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Preparation of Ceramic Fine Powders using Active Metal
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A procedure for preparing transition metal non—oxide fine powders is proposed from the

viewpoint of material design. For this purpose, the formation mechanism of zirconium or

hafnium boride, carbide and nitride was investigated. By—reaction of active metal and non—

metal sources such as amorphous B, CH, and N, was involved in these reactions, and the

conditions controlling the by—reaction to prepare the metal non—oxides were clarified. The

powders were prepared at a temperature of less than 1000°C and had particle sizes of 0. 03—

0.5 ¢ m. Furthermore, it was shown that this procedure is applicable to the preparation of

magnetic and composite materials.
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Preparation conditions of zirconium or hafnium boride, carbide and nitride, and
particle size of synthesized powders.

Particle size(um)
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Fig.1 Effect of heating temperature on the

reduction of ZrO, by Mg in Ar.
Mg/Zr0, molar ratio, O : 5, A :4,
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Fig.2 Change in the formation rate of a —

Hf with treatment temperature at
the holding time of 1h in Ar.
Mg/HfO, molar ratio, O : 5, A : 4,
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Fig.3 Change in the formation rate of
HfN as a function of nitrization
temparature in the 2nd stage of
separation method in N,.

Reduction condition in the 1st stage;
800°C, 1h in Ar, Mg/HfQ, molar

ratio, O :8, A:7 []:6 :5.
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Fig.4 Change in the formation rate of
HfN as a function of N,/(N,+Ar)
vol% at the holding time of 1h.
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Table2 XRDresults for the products derived from ZrQ,, Mg and CH, at 750°C for 30 minutes.

Heating Mg/Zr0, molar ratio
rate 2.0 2.2 2.3 2.5 3.0 4.0 5.0
(C/min) o Zr0, cont‘t:.‘;lt (wt?) N
71.7 70.0 68.8 67.0 62.8 55.9 50.3
o XRD ph;ses .
2 ZrC(91%) ZrC(96%) ZrC(99%) ZrCc(991) ZrC(997) ZrC Zrc (941)
Zro, Zr0, Zr0, 2r0, 2r0, g-2r
5 2rc(9I%) Zrc(96R) Zec(99%)  ZeC C  Zrc(98%) Zrc(68%)
Z2ro, Zro, Zr0, a-2r 4-Zr
10 ZrC(94%) 2rC(99T)  ZrC arc ¢ Zrc(911)  Zrc(613)
Zro, Zr0, ¢-Zr g-Zr
20 zec(96l)  zrc e 2cC ¢ 7rc(89%) Zrc(57%)
Zro, a-2r g-4r
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Fig.7 Particle size distribution of ZrC

powder derived from ZrO,, Mg and
CH, at 750°C for 30 minutes.
Mg/Zr0, molar ratio, 0:2.2, A:4.0.
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Fig.8 Scanning electron micrograph of
powders synthesized by heating the
sample of Zn/Fe,0; molar ratio=

0.35 at 500°C for 3h in Ar.
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