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ZSM-5 molecular sieve doped with double rare earth metals for
dehydrogenation of low carbon alkanes
CHEN Li-li, QIU An-ding*
(School of Chemistry and Molecular Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: ZSM-5 molecular sieve with different mass ratios of La to Ce is synthesized by hydrothermal method using
cerium nitrate and lanthanum nitrate as precursors. Platinum-based catalysts with different supporters are prepared by
stepwise impregnation method through supporting platinum and sodium on the prepared ZSM-5 molecular sieve,and are
characterized by XRD,BET,NH;-TPD and TG.Catalytic performances of catalyst are evaluated in a fixed bed reactor by
using propane as raw material to carry out dehydrogenation.The effects of different reaction conditions on the performance
of catalysts are investigated.The results show that the appropriate addition of lanthanum and cerium in ZSM-5 molecular
sieve can lead to drops of specific surface area,pore volume and pore size of as-prepared catalysts, and can reduce the
crystallinity of as-prepared molecular sieve compared with pure ZSM-5 molecular sieve but has not impact on the original
crystal structure of molecular sieve.The PtNa/La-Ce-ZSM-5 catalyst with mass ratio of La to Ce at 0. 75 shows the best
catalytic activity when the catalyst dosage is 2.0 g, reaction pressure is 0. 1 MPa, reaction temperature is 590°C , the
molar ratio between hydrogen and hydrocarbon is 0. 25 and the mass space velocity is 3 h™'.Meanwhile , the conversion of
propane is 36. 8% and the selectivity of propylene is 95.9%.The catalyst remains good catalytic stability after 40 h of
reaction.
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