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Abstract: Ni-Fe-based oxygen carriers supported on H-ZSMS5 zeolite were synthesized using the incipient wet
impregnation method for the chemical looping ethane oxidation dehydrogenation process. The reaction performance
of the oxygen carrier was investigated through isothermal experiments, test conditions verification, and long-term
cyclic experiments. The reaction mechanism of the oxygen carrier was characterized and analyzed by XRD,

FTIR, C,H¢-TPR, and ESEM-EDS. Experimental results show that Ni species enter the framework of zeolite
while Fe species are uniformly dispersed on its surface. The former is responsible for ethane conversion while the
latter selectively produces ethylene; their synergistic effect results in higher ethane conversion and ethylene selec-
tivity compared to pure-phase loaded zeolite oxygen carriers. Among them, an optimal oxygen carrier exhibits
92.21% ethylene selectivity and 16.34% ethylene yield at 650 ‘C while maintaining stable performance during 24

cycles of redox processes.
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