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Table 1 Element composition and structures information of different catalysts

fiEAkH Si/Al L@ Ce/wi% ¥ Cu/wt% BET/m?-g '@ Viions/ e’ g !
Cu/CeO, — 97.0 3.00 79 0.023
Cu/ZSM-5 10.2 — 2.95 370 0.125
Cu/(Ce0,@ZSM-5) 9.9 13.0 2. 87 374 0. 136
Cu/ (ZSM-5@ CeO, ) 9.8 12.5 2.92 319 0.121
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Fig.5 XPS results of Cu ion-exchanged catalysts
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Table 2 XPS elemental analysis of Cu ion-exchanged core-shell catalysts

KMTCR KL/ mol%

Cuw/Al

e 0 Al Si Cu Ce Al R I 0’0
Cu/CeO, 61.58 — — 3.74 34. 68 — — 22.2
Cu/ZSM -5 61.94 3.17 34.45 0.44 — 10. 87 0.14 29.9
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Fig.9 XPS results of the reacted samples
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Table 3 Surface element analysis of reacted samples determlned by XPS
. RMICRWKE/ mol% Ce*t/
AL , 0,470
0 Al Si Cu Ce S (Ce’* +Ce*™)
Cu/ZSM-5 61.94 3.17 34. 45 0.44 — — — 22.2
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Fig. 10 In situ DRIFTS study over different catalysts
proved SO, tolerance for NO reduction with NH; over Mn — Ce/
5 é:li'f-i/b TiO, catalyst at low temperature[ J]. Applied Catalysis B Environ-
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Construction of cerium-based high-efficiency sulfur-resistant
catalyst and NH, —-SCR reaction
WANG Hao', SU Bo', YAO Liang', LIU Jun', CHEN Song-xuan', ZHANG Run-duo’
(1. China ENFI Engineering Corporation, Beijing 100038, China;
2. Beijing University of Chemical Technology, Beijing 100029, China)
Abstract; Based on the principle of compound structure, the core-shell structure of ZSM -5 zeolite and CeO,
catalyst was constructed, and the effect of core-shell structure on catalytic performance, especially H,0 and SO,
tolerance and hydrothermal stability was explored. It was found that Cu/(ZSM -5 @ Ce0, ) core-shell catalyst
exhibited superior NH; —SCR performance and good SO, tolerance. Through a series of characterization analysis, it
show that the synergistic action of Ce and Cu in the core-shell catalyst can improve the denitration performance of
the catalyst, and ZSM-5 zeolite can provide a large number of acidic sites, enabling the adsorption and conversion
of Ce0, shell can not only stabilize the existence of copper ions and reduce the formation of CuO, aggregates, but
also produce more oxygen vacancy and adsorb oxygen species, which improved the catalytic activity at low
temperature. In addition, the SO, tolerance test also proves that CeO, shell can effectively inhibit the formation of
nitrate and ammonium sulfate, showing high SO, tolerance. Therefore, the construction of core-shell catalyst is of
great significance to promote the practical application of NO, -removal catalyst.
Key words: core-shell structure; NH; — SCR; redox ability; SO, tolerance; ZSM -5 molecular sieve; cerium

oxide; NO_ -removal catalyst



