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AR5 % Cu,0 B V,05-MoOs/TiO, fi A
fEAL T 75 8 AL 1 BE B 52 00

T EH, EME, TER, E5%, 24P xF 2
b H T Bl 2 B R WE ST B T 224 5 IR B B2 5T B, db 5T 100054

B B NIREESE ML IE R (Selective Catalytic Reduction, SCR) #EALF I IE 7R E ALK, KA Cu,0 X
PLERE AL AT ok, W R B S T &5 Cu,0-V,0,-MoO,/TiO, AL, i FH [F K PR S N 4% i 55 48 AL 77 78
[F) 00 S 20 43 S50 R 0 B R R B SR AR . S5 SRRI, 7E 200 °C B, 29%Cu,0-V,0,-MoO,/TiO, #E1L 5 i) He® E bR
KEAE 99.9%, NO FALRAEFRAE 90.9%, HA B W GE IR R AL MEae . SRk <4 43 4n 0,. NO. HCI,
SO, ¥4 F|F Hg’ B4 4L, 1 NH, Fl NO+NH, <4 i Hg® &1k~ He> . BEHE KW IR FH e, He® E AR 23 56
R T AR R, 75350 °C i, Hg® EALERAU N 64.1%, L FRMmAMIX Y (BET) , X H4&L6H FHEREH AR (XPS)
1 H, 72 TS L (H,-TPR) AT 21, Cu,0 B PE 5 B V,0.-MoOy/TiO, AL 3], 21 Cu f1 V AFEAM EAEM, fi
|y T ata o N U 1 e o =R VA Sl ¥ o0 = O N VNI (T 551 & Pl = W A A N S S 71
SCR i A AL 3R R B U [ Ak ME RE R It 2%

KIE  Cu,0-V,0,-MoOy/TiO, LT ; IR BB MM fL L (SCR); Heg® Afk; A4 5

K (Hg) 2R A SRR S EISRY, BARAE. 5Bk Ay £ k%
AR SR AT A L ER A 2E R A M B s A, A ARAVE S R K EED. Har, BREH
T HE R oK 2 fe R BN R ORHERIR o A DU 2 0 R IR 2 K, FRESR TS YL e E DS, A
AR T SR8 1) AR HE A 810 € 5K, o A Pl A R YRR HE R R 19 3591, 2013 4F, (& TF IR KR
INYY ) R T R R Y HE T i TR E AT T RS Y W HERORR HE ) AR SR 4 HE Tk
P4 T B ERAE T, B[ 2015 AR A TR T KR T OR HE RO R N R 30 pgem” L AE .
IEBARBE T HE R AT B R (He) . AR (Heg™) FBki R (He’) 3 B, He 5 Tk, BT
TR VE LR A 25 bR He® By W B e A okr . RO Uk T, n] 3 e bR 2 3 B AR LR . SR,
Hg [ HAG 5 i (5 &P (2.46x107" Pa, 25 C) AR A KIEE (6107 gL', 25 C), B KR
H 3 I K A T 1 B A ER P OR IS Y, O R I R RIE AT, Rk, AR He & SR TS
Yyl HE g A

AL B He & —Fh AT Z AR T vk o &G i AL 18 JiL (selective catalytic reduction, SCR)
AT (V,05-MoO4/TiO, 1 V,0-WO,/TiO,) TEA# L id Jii NO, [ [F] i, 7 He' % fb-h He™', JIfif—
AR G 22 i i e B AT O RGBT R i A e B i, IR LA R R I FH R S R AT R 4R B
ARUC SR, SCR Bifil RGUE WA B . =, MREIEAREE T, SRR P&

s BHEE: 2022-05-24; FFAHHA: 2022-08-03
LW E: b iR AR B IE B LR 253 R (BGS202107); T db 44 & 4Rkt 3 (19273706D)
E—1EE: BHTX1997—), B, WEHFE, Yangziwen9701@163.com; BRURIEMEE: B4 (1989—), F, i+, DIFHIS

