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Table 1 Composition of the samples

sample Amount Amou_n-t of Amoun_t -of

No. n(Zr):n(Si) of B,O3 C addition/ Mg addition
addition/mol%  mol% /mol%

Al 31
A2 21 120 120 130
A3 11
A4 1.2
B1 100
B2 1:1 110 120 130
B3 120
C1 100
Cc2 110
c3 1:1 120 120 130
C4 130
D1 100
D2 110
D3 1:1 120 120 120
D4 130

D5 150
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Fig.1 XRD patterns of composite powders prepared with various
molar ratios of Zr to Si (B2O03: 120 mol%, C: 120 mol%,
Mg: 130 mol%, 1200 ‘C/2 h)
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Fig.2 Relative contents of phase in final products prepared with
various molar ratios of Zr to Si (B,Os: 120 mol%, C: 120

mol%, Mg: 130 mol%, 1200 “C/2 h)
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Fig.3 XRD patterns of composite powders prepared with different
B,03 contents (n(Zr)/n(Si)=1:1, C: 120 mol%, Mg: 130

mol%, 1200 ‘C/2 h)
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Fig.4 XRD patterns of composite powders prepared with different
C contents (n(Zr)/n(Si)=1:1, B,03: 120 mol%, Mg: 130
mol%, 1200 C/2 h)
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Fig.5 XRD patterns of composite powders prepared with different
Mg contents (n(Zr)/n(Si)=1:1, B,0s: 120 mol%, C: 120
mol%, 1200 ‘C/2 h)
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Fig.6 FE-SEM images of final product prepared with different B,O3 contents (1200 ‘C/2 h):
(a) 100 mol%, (b) 110 mol%, and (c) 120 mol%
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Low Temperature Preparation of ZrB,-SiC Composite Powders by a Combined
Molten Salt and Carbothermal/Magnesium Reduction Method

Li Faliang™?, Li Wen?, Zhang Haijun*
(1. The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)
(2. Hubei Smile New Material's Co., Ltd, Wuhan 438400, China)

(3. Jiangxi Engineering Research Center of Industrial Ceramics, Pingxiang 337022, China)

Abstract: ZrB,-SiC composite powders were prepared in NaCl-KCI flux using zirconium, silica, and boron oxide as main raw materials,
magnesium powder as a reducing agent by a combined molten salt and carbothermal/magnesium reduction method. The phase composition
of the synthesized powders was investigated by X-ray diffraction. The influences of molar ratio of the Zr/Si, the content of activated
carbon, the silica and boron oxide on the phase composition and contents of the crystalline phase of the ZrB,-SiC composite powders were
investigated. The results show that high purity ZrB,-SiC composite powders can be synthesized with the molar ratio of n(Zr)/n(Si) 1:1 and
the amount of activated carbon, silica and boron oxide was 120 mol%, 120 mol% and 150 mol%, respectively, in NaCI-KCI flux with the
molar ratio of n(NaCl)/n(KCI) 1:1 at 1200 <C for 2 h, and the amount of ZrB, and SiC are 59 wt% and 35 wt%, respectively in the
prepared powders. FE-SEM results indicate that there is aggregation in the final powders with the particle size of about 0.5 um. Compared
with the conventional carbothermal/magnesium reduction method, the synthesis temperature of ZrB,-SiC composite powders is reduced by
about 200 <C in the present work.

Key words: ZrB,-SiC; molten salt; carbothermal/magnesium reduction; composite powders
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