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Abstract : The previous studies have found that CO/CH, two-component system has a significant synergistic effect during
catalysis cracking. This paper analyzes the mechanisms of this synergistic effect by theoretical calculation. The rate-deter-
mining steps of CH, cracking process are the dissociation of the first H atom and the last H atom with the reaction energy
barriers of 106 kJ/mol and 131 kJ/mol, respectively. CO is cracked directly into C and O on the Ni( 111) surface with
the reaction energy barrier of 362 kJ/mol. During the catalytic cracking of CO/CH,, the O atom from CO cracking
changes the path of the final step of CH, cracking by the step of CH+O—CHO—C+OH, which has lower reaction energy
barrier than CH direct cracking. The H atom from CH, cracking changes the path of CO cracking by the step of CO+H—
COH—C+0H,which has lower reaction energy barrier than CO direct cracking. The intermediate product OH changes
the path of the final step of CH, cracking by the step of CH+OH—CHOH—C+H,0, which has lower reaction energy
barrier than CH direct cracking.
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Fig.1 Catalytic surface and cracking molecules
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Fig.2 Adsorption structures of CH,,CH;,CH,,CH and C
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Table 3 Energy changes during catalytic cracking of CH,+OH

S R 22/ (k]/mol) SR (kJ/mol) SO e 22/ (kJ/mol) SR/ (kJ/mol )
CH,;+OH—CH,0H 75 23 CH;O0H—CH, +H,0 63 -121
CH,+0H—CH,OH 69 -14 CH,0H—CH+H,0 51 -133

CH+OH—CHOH 55 -50 CHOH—C+H,0 28 -151
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