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Abstract— Carbon dioxide reforming of methane was performed over a commercial nickel-based catalyst(ICI 46-1) to
compare it with steam reforming of methane. Under the same conditions, the conversion of methane in carbon dioxide re-
forming was lower than that in steam reforming, but the yield of carbon monoxide was higher due to the higher selectivity
to carbon monoxide. While no deactivation of catalyst was observed in steam reforming, cokes, which can be formed by
methane cracking(CH, — C+2H,) or Boudouard reaction(2CO — C+CO,), deactivated the catalyst for carbon dioxide re-
forming. Carbon dioxide reforming produced synthesis gas with a low hydrogen-to-carbon monoxide ratio, which could be
useful for synthesis reactions requiring such a ratio. No synergy effect between carbon dioxide and steam was found for
simultaneous carbon dioxide and steam reforming of methane.
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Fig. 1. Test of external diffusion effect(1 atm, 650 °C, CH/CO,/He=1/

1/4).
Reactor loading was changed while space velocity was kept same.
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Fig. 2. Test of internal diffusion effect(1 atm, 650 °C, CH,/CO,/He=1/
1/4).
The size of catalyst particles was changed under otherwise iden-
tical conditions.
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Fig. 4. Activity test with time on stream for steam reforming(0.1g
cat., 1atm, 600 °C, CH,/CO,/He=1/1/10, F/W=36,000 L/Kg/h).
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Fig. 13. The conversion of CH, as a function of feed gas composi-
tion(0.2 g cat., CH,/(CO,+H,0)/He=1/1/4).
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Fig. 14. Variation of standard Gibbs free energy on temperature for
steam reforming(SR), carbon dioxide reforming(CDR), and
water gas shift reaction(WGSR).
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