I, liangquanming@163.com
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a2 P HA R TAER R, WS TR Al i PR IR AL E b B R Z B 56 . Har, &
IR LEK SCR i fb i1k A1k He®, 5 2 MR 4143 (0 O,. NO. NH,. HCl. SO,. H,0) Fliii i 5%
M 19 A R O, A NO TR AETE M A, e He' 4 k. NH, &5 He” 5% 4 0 i 1k 57
TS, BRI He® A0, SR, KA SO, X He” A AL s ML S fF AE IR KR il . A
W R, SO, X He' AL R I SR, — i, 78 O, fAAEMI LT, IR IE SO, &%
A4 B SO, 5 Hg® [ A= i HgSO,; 5 — 711, SO, W Bff 76 A £k 75 3¢ 1 A= iR BR 18, nT o He &
LT ML o BRI, FEREEEIENLT , SO, & 51k 70 2 1 b 4% S 5 Ny A A IR RN I A R £
et 45 i A 55 2 T T M SR b, TR He 4620, BRitk =z 4h, 2R A s AR, He' 1Y
58 o ML v AN A

MATT, CufE RN, BAT R0 AR B R a e, 5 2 4 1k 7] 2 1 mT
e KM 3 T He® B ALSUR . ARBFIE IRIR V,0-MO,/TiO, fid i i 4k 7 A FERE B )7 . Cu,0 Motk
5y, KRR BUE £ Cu,0-V,0-MoOy/TiO, it Ak 7], 3l 48 [ 2 K W #5F % %8 0,. NO. NH,. HCI,
SO,. H,0 FEMA 450 % He A AR Remy 2 s IR e B ah I, i — Rt 2 MR A 50T
He’ (R BEBRHLER, LAI ok SCR WA fi £k 770 P [R5k SR Ak 32 A 5 2%

1 HRF*E
1.1 EEFIRH &

Jir FH A A 550 FR BT 4 50 20h 3% 1) V05, T HE 73 288 6% MoO,. Cu,O (Jit &t 73 388 0~10%) Fil
TiO, ZH % . MEALFI AN &4 0. MRBUE R IMPLIR e . e . BERR L . SRR S . A 1L 4 AEK 1 8
BT S0mL 25 Fok v, EIRAKBEEFRE 2 h, FTARCE T 105 C MR P 3 h Btk Ay BETE, K
FESR A S b, 78 250 C 23 SR FRBE 1 h, ZJ51E 490 C R 3 h, 153 Cu,0 k&5
BHO, 1%, 2%. 6%. 10% 1] Cu,0-V,0,-MoO,/TiO, #EALH , # H 2 BIFRIC N 0CuVMT, 1CuVMT,
2CuVMT, 6CuVMT. 10CuVMT. Frf it 60~80 H (0.180~0.250 mm) §ii 45 FH -

1.2 BEHFIRE

{8 FH 3 [&] Micromeritics 23 &) 4= 7= B9 ASAP2020 A% 20 W B A0 5 4 A 57 b R AR . LA FITFLAE .
Horp, b 2% 1 F8 i3 Brunauer-Emmett-Teller (BET) J5 ¥ 1T 5B 3515, L 2 ML 42 & H Barret-Joyner-
Halenda (BJH) J5 i3T5 345 .

i FH 36 [ 2 2R KR A2 77 1Y Thermo Scientific K-Alpha 2 X 548 % i 7 RE % AL #E 4T X STkt
THETE (XPS) 70 #r, SFL6TR R A B fafk AlKa 5 (Mono AlKa, HEXE N 1486.6eV) .

H, 72 THE & JB (H,-TPR) 52 56 7 AutoChem IT 2920 % £k 2% W [ 1Y (Micrometritics Co.) b i#E47 .
SERLIRANTT : B 50 mg A (40~60 H), TELEAAT 400 °C WiALFE 30 min; B 2 %5 H He IX
115 min; A58 AR ER 10% HyAr IR &S, AL ERSE, P10 Comin”' SR THE 2
600 °C, & TCD K ill#& A & .

1.3 SLIEERFEMHFEMN

P R PF AN 2 B 2 PR B . B R S N B . ORI 2R 40 e AL B 4 35643 21 1%
QLA 1) . Ho, SRS A4S He®. 0,0 NO. NH,, HCl. SO, M5 Ar, S EFE N 1 L-min™',
SRR E R R E R EIT RS REAR M E THEEKBRP R RBEE A, L8R Aray
o BRI N #R N 4 mm A9, P2 INATERE R S8, SR U s il ) 2
SRR E . #E O Hg B IR AY (RA-915+, LUMEX ., 3¢ [E) gEA7 Wi, w4 1 NO #1 N0 &
TRy %0 b 3% Y (DECRA ., Hiden Analytical Ltd., % [E) #E47 W0, SO, K FL /0 BK F Testo 350 41X
BT (Testo Co., Germany) K il . S50 B L b2 B AN PG HESS o Ml R 28 SUUER T4 BE Ik
FRWRBE, LRI R U O 2, RGN ZE 120 C.

