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SEHH As FRUETR, GERE A M al, e E 2
Vb 2= R A BR A F A = BT AR — AR A
(NO) |, HA(0,) . A (NH,) FIAS(N,), 2l
Y154 99.9%.
1.2 #&3 As hEEAFIHEE

B, VI SR T HAEE &V, 0,-
WO3/Tiozﬁﬂ%’f&%UL@JBz, RSP 25 mm x
25 mmx40 mm FJ/hHL, SR 5 R IR B & A AR H
PRFLAY 1000 ug/mL F As AR UETR (43 A4, 254
A 22 R A B2 | 1 BapR v, 8 75 38 i A 2R
6 h, FE 6 h; B/ R R S M AL RCE A RS
1150 CFHET, BREESE A TSIy hL
300 CTEEEBE 6 h, a5 As & A4,
ICPE xAs/V, Hid v {03 As 5 V R L.
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100 mL/min, Z5 3k 10 000 h™'.
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1) S Ak S BE ) AN 2R THT R 1 R W T2 2 A PR
NI PR FINSORB3010 75 74 5 T Ak 27 W B )
PEATRAE. R FH 3% [ 28 8K C 2R A w42 72 1 Nico-
let6700 U 437 1 2 S {8 57 ik 21 A0 5l 1% 4SO 44 Ak 71
FE S AT IR 18 ST AN SE 5

2 R 5iTiE

2.1 BRREE MK

Bl 1 il i 295t ik 8 T AN R BE ZR L (0.05
0.1, 0.15,0.2) 1Y As Je A0 (0 i fis 1 G bl 315 B2 A2
FRIHTER IR, AL T 37 e i e A 700 S5 A0 07 1
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Fig.1 Denitration efficiency of catalysts with
different As poisoning levels
([NH,] = [NO] = 0.08%, [0,] = 5%, N, as
balance, GHSV = 10 000 h™")

2.2 EUH As B RTEHIRIES

2.2.1 BET teRmAR K AL#E . LA nE 2
B, XF As tREERTJE AL EAT BET M, XT b
BT TR R AL A ARk, RS B Rk
PE T2 H. As TP IR I B S 8L/
F 2.7 nm WRALECE TR, L, FIALAEEEZ
Ak, BT AR AL 1Y 24,749 B4 HNF] 27.834 nm,
PR EF X A R A BN T As LG5 KA 5 1)
A A RIS, e m ALK B 25 As
HBE R IR T SRR /IN A e Ak 0] Ay L 2 T AR R
FURFL 3 51 8 60.863 m* - g7', 0.327 em® - g7',
0.2 As/ VAT 1) b 3 T AURN FLAR AR 43 53] B A =
46.276 m* - g”' . 0.281cm’ - g7', 5 Peng %' HFST
SEHLAEL, AR T A 1 K
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2.2.2 SEM Z3Hr R As th L] SEM &
TN 3 Fi, XFEE As A AT S A4 SEM &
B, PTRAR B, AH R A AR 2 s 2 LY
S5, As TP AL R Fe T AR AP, A
/N B A . X 5 BET 25 R BRI E As =
BRI (PRI , FLARZS A B
KM JE AR 2518 A0 — B0, XRD 2813 70K
E—25 7~ As X 4 A0 50 40 B 25 44 )23 TR 1 5% 1)
LA,
2.2.3 XRD 43t e L KON TR As HRE AR EE Y
AT X SHERAT SIS AnE 4 frR. XRD 35 iz i
TR As TR A AL TR 0 4 bR S R EORL R
IINEEA LSBT EAHEAR ) RIS ] rp SR R T AR Ak 50 38
TE20 (F 55 ff) h 25.41°(101) . 38.62° (112) .
48.11°(200) . 53.97°(105) . 55.11°(211) f162.72°
(204) b 25 LR R B B O AT B 0G| DA B S5 R
S 5 R 2 (ASTM) A1 RHE % H Y JCPDS
No.83-2243 & i FIf s Xt AV B e — 3%

BEAh, R EE As H g i 4 £k 7] 2 T 35 R A
W EIV,0, WO, LA S As S AL W) 1 107 59 0, 3 3R B
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Tablel As poisoned catalyst specific surface area and pore volume

