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ABSTRACT

The Silica—Carbon mixture was made with addition of carbon black in the compesition which monodispersed
spherical fine silica was formed by the hydrolysis of ethylsilicate, mole ratio of Carbon/Alkexide was 3.1 and
B—SiC powder was synthesized by reacting this mixture at 1, 350~1, 500 in Ar atmosphere.

The results of this study are as follow :

(1) The purity of synthesized 8—SiC powder was abave 99,98% and it was in cubic modification with latlice

constant of 4.34764 .

{2) The rate—controlling steps varied with the reaction temperature for the synthesis of §—5iC in this study ,
mucleation and growth of #—SIiC at 1, 350~1, 400, interfacial reaction at 1, 450°C and diffusion described
by Jander Equation at 1,500°C.

(3) When the rate—determining step was nucleation and growth, the activation energy was about 87. 8keal/mol.
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Ethyl Silicate & <49 IEx §- SiCel&% 4o Azt A7 (1)

Table 1. Chemical Component of Synthetic f#—SiC Obtained al I1,450°C for 5hrs, (Carbon/

Alkoxide=3.1)

{umit ; ppm)

Cr Fe As W Na

Tetal | A-SiC
{poiny) (%)

K Hf ¢ Zn 5b

Mutichannel
Analyzer (90}

02 180 071 07 03

06 .02 .01 .08

180 40

| 99.98
{0.018%)

Tahble 2. Average Particle Size and Lattice Parameter
of A—8iC Synthezied al 1,450°C for 5hrs
(Carbon/Alkoxide=3.1)
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Fig.1. Fraction reacted §—S5iC VS reaction time at
respective reaction temperatures.
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Table 3. Fraction Reacted #—SiC at Various
Temperatures for Various Times.
Reaction Holding Tune Wt Fraclion off  Fraction
Temperature ,mg]._]} 18-SiC in the Reacted
{C) s [Products £-SiC
50 0.01 0.03
180 005 011
1350 304 0.10 0.21
420 0.21 0.40
540 0,39 0.61
a0 0.04 [IRE]
180 0.10 0.21
1400 300 0.40 b &2
420 (.38 018
540 077 .90
20 0.06 0.13
60 0.18 a 35
1450 180 0.50 072
300 0.97 1.00
15 077 0.90
40 0.91 0.97
1500 60 0.97 1.00
180 097 1.00
300 3.490 1.00
Frelvt, m3k Fig 19 432 Sharp, Brindley w4l
Achar'9g] c.uw 71;01 HL%-%DH BLAZ s s

Hem:ock 2 Sharp“’” “4
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at respective reaction temperature.
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Table 4. Reaction Rate Equations and Value of M
for SiC Producis,

Reaction Temp, {C) Rate Equalion M
1,500 (1—{l—a)H)P= 0.54
1,450T 1-{1— )”"*kt 112
1,400°C [—=In{l—a))*=kt 1.75
1, 350°C (=Inil—a))"= 1.95
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Fig.4. Arrhenius plot of the obtained data on the rate

of reaction.
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