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Table 1 Part of reactions in the Curran mechanism with
acetylene participation

No. Reaction A(mol,més) 4 Ei (J/mol)
1  CH+HCCO—CO+C,H, 5.000x10" 0.00 0.000
2 CO+C,H,—»CH+HCCO 1.721x10% 0.00  6.880x10°
3 CyHzt0,—>CoH,+HO;, 2.120x10712 6.00  3.964x10*
4 CyHz+HO,—CyH3+0, 1.087x107™ 591  1.005x10°
5  CH3+CoHs—>CH,+CoH, 3.920x10° 0.00 0.000
6  CH4+C,H—>CHs+CoHs 3.497x10° -0.19  2.959x10°
7 CyHy+0,—»HCCO+OH 2.000x102 150  1.258x10°
8  HCCO+OH—CyH+0; 1.582x10* 096  1.121x10°
9  0+C,H,—>C,H+OH 4600x10°  -1.40  1.210x10°
10  C,H+OH—>0+C;H, 3.056x10° —0.60 —7.449x10°
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Fig.4 Influence of molar ratio of [O,]/[CH,4] on the partial oxidation
process of CH, at preheating temperature of 873 K
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Simulation of Partial Oxidation of Methane to Acetylene with Detailed Reaction Mechanism

CAO Su, WANG Tie-feng
(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The non-catalytic partial oxidation of methane to acetylene was simulated with Curran detailed reaction mechanism using
CHEMKIN software. Under the industrial relevant operating conditions of preheating temperature 873 K and oxygen/methane molar
ratio 0.55, the simulated maximum acetylene concentration was 7.6%(mol), in agreement with the industrial data. The effects of
operation parameters, such as oxygen/methane molar ratio, preheating temperature and reaction time, on the ignition delay time and
species concentrations, were investigated. The simulation results show that there is an optimal oxygen/methane molar ratio to get the
maximum acetylene concentration at a given preheating temperature. The maximum acetylene concentration can be notably enhanced by
increasing the preheating temperature: the maximum acetylene concentration was 7.8%(mol) at preheating temperature 823 K, and was
8.4%(mol) at preheating temperature 1023 K. The acetylene concentration deceased rapidly after reaching its maximum, therefore the
product mixture must be quickly quenched at the position of maximum acetylene concentration to get a maximum acetylene yield.

Key words: detailed reaction mechanism; methane; non-catalytic partial oxidation; acetylene; oxygen-lean condition



