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Synthesis of nano-sized SiC-ZrB, ceramic powder mixture
by boro-carbothermal reduction method

ZHANG Zhao-fu, SHA Jian-jun, WANG Yong-chang, DAI Ji-xiang, LI Jian

(State Key Laboratory of Structural Analyses for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China)

Abstract: Nano-sized SiC-ZrB, ceramic powder mixture was synthesized at temperatures of 1000, 1200 and 1400 ‘C by
boro-carbothermal reduction method with ZrSi,, B,C and C as raw materials. The morphology, phase composition and
crystallite size of the synthesized powder mixtures were characterized by scanning electron microscopy (SEM) with
energy dispersive spectrometer (EDS) and X-ray diffractometry (XRD). Thermo kinetics calculation was also carried out
to analyze the synthesis mechanism. The results show that the synthesis reaction can not be completed thoroughly, and
unreacted ZrSi, can be detected in the powder mixtures. At 1200 ‘C, the reaction occurs completely, and both produced
particles, SiC and ZrB,, distribute homogeneously in the powder mixtures. The mean sizes of SiC and ZrB, particles in
the powder mixture synthesized at 1200 ‘C are 40 nm and 300 nm, respectively. At 1400 ‘C, the agglomeration
phenomenon of the ceramic powder mixture appears due to the sintering at high temperature.
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Fig. 1 SEM images of powder mixtures as-milled and synthesized at different temperatures: (a) As-milled; (b) Sintered at 1000 C;

(c) Sintered at 1200 °C; (d) Sintered at 1400 ‘C
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Fig. 2 High magnification SEM images and EDS patterns of powder mixtures: (a) Sintered at 1200 C; (b) EDS pattern for ZrB,

particles; (c) EDS pattern for SiC particles; (d) Sintered at 1400 ‘C
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Fig. 3 XRD patterns of powder mixtures synthesized at

different temperatures
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Fig. 4 Relationship between temperature and crystallite size

of ZrB, and SiC in powder mixtures
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Fig. 5 Relationship between Gibbs free energy and sintering

temperatures
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