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Chemical industry brings us the environmental problem while it meets the basic 

human needs. It is necessary to build innovative process-engineering technologies for 

the reduction of energy consumption and the minimization of waste streams. The 

novel coupling of energy/environment related reactions in the membrane reactor will 

be discussed in this talk. Specifically, the equilibrium controlled water splitting and 

the kinetically controlled NO and N2O decomposition were studied in the perovskite 

BaCoxFeyZr1-x-yO3-δ (BCFZ) hollow fiber membrane reactor that allows the selective 

permeation of oxygen. It is found that the hydrogen production rate or the conversion 

of NO and N2O on the core side directly depends on the rate of oxygen removal from 

the core side to the shell side of the BCFZ membrane. The effective hydrogen 

production or nitrogen oxides abatement were achieved by coupling water 

dissociation or nitrogen oxides decomposition with a series of oxygen-consuming 

reactions on the opposite sides of the BCFZ hollow fiber membrane reactor. 

In the presented coupling strategies, not only the reactions on both sides of the 

membrane reactor are energy/environment related and/or industrially interesting, but 

also the reactor performance has been significantly improved, which contributes to the 

concept of process intensification. 
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