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Preparation of high purity, high density and large particle size
3C-SiC powder by vacuum synthesis with multiple heat sources
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Abstract: 3C—-SiC micropowder of high purity, high density and large particle size which used the micron grade silicon
and carbon materials with mass fraction of 99% and 90. 87% respectively as raw materials were prepared by vacuum syn—
thesis with multiple heat sources . The effects of of the ratio of carbon and silicon, raw material size and reaction tempera—
ture were studied . The results show that the ratio of carbon and silica has an effect on the reaction speed and the product
purity, the 3C—SiC micropowder synthesized can reach 99.99% when the ratio of carbon and silicon is 1.05 : 1. Com-—
pared with the silica materials, the particle size of carbon material has a more significant effect on the product granularity,
the larger and higher purity 3C-SiC micropowder can be prepared when the carbon material is bigger in a certain extent.

The average particle size Dy, of micropowder can reach 21.7 um. In 1 300 ~ 1 800 °C, the higher of the temperature is,

the more completeness, bigger and compacter of the products are, and the density can be 3.212 g/cm’.

Keywords: vacuum synthesis with multiple heat sources; high purity; high density; large particle size; 3C —SiC

micropowder
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Tab.1 The product purity in different ratio of carbon and silica
it 3K %
G n(C) tn(Si)
SiC e C Si0, WFE Si
1 0.90 :1 98. 04 0.01 1.82 0.070
2 0.95:1 99.15 0.02 0.60 0.009
3 1.00 :1 99.25 0.19 0.55
4 1.05 :1 99.99 0.01 0
5 1.10 : 1 99.31 0.55 0.01
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Tab.2 Results of particle size analysis of products by different particle gradation of raw materials

AL/ um PR [ m
W5 KRV /(goem )
Ei)ﬁ)ﬁ*"l’ ﬁb’%}ﬁ)ﬁ*"l’ D]U D50 D9()
1 100 100 .15 3.6 10.7 24.8
2 150 100 .17 4.9 14.4 32.4
3 100 150 11 5.8 18.4 44.2
4 150 150 .12 7.2 21.7 47.6
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Fig.1 SEM photographs of products by different raw material size
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Fig.2 SEM photographs of products at different temperatures
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Fig.3 XRD patterns of the prepared powders
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Tab.3 The density of products
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