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Reaction of NO and NO, with NH; over V,05/AC Catalyst
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Abstract: Temperature-programmed desorption, on-line mass spectroscopy, and in situ diffuse reflectance infrared Fourier transform spec-
troscopy were preformed to study selective catalytic reduction (SCR) of NO and NO, with NH; over V,Os and activated carbon
(AC)-supported V,05 (V,0s/AC). The results show that both protonated (NH4") and molecularly coordinated (NH;) ammonia species form
on the V,0s surface and V=0 bond is the primary active site. Both NO, and NO can react with the adsorbed ammonia in the absence of oxy-
gen, but the activity of NO; is superior to that of NO. On the V,0s/AC surface, NO; still can react with the adsorbed NH; species to form N,
but NO shows little activity unless oxygen is present. SCR of NO on V,0s/AC proceeds through oxidation of NO to NO, by oxygen on the
AC surface followed by reaction of NO, with NHj species adsorbed and activated on the V,0s surface.

Key words: vanadium oxide; activated coke; nitrogen oxide; ammonia; selective catalytic reduction

PRI = A2 1) NO, A& V5 B KA EZE R —.
NH; % $% P fi 4L 38 J5 (SCR) NO, £ A2 H A b %
I A NO, BB AR M pR B Tk SCR
AT LA V,05/TiO, 2 AR IF-45 i WO Fil/5E MoOs,
LA A e B 0 A 9 B, R I e A L T s T 350
oC S LB IR AR SO, i Bk AR . X R
{10 2k JBE B SR AR A5 B A PR e BB R AT R 2R R 4 B,
MLV R Z 0 RARLE, R E R D2 5 E

5 H #A: 2009-05-29.

BER A XHE T Tel: (0351)4053091; E-mail: zyliu@sxicc.ac.cn

FH PRI AR A 750 e A T A A T 5
ARG SCR AL 71 1 B AR 22, ooy P 45
(AC) 1 V,0s AL 5] (V,05/AC) £E 180~250°C £
I H AR s D AR 9 ), ZEAR 5 K 4 A R SO, ANAY
S BEAL AR TR T FL 2% 0 308 A s UM i A
5K V,05/AC {4k 77 2% T NH; (1) W5 BF RN 375 10 25 T A AL
H ARG — S e 0 g A A L R e
i I B - 5 % (TPD-MS) #F 98 & B, V,0s/AC B4 [t

EERIF: HEK AR A4 (20736001,20877078); [ K i B AWK g X1 (863 1K1 2007AA05Z310).



www.chxb.cn

MBI 45 NO Fll NOL 7E V,0s/AC HE A6 712 1 1 Je AT h 57

AC B 51 (1) NH; S804 35 1 DA R B8 /55 1) SCR R B3 7
FIE B )35 M 25130 SCR A 4k 751 2 1T ) NH; W
Bt 5 VR A A T R GGG, Tt NH; (10 BRI B
AL S JE SCR [N (4% 0o 20 B8

IR Z AL | SCR = W 3 R A= 76 A4 NO Fi
25 W Bt 05 40 1R NH; 22 18], {H A AC i A 7722 1l NO
2SO0 B R NOL! 1 I Al Ay 2 i R i A 771
e ML O ) 4R O TT L, BUAR NO, #E 4
FENO, A A D AHAE O R AR AR RO

Kt V,0s/AC HE AL, Galvez %521l i #7 45 512
06 HAUAH NO L5 0% B &% NH; & A2 ) . ifif Huang
21225 1 TPD A IR 25 F- B HY, W PR T4 Ak 77 2R 1
Lewis B8 A7 [¥] NH; BE A UAH NO S8, b FT B 25
NO, % W, fH 5T NO I NO, [z 3 M B X 531 o Ak
—A e, hk— 25 NO M NO, 71 V,0s/AC fi
AR 1T 1) S AT by, AR SR FH DR A7 38 S S 2041
% (DRIFTS) Al TPD-MS i A Xt pb 84T T #F9%.

