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The CO disproportionation reaction (Boudouard reaction), CO+CO=CO2+C is one of key free carbon formation processes occurring both in high-temperature gas ﬂows and in non-equilibrium electric discharges, there is two possibilities, one it occurs in the surface and the other one in the gas phase. 
This paper presents the gas phase reaction rate for CO+CO=CO2+C obtained using transition state theory1,2. The calculation was developed at M06L/aug-cc-pVTZ, the activation energy for the forward direction is 158.1 kcal mol-1 while in the reverse direction is only 1.3 kcal mol-1.
The original reaction rate has been modified to include the vibrational modes of reactants. Essenhigh6 suggested high vibrational level of reactants has been necessary in order to achieve the products. Using the Dunham coefficient4, the vibrational energy has been included in the calculation  in order to compare with reference data for the title reaction. 
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