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Table 1 Atomic concentration on the catalyst surface

Binding Energy /eV Content /%
Catalyst
Co™ Co™ Cu* Cu™* Co™ Co™ Cu’ Cu™*
781.6 779.8
Co;0,/C - - 59.71 40.26 - -
796.5 794.8
780.8 779.4 932.6 934.2
5.2 Cu0,/Co;0,/C 39.51 60.49 54.96 45.04
796.6 794.8 952.6 954.2
780.7 779.4 932.9 934.3
8.0 Cu0,/Co;0,/C 22.75 77.25 33.61 66.39
796.7 794.9 952.8 954.5
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£ C0,0,/C . 5.2 Cu0,/Coy0,/C F18.0 Cu0,/Cos0,/C
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M77.25%, Co™ 1) AR AL U Cu 5 Co Z (R A7 7E
BT GRS , [T HIFSE 20, Co™ Wik JBE (388 i )
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Xt F 8.0 Cu0,/Co30,/C, Cu 2p,, Fll Cu 2p,, H 15 (H 43
B2 952.8 F1933.2 eV, 43 HIHL 4 4 9329, 934.3

F1952.8., 954.5 eV 4 NFEEIE, THAA 4R BY T
B N T REER LS ILZE A REEHEN, Cu 2ps, 7F
932.9 F11952.8 eV I} f4FAEIE T &8 T Cu’, Ti7E 934.3
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%ﬂ Cu+;j\:ﬁ[27]'

FEEL6 (), O 1s ik /3 2R AN, 7E531.5 ~
531.7 eV [l N AT A B F 2% B 0, A
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Table 2 Specific surface area, pore volume, pore size, and element content of the catalyst

Element content /%

Catalyst Ager/(m*+ g™ Velem®+g™") Dy/nm
Cu Co
Co,0,/C 225 0.182 4.46 - -
5.2 Cu0,/Co;0,/C 290 0.205 3.74 52 22.3
8.0 Cu0,/Co;0,/C 226 0.217 5.84 8.0 29.5
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Table 3 H,-TPR results for catalyst

Catalyst T/ C T/ C T/ C
Co;0,/C 29291 395.52 511.76
5.2 Cu0/Co0,0,/C 226.55 271.58 400.65
8.0 Cu0,/Co;0,/C 208.02 265.17 427.35
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Selective Catalytic Reduction of NO by CO over Cu-doped Co;0,/C
Catalysts Derived from ZIF-67

WANG Zhu-feng, HUANG Jia-wei, LUO Bing-bing, SU Ya-xin'
(School of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: NO, from industrial gas or motor vehicle exhaust is bad for the environment and the human. Selective
catalytic reduction of NO by CO gas (CO-SCR) is a promising denitrification technology. At present, the denitration
characteristics of CO-SCR catalysts have been reported mainly under anaerobic conditions. Considering the practical
application, it is necessary to explore a catalyst with high denitration efficiency in an aerobic environment. As a new
functional material, the metal-organic framework is an excellent carrier of denitration catalyst, among which the ZIFs
series has excellent performance. ZIF-67-derived Co;0,/C was modified by introducing Cu, and a series of Cu0,/
Co;0,/C catalysts were obtained by pyrolysis and oxidation after loading copper on the carrier by the impregnation
method. The physical and chemical characteristics of catalysts were characterized by ICP, SEM, XRD, TEM, TGA,
XPS, BET, and H,-TPR techniques. The introduction of Cu metal will not damage the original crystal structure
of the carrier, according to the XRD, and will instead promote the dispersion of surface materials, suggesting that
copper has a promoting influence on the dispersion of cobalt. This conclusion was further supported by XPS, which
demonstrated that the promotion effect might increase the number of oxygen vacancies on the surface of the catalyst.
BET discovered that copper promotes cobalt dispersion, which promotes the dispersion of metal oxides to prevent
the emergence of big holes. Additionally, according to H,-TPR results, we discovered that the addition of Cu caused
the reduction peak of the catalyst to move toward the low-temperature region, indicating that Cu improved the
reducing ability of the catalyst. In the series of catalysts prepared, 8.0 Cu0,/Co;0,/C achieves approximately 95% NO
conversion at 300 °C and N, selectivity of 98%.

Key words: CO-SCR; metal-organic framework; ZIF-67; impregnation method; Co,0,/C