TEYEPEA SR R . ARH 50 mg f# AL B T A S N, A DS E Wi s D A
B, FRRLERRE )R, B BIBURA D  oRE, Ke DU B R g F 1 He” BIRTAR IR EE 5 15 min/5 fE A DL
AU A, R He W . He” AL (E,,,) FINO FAEAR (Eyo) TR ITE W (1D)~(2) .
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Eyg = (1 - [Hg"Jou/[Hg"]i) X 100% M
Eno = (1 =[NOJow/[NOJin) X 100% (2
Ao [HT, 1 [HE" o 23500 A [ 22 IR N i 2 b i
1A O Hg 5 B B, pg'm; [NOJ, A L
[NO,, 43 %) 3 7% [l 5 PR B B 45 3F 1A i 1 e
NO R BUMEL, %. RA-915+
R He ek
2 HER5R | i
21 BRER A AN el
AN TA] Cu,O B 48 5 4 1k 71 19 NO % £k <l 20 =
He’ A LI E 2. W T 32BR Tl 48 < He” it R Y
R RAK, SCR ¥k B 25 A 3 000~8 000 1 BUFEMTNESE
h'e O 4 dE Hgo FNO TE LA 3k 21 S b Fig. 1 Catalyst activity evaluation device

ST RIS TE] A I 5B T A S 1 2 I
30 000 h™', R ALSZE ) 25 M % & 1 600 000

) —— NOLIRH —u— Hg"L % ZZN, 05 )%
W'y [E 2 W, 75200 CHE, AR Cu,0E  w0f " ek

BE ) CuVMT fiE b 1 9 NO %% b 2% 22 L - PO
0CuVMT(94.1%)>1CuVMT(91.2%)>2CuVMT 80 - 5.00E-010
(90.9%)>6CuVMT(88.5%)>10CuVMT(76.7%). . | 400E-010 &
M He® EALHEE I . 0CuVMT(64.1%)<1CuVMT 4«;; - £
(96.1%)<2CuVMT(99.9%)~10CuVMT(99.9%)., & 49| >
5 0CuVMT Hl 1CuVMT 4L 7 A L, 2CuVMT 2.00E-010
HEALF ) NO Fe AL R 73 HIFEAR T 3.4% H10.32%, 201 | 00E-010

M N,O A4 i & A I i 7+, SitEer, He’ . 005000
A AL T T 35.8% F1 3.8%. 4 Cu,0 it 0 1 2 6 0

AU AL 2% 2 )5, NO K% fb 3¢ 4k SRR AR T Hﬁﬁi‘ilr&“‘“ibx{#;zﬁ;ﬂ‘l/ﬁfﬁ 05%NH,. 0.001%HCl. 5%0
N, SEFEE L BN [R R BE F I, T He A fb =R i Ar, D HE30 000 b MR (105205)
RSy N M, 2 A AL R B NO B AL % pg'm~Hg’, 0.05%NO. 0.05%NH,. 0.001%HCl, 5%0,. Vi<

Ar, 751600000 h™',

0 = 327 v 452 )| -, i
Hg? UL . N, BEFIR 2l 45 0 S5 )L T Bl 2 Cu,0 faEExt CuVMT 4 4L 51 5 35 11 5

