final sample is less than 1wt%. Many of SisNs whiskers with 20~200 nm in diameter and several
microns in length form in the final products. Vapor-vapor-solid (VVS) growth mechanism is responsible for the growth of SisN. whiskers.
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Corresponding author: Zhang Haijun, Ph. D., Professor, Wuhan University of Science and Technology, Wuhan 430081, P. R. China, Tel:
0086-27-68862829, E-mail: zhanghaijun@wust.edu.cn



