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Propylene epoxidation by oxygen over NaCl modified Cu-Ag/SiO,

bimetallic catalysts
MA Hua-hua, WANG Jian-fa, YANG Liang-feng, SU Wei-guang "
(State Key Laboratory of High-efficiency Utilization of Coal and Green Chemical Engineering,
School of Chemistry and Chemical Engineering, Ningxia University, Yinchuan 750021, China)

Abstract : Cu-Ag/SiO, bimetallic catalysts modified by different contents of NaCl are synthesized through sequential
hydrothermal and impregnation methods, which are applied to propylene-oxygen epoxidation reaction.The impact of the
molar ratio of Cu/Ag and the content of NaCl on propylene conversion and propylene oxide selectivity over Cu-Ag/SiO,
bimetallic catalysts is studied.It is found that CuAg alloy will not be formed between Cu’ and Ag” species.Cu90-Agl0/
Si0,-NaCl (0.7) bimetallic catalyst that is prepared with a Cu/Ag molar ratio of 9 and a NaCl/Cu molar ratio of 0.7
exhibits the highest activity in catalyzing propylene epoxidation,and delivers the highest space-time yield for propylene
oxide,while the corresponding propylene conversion and propylene oxide selectivity are 1. 85% and 21% , respectively.
Ag® species helps to improve the propylene conversion,and Cl™ ions improve the selectivity of propylene oxide.Ag’ and
NaCl synergistically promotes the dispersion and reduction of Cu” species.Cl™ ions also enhance the electron density of
Cu’ and the dispersion of Ag’, facilitating the formation of electrophilic oxygen species. Ag” and Cl~ synergistically
promote the formation of propylene oxide.Cu” species is the key to the formation of propylene oxide and may be the main

active site for propylene epoxidation reaction over Cu-Ag/SiO,-NaCl bimetallic catalysts.

Key words: propylene; propylene oxide; Cu-Ag/SiO, bimetallic catalysts; Cu’ species; NaCl
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