R, BAAEE 2CuVMT A6 I A S JBd i Bp 1] o T e
. SR L REAL B BB
A BT - Fig. 2 Effect of Cu,O loading on denitridication and
22 AREMBESAES XS Hg“ =R oA mercury oxidation performance over CuVMT catalysts
Tk My E 2%, 5 HE ML, MR
oA UM RE K o T AR S8 5 T R e, U S MR A RS PR AR A S, T
M He® B AL . L, A b IR A FEA R AL 70 % 2CuVMT HEAL R I BR He' PERER 2, 3E
117 P B 52 2 4 93 Hg RYREBRALIR, B A SO i K25 24 10 he
221 O, KB # 3 2CuVMT 4 4L 7 Hg B AL F 84 % vk
7£200 °C R, O, IRFEC 2CuVMT #EAL 7 He E AR A WK 3., ZEE MR, 2CuVMT
AT 0 He BAL RN 11.3%. MR, He' A TR EMEA T, WK M1 He' 2 5 e
KM AR AL S, B HgO. (Hill TR A S AR, He' AALMEREA R . S m ROV R Rl A
2.5% [ 0, i, HEALTIXS He' S ALPERE WE 48 T, iK% 91.5%. X 2 i T O, R A=A Ab 5] 2 i i
BF S A 2, AR OB A A TR PR AL, N2 2E He BYSEAEDY, BEE O, (AR Sk 2 12%, He'
AR MBI 2 99.9%.
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2.2.2 NO Mo 2CuVMT 4L A Hg'

A0 H i ” 71 7 7) 2 7
NO & FH 70 %5 %t 2CuVMT i 4k 57 Hg %8 4k 80 |
H R L 4. 24 0.002 5% NO 3 A K A <
RJF, He' AL HITHE 99.9%; 2 NO K g
SR & 0.05% i, Hg' & Ak KK R B 2 FE @040_
99.9%. % Al fig & H T W B S NO 54k ) K 1w =
T P AR R AR B EL A AR B P NOTL NO, 20|
NO, I NO, &8 i Pk rh [a) f& , 7] He® & Ak~ % 0
Hg(NO), ™), JETI {3k T He® fl. 4% i O 07 O 4107 07 (1O
R ARSI 5% O, J5 . O, W 4h 55 NO W FE 0 ke
) A Ak 700 2% T AR ALY, i H® B AR AR SRAR SR He AN (10550.5) ngm Hg', 0~1290,,
%T%‘:T:E 99.9%. Ar, 200 °C, %531 600 000 h',
2.2.3  NH, %k 4 % % 5 2CuVMT 4 e # B3 O, MRS 2CuVMT #ALF He' EHE BRI
H go AL E W YR Fig. 3 Effect of O, volume fraction on Hg” oxidation rate over
NH, (T 58 B3 2CaVMT fii {3 He 481k 2CuVMT catalyst
FR R WL 5. YA 0.005% NH, J5
He® EAL R HE AW 5 0. 2423 i NH, 14 B3 oor
B E 0.05% 0, Hg’ B LRI 0. XKW ol
NH, X} He’ i & b AR 20 MGl /EH . NH, &5 i
Hg® % A 0 51 01 55 40 0 EE O, 30 1 Al 700 36 i % o
R L, DT He® 78 A AL 9] 36 T 2% 2 48 1k ¥
FeBE . SRt AR (3) B N
NH; + O" — NH,-OH 3) 20 L
FHEFE SCR A 45 1 X He & Ak R 1 52 %
W, TE ACeNH R T, 546 00 "0 O 000 O -
PR BCR 5% 19 0,, SOR IR & S (7 1K o700 T 0 L
T B0 R 5% 1) O+ R 43 3h 0.05% (1) NO) S5y

T A %) He® E AL RS20 o 244K FH 4 % e AN (105£0.5) pg'm~Hg’. 0~0.05%NO. 5%0, (NO
Xt i 1L 5 He %MJc:%E’J AN ij‘%ﬁtjj HO AR Pt 500 T k1 600 000 "
5% 1 O, it A M8 < IE L 2CuVMT i 4k 71

He UL @ 3 TF . KB 0, #MJE T NH, i B4 NO KRS 2CuVMT AL He'
FE 00 B A 0 RS SR OF M IRIN T ONE RS micwmpm
Hgo AR I T B 0 B, Fig. 4 Effect of NO volume fratction on Hg" oxidation

