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Selective Catalytic Reduction of NO, in the Presence of Excess Oxygen
I . SCR of NO, with Oxo0-Organic Compounds over Ag AlL,O;

HE Hong® YU Yunbo LIU Junfeng ZHANG Runduo ZHANG Changbin WANG Jin
Research Center for Eco-Environmental Sciences The Chinese Academy of Sciences Beijing 100085 China

Abstract The selective catalytic reduction SCR of NO, with oxo-organic compounds CH;OH C,HsOH
CH;CHO CH3COOH etc over Ag Al,Os in excess oxygen was studied. When using C;HsOH as a reductant
the 4% Ag Al,O; gave the highest NO, conversion the maximal value was up to 99% and the average value was
ca 90% in a wide temperature range 300~610 C . C,HsOH was more efficient for SCR of NO, than C;Hg
CH;0H or CH3COOH while extremely similar NO,. conversion was obtained when using CH3CHO as a reduc-
tant. In-situ DRIFTS diffuse reflectance infrared Fourier transform spectroscopy showed that the formation
of enolic species over Ag Al Oj; resulted in high efficiency of C,HsOH and CH;CHO for SCR of NO,.. The pres-
ence of H,O enhanced the NO, reduction by C;HsOH at low temperature while the influence of H,O on the
NO, reduction was little at high temperature.

Key words silver alumina supported catalyst nitrogen oxide selective catalytic reduction oxo-organic com-
pound ethanol
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Fig 2 CH3CHO and C,HsOH in products of selective
catalytic reduction SCR of NO, with ethanol
over 4% Ag ALO;

The reaction conditions are the same as in Fig 1

NO,
Fig 3 In-situ DRIFT spectra of SCR of NO, over
4% Ag Al,O3 at 450 C for 30 min
1 G3Hg reductant 2 EtOH reductant

The reaction conditions are the same as in Fig 1
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Fig4 Effect of steam on SCR of NO, over 4% Ag Al,Os

1 Without H,O

2 With 10%H,O

The reaction conditions are the same as in Fig 1

Fig 5 Effect of steam on in-situ DRIFT spectra of 4% Ag AlLO;
for SCR of NO, with C,HsOH at 300 C
1 Without HO 60 min 2 With 10%H,O 30 min

The reaction conditions are the same as in Fig 1
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Fig 6 Effect of C,;HsOH concentration on SCR of NO, with
C,HsOH over 4% Ag AL O;
@ GHsOH % 1 0.0521 2 0.1043 3 0.1565

The reaction conditions are the same as in Fig 1
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Fig 7 Synergetic effect of C3Hg and C,HsOH
on SCR of NO, over 4% Ag AlLO;
1 0.0521%C,HsOH 2 0.0521% C,HsOH-0.08 % C3Hg
3 0.1043% C,HsOH-0. 08 % C;Hg

The reaction conditions are the same as in Fig 1
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Fig 9 In-situ DRIFT spectra of 4% Ag Al,O; for SCR of NO,
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Fig 10 SCR of NO, with different oxo-organic compounds
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The reaction conditions are the same as in Fig 1
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