Specific surface area A Pore volume Pore size d
Samples ) . N .
/(m” - g) /(em” - g7) /nm
V,0,-W0,/TiO, 60.863 0.327 24.749
V,05-WO0,/Ti0,-0.05As 56.784 0.323 25.947
V,0,-W0,/Ti0,-0.1As 49.280 0.324 26.268
V,05-W0,/Ti0,-0.15As 48.083 0.311 26.913
V,0,-WO0,/Ti0,-0.2As 46.276 0.281 27.834
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Fig.3 Surface morphology analysis of As poisoned catalysts
(a) fresh; (b) 0.1 As/V; (c) 0.2 As/V
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Fig.4 XRD patterns of As poisoned catalysts

(a) Fresh catalyst; (b) 0.05 As/V; (¢) 0.1 As/V;
(d) 0.15 As/V; (e) 0.2 As/V
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4 em™. SEEAL IR . N T ST B IS R R AR A AL R
FEA A G R NI A3 B TR 2
400 °C - FH N, 60 min, H X AL FIRE Sk
FTTAL B A J: BRAE T R T 7K 2 FAR 0T 5 Bl e T
KA T H AR EE s i S0 R BRI R =S
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JE T RN I
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SCR J W IR 5, 7525 R )ik 7 rp HAE A b
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FEAY, Chen % 412 i AL 77 F 1 | A9 Bronsted
R0 B B NHG 25, WA B AE 1450 F
1680 cm ™ Ak (PRBNIE X T B IEAE XK Sas (NH] ) il
XFRASIE 8s (NH, ) $R3)) , 1M Lewis g 10> F 2%
B NH, 2> T, PR zhig i BAE 1120 F1 1616 cm™' Ab

(PR hIE 2 3= A AR e 1 W BF Y NHL, Hh N—H
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e A7 A Y W 0 g R i NH, 4 7 0 il 4R 3 B
ARy

XF O 5 (a-d) ATCE) , BIXT FEAEAETR] As HBERT
J&i NH, PR 7 T i MO B L. AN % BAH L T 1B S
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Brgnsted iR 1.0 (19 NH; 457 fiE W5 BF 04T 1120 A1 1600
em ™ AMHJE T Lewis FRHL Y NH, FRIE BTG, e
JE AL FIFE 1600 em ™ I B VT JE T Lewis B2 (1)
NH, 730 B RF AR I JL-F- 58 205 2%, 1120 em™ ALY
NH, W FHRAAF I 2 B R0k 55, 78 As/V BEJR Lk 3|
0.2 I, IZAIEALE Lewis R FFHASAEIG 524 4. AT
PLEBL, As PSP AL R Lewis BRIV 52
w43 B R, JEHA T Lewis FRO IR, As thi)E
FIEAEFIZE 1450, 1680 cm™ P KAL) Bronsted 2%}
N NH; W BHRRAF I B SR A SE 4T %, (E e AR
SR I B s g R . ELBEE As TR A
R, Bronsted B FIT XTI AOWE SRt Bl 22 D 55, HA2R
LRGP e s T

HIIE 5 (e), BIXT As o misfe i £h ) i i i i
FIEFE B30T, vTLAE Y, As kiR (b
2 BE TR ) B fE AR 570, N, 78 H: 2 T W R 4 A0 £ st
B8 ( 1 35 min B HTFEAKE] 10 min) , X5
A Fe T R i /L, LRI XA B TR NH 1 R of 2
Y ).

i, As UL R TE 1) — > R
PR As B I 25400 ol A1 £k 750 2% 100 1 A7 a5 1 0
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(1R A 52 T 5 AS B S, (EL LA 1t 5 B AR )
NO W FFHAE F1 5 i 1 55 A B0IR. H: 28 A d5e kg W
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Fig.5 Infrared spectroscopies of NH; adsorption of As poisoned catalysts
(a) 0.05 As/V; (b) 0.10 As/V; (c) 0.15 As/V; (d) 0.20 As/V; (e) comparison of NH; adsorption saturation; (f) fresh
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Fig.6 NO adsorption infrared spectroscopies of As poisoned catalysts
(a)0.05 As/V; (b) 0.10 As/V; (c) 0.15 As/V; (d) 0.20 As/V; (e) comparison of NH, adsorption saturation; (f) fresh
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Table 2 Results of H,-TPR mapping analysis of As poisoning catalyst
Reduction peak temperature Pealk position
Serial Samples
Peak 1 Peak I1 Peak 111 Total Peak 1 Peak 11 Peak 111
a Fresh 852 1320 746 2918 412 471 590
b 0.05 As/V 1063 1325 1297 3685 412 469 562
c 0.1 As/V 929 1591 851 3371 413 469 600
d 0.15 As/V 891 2371 994 4256 411 469 600
e 0.2 As/V 816 1693 817 3326 381 473 627
3 R HEAL R R FEAE FIE I As-OH , TS J5UA
=A