t 2CuVMT catalyst
NO. NH, Al O, #1h 2 Fliek 3 F 44 L) rate over 2Cu catalys

AR By BOM ARSI, £ F 7 X F He' &R EH N (0.05% NO+5% O,) > (0.05%
NH,+5% 0,) > (0.05% NO+0.05% NH,+5% 0,) > (0.05% NO+0.05% NH,) . 440 bl AR & <1k
(0.05% NH,+0.05% NO) i, Hg ALK HA 0, X B Bbik NH, 6930 HI4EFH & £ S i, 4ksem s
A 5% O, 7, He BALERTF 2 57.3%., XF b (NH+0,) Al (NO+NH,+0,) 2 FiR &Sk, Rk &R
Hl A NO J5, He® A bR Rm T, X RMAERSHET, K4ET Hg Bk 5o He Rl . A
R AT RIS N B & AEHL], #E 200 °C R AR A SR (10% 04105 pg-m ™ Hg™+Ar) 3 h, ffi 54 fb 7] &
U HeO,o ZJa H AriRi, Y He" R W R 05 (B 6 i Sk ik , 43 il 7 MRl A
0.05% NO. 0.05% NH,. (0.05% NH,+0.05% NO) F1 (0.05% NH,+0.05% NO+5% O,) . X 7 W] NH, F
(NO+NH,) %t HgO, f7 78 JEA/E H , I H NO+NH, A iff J5 P o5, 1 i A O, nl fE — 5 F2 B L 41 il
HgO, i R . R, M AR A 54K (0.05% NH;+0.05% NO+5% O,) Ji, XA /b HgO, #%
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WE . RN RN @)~G) fran. Hi, x 2k
18172,

2xNH; +3HgO, — xN, + 3Hg" +3xH,0  (4)
2xNO +2xNH; + HgO, — 2xN, + Hg’ + 3xH,0  (5)
2.2.4 HCl4Ra#2CuVMT 4407 Hg®
A E W Fw

HCI J2& % M He® & Ak [ by r) 5 22 PR & BP9
HCI 5 4R B 43 BO6E 2CuVMT 4 4k 7] He? 4k %
B 5 m DL 7. 240K B4 #0h 0.000 1% RY
HCI 3 in 2 41 A B, Hg® %8 4k 2R B AT ik )
99.9%. Bfi & HCIK B 7 %037 7 3 £ 0.001%
i, Hg' & 1k FFa & 1E 99.9%, X % W HCI X

Hg 5 AL /%

R
0 /= > = oy |
He' S ML A7 B o (2 S 4R 1 o 30 T B2 ih TE: AN (105£0.5) pgrm*Hg®. 0~0.05%NH,. 5%0,

HCI 7548 4057 22 180 72 Ak 27 W B S B9 15 4 CLy) (NH,. NOFIO A5 3E4# ) | 0.05%NO (NH,. NOAIO,

A ILAERT ) PR Ar, 200 G, Z5HE1 600 000 h !,

i, AT HEHS He” A AR R HgCL,
2.2.5 SO, 4 H,0 th R4 # 3 2CuVMT 4 El5 NH, KFH 5 55 2CuVMT 4L He'

5 Hg 8L & 64 % o RN
SO, il H,0 %} 2CuVMT 1 b 7] Hg & fk K Fig. 5 Effect of NH, volume fraction on Hg” oxidation rate
E"J ?ﬁ ﬂfﬁj JrLl; 8, %,l ‘}( /ﬁ ,13 {7;?}]” 0.001% SO2 Eﬂ‘ , over 2CuVMT catalyst
Hg' Ak R A5 %] 37.5%. BiZ SO, AFUSr 4
% 0.01% i, He' AR ARt 2 52.1%. X% o |

—_
f=}
T

] SO, X Hg' Ak — @2 EfEH . X 7T g 2
H1 F SO, Fl Hg” £ 4 1h 77 & 17 & Ak 5 4 W BfF 1)
I, 76 fAs EMAPE T, SO, Al O* (Fh#s %)
J A B SO, FTBR R AR, F 1M 5 W B 2 He®
N A2 % HgSO, 8¢ HgSO,»2, M i A | T
He 19 5Bk o 400 [ B A7 78 SO, Al O, B, 2l
Hg’ F AL F I R, A, SO, f1 O, A
B SO,, kT 5 4 Ak I M A A A R . . . . .
CuSO,, Fifi LA B AL, 2 5 Bl AL I o s
G PEA B D He AR TR, FE
FPRSCR T T, RREAE S ETH —ERKS
Bt , % %7 WA (SCREZ& M Art5%
0,+0.05% NO+0.05% NH,+0.001%HCI) fin A
H,0 1 SO, J& %t 2CuVMT 1 1k 7 He® E AL R 5 o 00 o AR B3 50h 5% 19 H,0 J5
He" i AL 3R H 99.9% B R 97.3% . 3X & 1 F H,0 Fl He" 2 56 v W SfH i AL 30 SR v PR 0, 3K
FALR TR, gk A N 0.05% SO, J&, HEALHI He i E LRI 2 95.1%.
23 RREGEERFN

