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Catalytic Activity of Novel Noble Metal Modified Ag Al,O; for
Selective Catalytic Reduction of NO, and Reaction Mechanism
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Abstract The selective catalytic reduction SCR of NO, with propene over trace noble metals Pt Au and
Pd -modified Ag AL O; catalysts in excess oxygen was studied. The activity test results show that 5% Ag-
0.01%Pd AlLOs has a higher NO, conversion than Ag Al,O; especially at temperatures from 300 to 500 C.
However the addition of Au and Pt into Ag Al,O; decreases the reaction activity. In situ diffuse reflectance in-
frared Fourier transform spectroscopy study suggests that the presence of Pd favors the formation of surface eno-
lic species from the part oxidation of propene. The enolic species is very active to react with NO, and NOj; to
form —NCO species which is the key reaction intermediate in the selective catalytic reduction of NO, .

Key words silver noble metal palladium alumina supported catalyst nitrogen oxide selective catalytic re-
duction in situ diffuse reflectance infrared Fourier transform spectroscopy
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Fig 1 Catalytic activity of different noble metal-modified Ag AlLO; catalysts for NO, reduction at various temperatures
a 1 5%Ag ALO; 2 5%Ag-0.01%Pt ALO; 3 5%Ag-0.05%Pt AlLO;
b 1 5%Ag ALO; 2 5%Ag0.01%Au ALO; 3 5%Ag-0.05%Au ALO;
c 1 5%Ag ALO; 2 5%Ag-0.01%Pd ALO; 3 5%Ag-0.05%Pd AlLOs
Reaction conditions 0.08%NO 0.1714%C;H; 10%0, 10% water vapor N, balance W F=0.018 g s em® GHSV=50000 h™' .
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Fig 2 In situ diffuse reflectance infrared Fourier transform spectra of different noble metal-modified Ag AlLOj;
catalysts in a steady state at various temperatures in a flow of C3Hg + O, + NO
a 5%Ag ALO; b 53%Ag-0.01%Pt ALO; ¢ 5%Ag-0.01%Au ALO; d 5%Ag-0.01%Pd ALO;
1 200C 2 250C 3 300C 4 350C 5 400C 6 450C 7 500°C
Reaction conditions are the same as in Fig 1.
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