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Improvement of alkali resistance of vanadium-titanic-based catalysts
for selective catalytic reduction of NO, by NH,

He Hong]

(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China;

Shi Xiaoyan' Ding Shipeng' Liu Hangiang’ Lu Guangjie’
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Abstract
powder containing 5% WO,. The effects of alkali and alkaline earth metals (K, Na and Ca) on the performance

Vanadium-titanic-based catalysts were prepared from the anatase TiO, and the anatase-tungsten

of vanadium-titanic-based catalysts in the selective catalytic reduction of NO_ by ammonia ( NH,-SCR) were
studied. The degree of the poisoning effect for the alkali metals was shown as K > Na > Ca. The increase of vana-
dium loading in the catalyst can improve both the SCR activity and alkali resistance. However, high vanadium
loading (4.5% V,0,) in the catalyst results in significantly decrease of N, selectivity and increase in N,O pro-
duction. The increase of tungsten loading can improve the low temperature activity and alkali resistance with little
effect on N, selectivity.

Key words vanadium-titanic-based catalysts; selective catalytic reduction (SCR) ; deNO_; alkali metals

poisoning

DL NH, by i Jgt 5] () 35 B8 PR A 1L 38 )i 42 AR (NH, -
SCR) J& 23 Bk [ 72 ¥ NO, # sl I NO, 5y 45 541
HARZ—. Hai Tk bR &7 1) NH,-SCR 4t {b
NO {45 2 LB gk BY TiO, Sy 2844 it AL 2 4 4k 5
(V,0,-WO;(Mo0;) /TiO,) , H V,0, Fifi k4 5,
WO, 5 MoO, FY#s i AT LA & v At £k 770 1) i A0 0% 4 A
FasE e o TR AU AL 30 A 2B LA R AL S A 1 )
TE NH;-SCR 2 i H 9 f Ak BL 2R 45 07 i & A R 1Y
B AR

FE AR ME VL 0 IR 2R 48 v, SCR R R 4% 3 4 K 755
JKATE B SCR R N #5 & THERE A FRLEZZ
HIT, 74 s s SR 2 ) IR % O 4 T 300 ~
450°C " V,0,-WO,/TiO, 15 % i B X [A] 22 B i 4

S NO, LR AL SO, shatkae . fESLbR
N ER T A OB A B A A Ak ) DTRR
KRB A 4 8 K Na DL ik 4 )8 Ca Mg
o T EUE AL P R AR, Hoh KX 4R )
9 R R e % e E Y. Kamata 255 [ BF 58 %
B ,1% K,O W finnl 53 V,0,-WO,/TiO, f#fk 7
TE 250 ~ 400°C i B 75 [ () NH,-SCR i 1k 35 1 5¢
EoRi

EETWHE FK 863" @ AW & TR BUH (2010AA065003 )

Wim HHEI 2013 -04 -07; 81T HHF:2013 -05 - 06
EEB N AWRME(1974 ~ ), 2o, By AFIE R, 3 22\ 5 IR 8% i Ak 0F
5T AE., E-mail: xyshi@ rcees. ac. cn

= 1l TAIE 2 A, E-mail: honghe@ rcees. ac. cn



2032 FoB T

o R

%8 &

T 4 R ARG <6 i X A A £ 59 £ v 2 T
M BLA BFIE R, 2 41 X 5 — 8 % 40 Y V,05-WO0,/
TiO, HEALT 55225 R AL B0 48 o i 1 7710 14 ik
G JE R OLR R . A BT ST LBLER T Ti0, M
Oy RS AR DR 1 ] BR A R S A T A
TS R BRURIAS S 20 L R Al R S 1) R 81 L A
FA W FEAE AR 2 O NH,-SCR i 4 3% B <2 J&
TS W AL A R R A A AL R TR < R R R Y
ko

1 KL

L1 fEFHE

AW 5 BT FH B4 Ak 750 R o 09 00t 0 T 4%
DA PR e A 485 T e Sy T K A, e BT 70 48 P
AN [R]85 1 O B 2 i o A A2 TR B VS WL % 7 T 9 K
R TiO, My AR T, SRR 2 h, & hefs
FRRAGET G 110 CHET 33 7%, 550°C 1562 3 h, 15 3]
£ V,0,-WO,/TiO, L. J3 oK & 5 wi%
WO, 8k 8k (WO,-TiO, ) #% LA EJr ik 4 1 & 4
V,0,/WO,-TiO, {6, AL DL Tio, ¥y Kk #
Tl g5 W AEAL R R 7R D VoW T LR by Oy 80 14
il & B AL R KR S VWi,

PEAR Y rh o o DA b 25 1 LR e b R R R IR
T — 8 W YT R R, G PR AN, S BR A T W P (R
R/EIRERTEW = 1:2 (g/mL)) ,TEF WA T % B
B 12 h )5, 110°CHE T ,550°C K542 3 h, 538 h & )5
AL i AL TR, R O 2M/V W T 8 zM/V WTi, 2
Ry Bl 45 TR VAN I B R 0 LG, M R R R
1.2 {ELFIREFMTEMR

NH,-SCR {5 £ PP < 78 18 1 PF A U3k, 4 Ak
R oA 40 ~ 60 H WikL, NH;-SCR J I K45 K
0.05% NO,0.05% NH,,5% 0,,N, JV#5 1, <
{4 i 500 mL/min, 2558 GHSV =100 000 h ™',
NO NH, N,O F1 NO, (& A 2 m SRk
b 14 4 N7 PR 45 21 A0 35 X (Nicolet Nexus 670) ]
3o TEREAS SN of B o, 20 AP O3 b R L %% 3 1
& B A AEAE TS R, B NH;-SCR
SN NO | B Ab A N, s 8 FH an kA X A7
T

No_ gt fp s = [ 1 = ENOLun # INO ) g0,

~[NOJ,, +[NO,] .,

(1)
N, EHEAE =

[NO]/\L{ +[NH3J$|_| _[N02]$u _2[N20]$u
[NO],, +[NH,],,

x 100% (2)
Z£R 5118
2.1 WEBMIEMBMEX V,WTi ELFFEH
A

HEHE T AR K U0 Bk A R O 3
PR 45 09V, WTi {4k 5 19 SCR 3G MR .
1(a) AT, BV, WTi 7£ 300 ~ 450°C i B X [] i
NO #4b 2308 100% , RN 0.21% 1) K(K/V
IR =0.5) AL 35 )G, AR E W B T
B ARSEIE NN K s I, 44k 700 e 2 A A6 I R
DX TE] R & PR R B, U i 0. 86% K (K/V EE/R L =
2) WA AL R A AN TR TR B X R A NO, e (b R AK T
70% G 1.72% K (F AL FEA R 76

(a) V, WTi LAY NO, Fe Ak R EE K av it pg 224k 5
(b) VWi AL B AT R ) K Na Fl Ca J5 119 NO, etk
Pl 1 i i R R A AR R T

Fig. 1  Activity of fresh and poisoned catalysts
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