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Abstract Catalytlc behavior of Co-based/zeolites (‘ataly%ts was 1nve%t10ated in NO, reduction by CH,. Optimization of promoter and
support was investigated by catalytic tests, and the relationship between catalytic activity and catalyst structure was illustrated by
catalyst/characterization. Co-Fe/SAPO- 34 exhibited the highest activity among various Co-base/zeolites catalysts. The maximum
conversion of NO_ with 52. 7% was obtained on Co-Fe/SAPO-34 at 450°C. The inhibition of activity of Fe/zeolites became severe in
the presence of SO,, CO,, and H,0. CO, exerted virtually no effect on the SCR activity of Co-Fe/zeolites. The inhibition of NO,
conversion by H, O was reversible for Co-Fe/zeolites catalysts. Cobalt species were mainly present in CoO and Co( OH), states in Co-
Fe/SAPO-34. Co,0,and Co( OH), were the main cobalt species of Co-Fe/ZSM-5, while CoO, CoAl,O, and Co,0, might be present
in Co-Fe/Beta. The ratio of Fe** /Fe’* in the surface layer of Co-Fe/zeolites decreased in the order of Co-Fe/ZSM-5(3.98) > Co-Fe/
SAPO-34(0.52) > Co-Fe/Beta(0.43). The active states of cobalt species and suitable ratio of Fe** /Fe’* were important for the
activity of Co-Fe/zeolites in CH,-SCR. CH,-SCR over Co-Fe/zeolite catalysts started with the adsorption of NO and CH, on Brgnsted
acid sites of the zeolite to produce NO * and carbon-containing species(—C =0 and —COO) in the presence of oxygen, respectively.
Subsequently, the important intermediates of nitrate species were generated from NO* at the active sites. Finally, nitrate species
reacted with carbon-containing species to form N, and CO,.

Key words ; Co-based/zeolites; NO_; CH, ; catalytic reduction; promoter; support
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Table 1 ~ XPS parameters from Co 2p in Co-Fe/zeolites and relevant reference compounds

K Co 2y, B i/ eV WEIIHE (2py,5 ~2pys0)/eV SCHK
Co0 780 +0.3 15.5 [17,18]
Co(OH), 780.9 +0.2 16.0 [17,18]
Co;0, 780.5 15.0 [18]
CoAl,0, 781.9 +0.5 15.8 [18]
Co-Fe/SAPO-34 781.2 15.6 A5
Co-Fe/ZSM-5 780. 5 15.6 KNS

Co-Fe/Beta 781. 1 14.6 ENiE
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Table 2 XPS Parameters from Fe 2p;,, in Co-Fe/zeolites

RS, Fe?* Fe3+ Fezf /Fes +

4iEhe/ eV E3iiTpA 456 e/ eV EJiiTpA (R
Co-Fe/SAPO-34 710. 8 1463.0 712.5 2793.8 0.52
Co-Fe/ZSM-5 711 2548.8 712.7 641.0 3.98
Co-Fe/Beta 709. 5 545.6 712.3 1260.9 0. 43
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