i B RS A A AL TS M R B R . R AIELEE (150~350 °C) X 2CuVMT 4L 57 He A fb 3
(A2 UL ] 9. Bt B 1 IR BE A T, 2CuVMIT i 4k 7] He® 4804k R 2 3 FRaUs BRI i e 34 . 7
150~250 °C HHIR G N, He® BRI IF1E 99.9%, SR, HIREETFE 300 C f, He® @b RITFHB T
W 78 350 °C If, He" B bRt — L% ZE 64.1%, % ik [37] IWF5R 45 58, RIR &4 R T
Hg W f AL 37 22 102 5 B0 O, 1T 5 1 (=300 °C) A F1) T Hg® 16 A Ak 70 2 1 W B, 25 i 45
Z 580 N ) He” o vk B AR, MU 5 80 He” i S Ak g ol o

oo
T

T
MR

i+ %, 0.05%NH,+0.05%NO
N

[=)}
T

X
]

'

a

i

|
i
1

!

!

1

He"¥& % /(ug-m™)
S

v ”'.“‘*A"ﬂ!:a.
35 0.05%NH, ™ e
40.059%NH,+0.05%NO+5%0
S 0.05%NO

2

6 NO F1 NH, %f HgO, BYiE JR
Fig. 6 Reduction of HgO_ by NO and NH,
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100 100
00077 7) m7
80 80 |
IS S
60+ \ 60 |
W 5
2 40 }:n 40 -
20 F 20 +
0 \ (@) (@) A A al 0 Y (0] 0o o %0 8]
-1 C IO 2 01902, 1S 2 | 201002 20O {
K g V25 o SR s POV GG 0 S 10 s
: 0. ) Q. Q o \ '\Cgco(\%}g 05070 -
ST

HCUER > 80%

e MRS (105£0.5) pg'm>Hg'. 0~0.001%HCI
S Ar, 200 °C, #5#1 600 000 h'o

7 HCHEFR S E X 2CuVMT L5 He'
RS A
Fig. 7 Effect of HCI volume fraction on Hg’ oxidation rate
over 2CuVMT catalyst

24 Cu,O KA

1) BET 2+ #r. 0CuVMT Fl 2CuVMT fi fk. %
MR A . SLEMA AL E 1, 18
3% Cu,0 J5, ML H 36w BUR FL A& 35 2
TR, o, HRE A HE 0CuVMT (1) 68.4
m?g ' [ E 2CuVMT i 573 m*g ', FL&H 0.36
em’-g' (0CuVMT) & %% B¢ = 033 cm’g!
(2CuVMT), X KW NI Cu,O 23 15 2 4 1k 551 5B
LB, S BB R AL AL H
F Cu,0 35 %€ T AL 6L FL, AL FI A FLF 2
FLA2 HH 0CuVMT f# 4L 51 1% 19 nm 3§ & 2CuVMT
HEALFIAY 21.3 nm. XU 2608 (g ifF 58 45 %07,
CuO/TiO, fiEfLFI Ry b R A . FLZ . fLIR 51
RS A BT AH DG E R

2) XPS EAE . M fELFI R O, Cu FlI
VICE ML E M2, X CaVMT AL 7 R 4T T
XPS S o B, W 25 58 WL E 10, A [ 4 Ak 5
0 RIS RE SR O 1s XPS G (1 10 (a) ) Bow
W2 M RE IR . Hop, 454 88 b 530~530.3
eV Y RFIE 6 R S A% 4 (Op) B, T AE 532~532.3
eV R 6 T J& F 1k 2= W B 48 (0,) M 4 i
# 29%Cu,0 J5 , i 4670 2 1 B fb 2E I 4 (0,)
5t (0 (0,+0p)) Hi 31.9% % #i Tt % 36.5%.
X WAk 22 W B 0 T He® AR B S
TR