1.1 BT &

K SRR ] V,0s/AC AL . K Ll
BrAEAL T S £ (AC) B 43 3 30~60 H, & iR
T NH4VO3-HoCo04 % 5 hy 2R 5 #IRAE 50 Fi
110°C 23 5148 6 A1 12 h. ¥ T4 )5 R 5 T 500
°C Ar AU BB ShE, BT 250°C A4 AL 5 h,
15 V05 HH 3 5k 2% 1) V,05/AC AL 7).

1.2 BFIRRILE

TPD 25 7E A% A 10 mm [ [ 52 PR & 1 2% rh 3k
AT 5 0.15 g FE R ZE N N 25, T2 120°C T4 0.5
h J5 B& 2 =30, AR 5 LA 100 ml/min f R 380 N 75
0.15% NH; 5% 0.02% NO, [ Ar < 1 h, FF £ % i Ar X
$10.5h J5 A VA, BL10°C/min T %8 400°C. H
Blazers OmniStar 200 % PUAK A 3% (MS) 7E 28 A5
HEAS TR R AL . W B 2 58 A i A7 3 S S 41 Ak
ek A 4T, K Equinox 55 18 HLIH-A8 e 41 41
A (45 [H Bruker 2 7)), KBr 43 % 28 A1 MCT 6 1] 75
1 8 M R 3¢ B Thermo Spectra-Tech 24 #]
0030-102 Jx With, ZnSe & Fr. B H 4K (% 0.15%
NH3, 0.15% NO F10.02% NO, ] Ar) £ & -3l 5
TN RN, SO A 100 mU/min. AT 20 4 EdE K
FH Kubelka-Munk #& £ AR, 404 0 HE %N 8

em™, 1145 200 7K.
2 #RE5iHe

2.1 NOFINO,7 V,0s RE R 1T H

K124 200°C B V,05 (40 B4, iRkl Rs 401k
S s\ M NH; JF 4 Ar R 5 5 NO Al
NO, ] [ AT A, V,Os H 5 il 248 0 15 53
R, 4 NH; W B 5, V,05 F 1 76 3000~3450 cm ™ HY
IRT R R U, Ve T PR S NH 75 V05 K 117 AR
1) i R B BE S 3N NO B8 NO, J&, 1 )& T NH; (1)
TX I Wi U i 328 T ARG, 1 B NH 4 NO 2 NO, 71
K&, R WIR B A NH; %7 5 NO M NO, & A &V
{HEL A A NO Fll NO, %% 15 min J&5 [ 2040 ik Ji5 n DA
F 3, 5 1) NH; WS008 EE 1 2 10 WA, 33 78 5 4
V5,05 2 T W B 1 NH; 5 5 T 5 NO, [ W

i T HEH NO FINO, 55 W B 25 NH; 1) R N AT,
245 T V,05 78 30°C R B NH; J5, 43 Al 45 NO
FINO, S50 2 7 T () DIRFTS . 1] LU 2,
B NH; J5 V,05 £ 1H 75 3000~3450 cm™ L T 7 @+
W B2 NH; 19 55 W U, 76 2969 (26, H-N-H) Fl

Kubelka Munk

NO, 15 min

M

Ar

Kubelka Munk

4000 3800 3600 3400 3200 3000 2800 2600

Wavenumber (cm™)

1 200°C T, NO #1 NO, 5 V,0s FHE K M7 NH; R
I

Fig. 1. In situ DRIFTS spectra of V,0s adsorbed with NH; at 200 °C
and purged by Ar, then contacted with NO or NO,.
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Fig. 2. In situ DRIFTS spectra of V,Os at various temperatures during
TPO in NO (a) and NO, (b) after NH; adsorption at 30 °C.
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Fig. 3. MS curves of NH; (a) and N, (b) from 2%V,0s/AC during
TPD or TPO in Ar, NO, and NO,.
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