it b =

Chinese Journal of Catalysis

2009 £ 10 A
October 2009

F30%E H10
Vol. 30 No. 10

XE %S 0253-9837(2009)10-1007-05 fHRIEIL: 1007~1011

V,05/ACF L 5KE T ie B EL LR NO BIH I8

FEHEY FRR ZEES, HLA
"PEAERLEERCEAR AR ECERE ALK E, LT AK 030001
P EHERRER, 3 100049
KERHAFTELS ZA¥K, LT AR 030024

WE . W Vo0s B TE VIR 47 4 (ACF) bl 45 V,0s/ACF il 46 71, ISR FH 7 25 i )3 552 56 0 NH; M B 48040 S0 56 55 2% 52 7 5%
V,0s/ACF AT 1 18 B2 (B A0 I J5 (SCR) S W 11 56 e PR 3. &5 SR 3% 0, N 76 18 14 3710 3 THI 1°) W R 2 06 T2 1), T L 22 W i 2 — A
PRI TR A O AR AE A R T T8 BCAME 4b 770 T BT 75 000 38 M A0 A0 25 W Bl NH W B - 06 B 5 5 47 0 3% A 45 & 19 S 36 35 9,
V,05s/ACF A6 5 A W B NH; R NH; %044 0 NoHa A8 77, NoH, b NH; 28046 ) — Rl ) 44,

KRR AT TEMRAYE, B MR IR R B MR TRk MLBE

PESES: 0643 XEktRINAD: A

Mechanism of Selective Catalytic Reduction of NO at Low Temperature
over V,0s/ACF Catalysts

HOU Yagin'?, HUANG Zhanggen"’, MA Jianrong’, GUO Shijie'
'State Key Laboratory of Coal Conversion, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, Shangxi, China
*Graduate University of Chinese Academy of Sciences, Beijing 100049, China
3School of Environment and Safety, Taiyuan University of Science and Technology, Taiyuan 030024, Shangxi, China

Abstract: A novel V,0s/activated carbon fiber (ACF) catalyst for NO removal was prepared. The mechanism of selective catalytic reduction
of NO was carried out by a transient response experiment and NH; adsorption and oxidation. The results show that NH; adsorption is neces-
sary and is a fast process. The active sites can be easily formed in the presence of O,. Adsorption and temperature-programmed desorption

with online mass spectroscopy analysis were used to study the adsorption and oxidation behavior of NHj at 120 °C over the V,0s/ACF cata-

lyst. The adsorbed NH; can be oxidized to N;H; on the catalyst surface, and N,H, is an intermediate of oxidized NHs.
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Fig. 1. The stepwise removal-addition of reactants (NO, O,, and NH3) in the transient response reaction.
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Fig. 2. The transient response of the reactants during the SCR
reaction over 2%V,0s/ACF. (a) NH3; (b) O,; (¢) NO. Initial reac-
tion conditions: 0.4 g catalyst, 0.06% NO + 0.06% NH; + 4.7% O,
in Ar, 400 ml/min, 180 °C.
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Fig. 3. Effluent gas composition during NH;+O, (a) or NH; (b)
adsorption over V,0s/ACF at 120 °C. Reaction conditions: 100
ml/min, 0.15%NH;+5%0,+Ar, 0.6 g catalyst.
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Table 1 Comparision of the amount and the reactivity of adsorbed
NHj on different catalysts at 120 °C
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time (s) (umol)  (umol) (%)
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