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Effect of hydrogen combustion on hydrogen permeation membrane
autothermal reactor

LIU Song-jun, TIAN Ye”
(Tianjin Key Laboratory of Applied Catalysis Science and Technology and State Key Laboratory of Chemical
Engineering ( Tianjin University) , School of Chemical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: A new palladium membrane autothermal reactor model is proposed in this paper. The membrane functions
as a hydrogen separator and heat exchanger. A part of produced hydrogen is combusted for providing energy. A 1-D shell-
tube type membrane reactor is used and the governing equations, kinetics data, membrane data and species physical
properties are programmed and calculated by using Matlab. The homogeneous combustion kinetics and catalytic combustion
kinetics are compared. The results reveal that the reactor is likely to experience the explosion without combustion catalyst,
while the catalytic combustion can avoid the explosion and also boost the capacity of this reactor. The fast catalytic
combustion which prevents the hydrogen accumulation on the combustion side is the key factor of operation security.
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