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Theoretical Explanation of the Special Temperature Dependence of
Rate Constant for Oxidation of Carbon
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Abstract: For oxidation of carbon in different temperature ranges, there is different temperature
dependence of rate constant. The temperature dependence can be divided into two sections. The first
section is mainly determined by the chemical adsorption of oxygen on the carbon surface, forming oxygen-
containing surface complexes. The effect of temperature on adsorption equilibrium of oxygen results in
the first increase and then decrease of rate constant with increasing temperature. For the second section,
it is mainly influenced by gasification of carbon in carbon dioxide, in which desorption of the carboxyl
group is the rate-determining step (r.d.s.). In this paper, a comparison among the formerly established
mechanisms for carbon oxidation at high temperature was made and a simplified mechanism was put
forward. The rate equation for the second section was deduced based on this new mechanism using
r.d.s. approximation and pre-equilibrium approximation treatments. The deduced rate equation is in good
accordance with the main experimental facts. Therefore, a satisfactory explanation is given for the unusual
behavior of carbon oxidation.
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