CuVMT HEALFEE 5 1 V 2p XPS Ji (& 10 (b)) AT 434 516.4 eV Fil 517.3 eV A~ 05,

i
T AN (105£0.5) pg-m*Hg®, 0~0.1%S0,. 0~5%H,0.
0~5%0, . FHiTAr, 200 °C, %51 600 000 h', SCR.#L
HAr+5%0,+0.05%NO0+0.05%NH,+0.001%HCl.
8 SO, H,0 %t 2CuVMT # 1L 5| Hg' |1 RIS

Fig. 8 Effect of SO, and H,0 on Hg’ oxidation rate
over 2CuVMT catalyst

100-7
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|

.
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40}

0 % .
150 200 250 300 350
AL/
T AN (105£0.5) pg-m® Hg®, 0.05%NO. 0.05%NH, .
0.001%HCI. 5%0,. Vi< Ar, 251 600000 h'.
9 RNIEEX2CuVMT AT He' U R Z N

Fig. 9 Effect of reaction temperature rate on Hg’ oxidation
over 2CuVMT catalyst

He " b%/%

F1 CuVMT EAFILEREREFLELSH

Table 1  Specific surface area and pore structure of
CuVMT catalysts
AT HREAY (m*g ") LA/ (em®g ") AfLFHEfLZ/nm
0CuVMT 68.4 0.36 19.0
2CuVMT 57.3 0.33 213

S5 5% 1

VYR VI RRIEIES) B Cu gkt piy3gin, ik ilrh vV LB 155% (0CuVMT) 2 117%
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2CuVMT m Ols 2CuVMT /,J*- V2p 2CuVMT Cu2p
Ou (0]i] V5 V4 . Cu*
Cu?* Cu Cu?
——— Sanl=t S L AL A
0CuVMT 0CuVMT 0CuVMT

V4

ﬂz N\ Vi AN
- < A

fUN

534 533 53.2 5551 530 5.29 5.28 5.27 5.26 5.20 5.19 5.18 5.17 5.16 5.15 5.14 5.13 9.60 9.55 9.50 9;15 9;10 9.35 9.30 9.25
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Effect of different flue gas components on mercury oxidation performance of
Cu,0 modified V,0,-Mo00O,/TiO, De-NO, catalyst

YANG Ziwen, TONG Li, ZUO Penglai, NING Zhanwu, DAN Mo, LIANG Quanming", LIU Jieyu

Institute of Urban Safety and Environmental Science, Beijing Academy of Science and Technology, Beijing 100054, China
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Abstract To improve the mercury oxidation efficiency over conventional traditional Selective Catalytic
Reduction (SCR)catalysts at low temperatures, the vanadium-titanium catalysts were modified by Cu,O. A series
of Cu,0-V,0,-Mo00,/Ti0O, catalysts were prepared by the impregnation method. The effects of different flue gas
components on the oxidation of mercury over the catalysts were investigated by using a fixed-bed reactor. The
results suggested that the Hg” oxidation efficiency was stabilized at 99.9% and the NO conversion efficiency
was maintained at 90.9% over 2%Cu,0-V,0,-M00,/Ti0, catalyst at 200 °C, which showed a good performance
of synergistic De-NO_ and mercury oxidation. The individual flue gas components, such as O,, NO, HCI, and
SO, were conductive to the oxidation of Hg’, while NH, and the coexistence of NO and NH, inhibited the
oxidation of Hg’ to Hg>". With the increase of reaction temperature, the Hg” oxidation efficiency presented a
trend of stability and then decrease.The oxidation rate was only 64.1% when the reaction temperature reached
350 °C. Specific surface area testing (Brunauer-Emmett-Teller, BET), X-ray photoelectron spectroscopy (XPS)
and H, temperature programmed reduction (H,-TPR) analysis demonstrated that when loaded with Cu,O, the
interaction between Cu and V existed over the Cu,0-V,0,-Mo0O,/TiO, catalyst surface produced unsaturated
chemical bonds and oxygen vacancies on the surface of the catalyst,which was conductive to the increase of
chemisorbed oxygen, thus promoting the oxidation of Hg". This study can provide a reference for improving the
co-oxidation performance of SCR denitrification catalyst for mercury.

Keywords  Cu,0-V,0,-Mo0O,/TiO, catalyst; low temperature selective catalytic reduction (SCR); Hg"

oxidation; flue gas components
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