3.1t R LA AL ZE 300 ~450 °C IR T FEIXT NO,
LRI 95% LA I, B As R RERE TR, i
B NO AL R AR, 400 C B #7fif v, 0,-
WO,/ TiO, Ak 5 LA 1 18 96.45% , 1 2 As/V
JEEIR LR 0.2, FBLAH TG PETE 400 CAN 2 67%, As
SE AT T BRI T2

3.2 As R IR A =2 i THEILR L2 T Y
PEREZ B T B A WA R, e HOE S R TR M
A R NRAR s T e i g | L e A S o
. — 7R T As S A0 Y3 T Ak 570 2 1 i) s
WCVER, As BOMRAINZE — e B B L BHAS T 07 2
MY S 5 2 Y. 55—, As &5

PEALF A HE AL TR PEAL 5, As BP9 R RE RT LA
Tl AR R R TERE , W R | R B LA R
H AL, JEHEXT T Lewis BRI HIVER.

3.3 EEALRIRRE S T iH, AR As 15 A B 3 N
TEAEREE ST, (HSCFPEE T B3 e DU 2R 1
FRPE A ATHEAY, IF H.2 530 SCR i i A N, 1k
PRPEAR 25, WIRON & A 25774 N,O T4t SCR it
Bl SR R, JEA 51558 SCR LTI 2 PRI ARE
AHIE.

3.4 SEM, XRD, BET {4l 74 W A9y 212 T e B 1
PEALTRISZ 2] As g 9 2 i AR P RS B T 3R ik AL
B D, As, O, /INEURE % ZE i Ak 7 T AL 25 4
As, O KIORL IR A AL R SR T R TR SIS A 78 22,
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The As Poisoning Mechanism over Commercial
V, O, -WO, /TiO, Catalyst

ZHOU Jin-hui', LI Guo-bo', WU Peng’®, ZHUANG Ke', ZHANG Ya-ping’* , SHEN Kai’
(1. State Power Environmental Protection Research Institute, Nanjing 210031, China;
2. Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education, School of
Energy and Environment, Southeast University, Nanjing 210096, China)

Abstract: The arsenic poisoning of commercial V,0,-WO,/TiO, denitration catalysts were simulated by impregna-
tion method, and the denitration test for catalysts with different As/V molar ratios were carried out. It was found
that the NO, conversion of the catalyst decreased with the deepening of As poisoning. When the test temperature is
400 °C, the denitration activity of the fresh V,0,-WO0,/TiO, catalyst is 96.45% , and when the As/V molar ratio is
0.2, the denitration activity of the As poisoning catalyst is reduced to less than 67%. XRD, BET, SEM, in situ
DRIFTS and H,-TPR were used to compare the physical structure of the catalyst, the existence of surface sub-
stances and the redox properties of As,O; before and after As poisoning. The results show that As, O, blocks the
microporous structure of the catalyst, resulting in a decrease in the number of micropores on the catalyst surface,
As, 05 coats the surface of the catalyst, which hinders the gas phase component from participating in the heterogene-
ous catalytic reaction; the introduction of As makes the surface morphology slightly deteriorate, does not lead to the
change of the crystal form of the catalyst, and As and its compounds The dispersion on the surface of the catalyst is
high. As will react with the hydroxyl group on the surface of the catalyst to form As-OH, which inhibits the acidity
of the catalyst, especially the inhibitory effect on Lewis acid; the catalytic redox ability after As poisoning is
enhanced.

Key words: SCR; denitration; catalyst; deactivation; mechanism



