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Experiment and Kinetics Simulation on the Pyrolysis of n-Decane
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Abstract: In this work, atmospheric cracking equipment was used to study the distribution of the main
gas products of n-decane pyrolysis including hydrogen, methane, and ethylene between 973-1123 K and
at different residence time of 0.5-2 s. The detailed mechanism for n-decane pyrolysis, which was
composed of 1072 steps and 281 species, was automatically generated by the ReaxGen program that was
developed in our laboratory. We thus carried out kinetic modeling and the results were compared with
experimental observations. Using sensitivity analysis we identified the main reaction steps, the alkyl
rearrangement and the B-cleavage reactions, which mostly influence the distributions of hydrogen,
methane, and ethylene at atmospheric pressure and 973 K with a residence time of 1 s.
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Fig.1 Schematic diagram of apparatus

1 —nitrogen; 2 —valve; 3 —needle valve; 4 —mass flow meter; 5 —feed tank; 6 —temperature controller;

7—off valve; 8 —pre-heater; 9—heater; 10—cold trap; 11— gas chromatograph
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Fig.3 Experimentally observed variation tendency of hydrogen, methane, and ethylene yields with the residence time
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