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SiO Generation Kinetics in the Reaction of SiC with Carbon Monoxide in the Tem-
rerature Range 1900 to 2200°C. By Hirobumi INoue, Toshikatsu TErul, Jiing-Ruey JENG,
Yasuo OMORI and Masayasu OHTANI.

Determination of the rates of reaction between silicon carbide and carbon monoxide is important not
only in mathematical models of the blast furnace, specifically associated with silicon transfer to hot
metal, but also in the attack of the silicon carbide ceramics by oxidizing atmospheres.

Generation of silicon monoxide during the reaction SiC+CO=SiO+2C was investigated from the
kinetic points of view in the temperature range 1900 to 2200°C using a specimen of silicon carbide
with the porosity of 42 percent.

The results can be summarized as follows:

1) The outer shell of the SiC specimen is covered by porous graphite, forming a reaction zone

between the outer graphite and the inner silicon carbide.

2) An increase of total pressure does not affect the rate of the reaction of silicon carbide with
carbon monoxide.

3) The rate of the reaction increases with increasing temperature.
4) Assuming that the unreacted core model can be applied to the resuits obtained, the temperature
dependence of the rate parameters were determined to be as follows:
rate constant of chemical reaction

k.=1.91x10%xp (—90,640/RT)
intraparticle diffusion coefficient

D,=2.43x107® 72 (Received June 10, 1987)

Keywords: silicon monoxide, silicon carbide, rate of chemical reaction, graphite, carbon
monoxide.
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Fig.3 Effect of gas flow rate on the reaction of SiC with carbon monoxide

at various temperatures.
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Table 1 Calculated values of mass transfer coefficient through
gaseous film ks, Dsjo-co, Re and Sc at various temperatures
and flow rate of carbon monoxide.

T(X) V(N!//min) Pco(atm) Dsio-co(cm?/sec) Re(—) Sc(—) ki(cm/sec)
2173 0. 500 1 7.21%, 8,39%2 8.5 0.61 36.3
2273 0. 500 1 8.37*, 8,97* 8.3 0. 56 41.5
2373 0. 500 1 9.65*!, 9, 58** 8.1 0. 52 47.1
2373 0.333 1 9.65*!, 9,58%* 5.4 0.52 43.6
2373 0. 250 1 9.65%!, 9, 58%** 4.0 0. 52 41.5
2473 0. 500 1 11. 69*!, 10. 55** 7.8 0. 49 53.2

%k1: estimated from equation proposed by Nuibe et al'®.
%k2: estimated values

11) Clair, H. W.St. : Trans. Met. Soc. AIME., 233 (1965), 1145.
12) Ranz, V.E.; Marshall, W.R.: Chem. Eng. Prog., 48 (1952), 141.
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Fig. 6 Plots of L. H.S. of Eq. (4) at various fractional reactions
at 2100°C against the reciprocal of gas flow rate 1/Q.

*G'sio: JANAF Thermochemical Tables, U.S. Department of Commerce/National Bureau of Standards/
Institute of Applied Technology, June 1971, Supplements 1974, 1975.
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14) Moelwyn-Hughes, E.A.: Physical Chemisty (1961), Pergamon Press.
15) Bird, R.B.; Stewart, W.E.; Lightfoot, E.N.: Transport Phenomena, (1960) John Wiley and

Sons.

16) Wilke, C.R.: J. Chem. Eng. Phys., 18 (1950), 517.
17) Gokarn, A.N.; Doraiswamy, L.K.: Chem. Eng. Sci., 3 (1973), 401l.
18) Barin, L ; Knacke, O.: Thermochemical Properties of Inorganic Substances, Springer Verlag

Berlin and New York (1973).
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