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Abstract: Catalytic ignition mechanism of gaseous hydrogen/gaseous oxygen in a cylindrically shaped honey-
comb ceramic coated with platinum was investigated experimentally and numerically. The effects of reaction kinet-
ics and molecular diffusion on catalytic ignition characteristics were analyzed. Results show that the control mecha-
nism of the catalytic reaction is determined jointly by the flow velocity and the composition of the mixture. When
the flow velocity or equivalent ratio is relatively large, the catalytic ignition is controlled by reaction kinetics.
When the flow velocity and equivalent ratio are small, the catalytic ignition is controlled by molecular diffusion.
When the flow velocity and equivalent ratio are moderate, there exists a transition zone in which the catalytic igni-
tion is controlled by both molecular diffusion and reaction kinetics, and the reaction system can reach high tem-
peratures without tempering. Sensitivity analysis shows that the key elementary reactions in catalytic reactions are
the adsorption reactions of hydrogen and oxygen and the desorption reactions of hydrogen, and that the key ele-

mentary reactions in gaseous reactions are the chain reactions containing O, H, and OH radicals and the for-
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Fig.1 Schematic diagram of honeycomb monolith reactor
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Tab.1 Related parameters of honeycomb structure reactor

2 B

ALK E Vem 3,10
AL B A% Di/em 2

L& /in” 200

FLBEJELRE £ /mm 0.19

JERE dp/dx/ (MPa + cm™) 1.2x 107

AL Wealg 14.13
BN B B RN Acee/ (m? - g7) 189
B4 B B 2 R read % 80

®2 BEPHEHDREH

Tab.2 Boundary conditions for the monolith reactor
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Fig.2 Sectional view of catalytic reaction chamber
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Fig.4 Gas temperature along the axial centerline of catalyst
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Fig.5 Variation of mole fraction and site fraction of main
components along the axial centerline of catalysts
under different equivalent ratios
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Fig.12 The gas temperature as a function of time at dif-
ferent positions
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