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Abstract: A series of M/REY (M =Cu, Mn, Fe, Ce) catalysts were prepared by impregnation method. The
catalysts were characterized by XRD, NH,-TPD, NO-TPD and H,-TPR, and XPS. The catalytic activity of the
catalysts was evaluated in the fixed-bed reactor for the selective catalytic reduction of NO with NH, in the
presence of SO,. The results show that the performance of catalysts was affected by the type and load of active
component. The Cu(3)/REY catalyst exhibited good activity at low temperature in presence of SO,. The NO
conversion is over 95% at the temperature range of 254 ~390 C. The catalytic activity of Cu(3)/REY catalyst

is related with its excellent redox properties and the performance of NO adsorption-desorption.
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DL T 3 M B 0 5508 3% ik Rlic
4 M(3)/REY,
1.2 EUAFIHRLE

K H A B33 F) XRD-7000 8 X B AT
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Figure 1 X-ray diffraction patterns of M(3)

/REY (M=Cu Fe . Ce Mn) catalysts
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Figure 2 TG-MS profiles of Cu(3)/REY catalysts
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Figure 3 NH,-TPD profiles of M(3)/

REY (M=Cu Fe.Ce Mn) catalysts
a: REY; b: Cu(3)/REY; c: Fe(3)/REY;

d: Ce(3)/REY; e: Mn(3)/REY
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Figure 4 NO-TPD profiles of M (3)/REY
(M=Cu,Fe,Ce,Mn) catalysts
a: REY; b: Cu(3)/REY; c: Fe(3)/REY;
d: Ce(3)/REY; e: Mn(3)/REY
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Table 1 Area and temperature of NO desorption peak over the catalysts
Peak Area/(a. u. ) (Temperature t/C)
REY Cu(3)/REY Fe(3)/REY Ce(3)/REY Mn(3)/REY
1 0.54(161) 2.34 (151) 1.43 (159) 1.55 (154) 1.23(163)
2 0.61(209) 3.74 (225) 2.68 (215) 2.27 (208) 1.68(247)
3 0.59(273) 2.39 (307) 2.67 (310) 2.24 (287) 1.89(321)
4 - 2.52(485) 4.34 (514) 2.23 (494) 2.03(547)
Total 1.74 10.99 11.12 8.29 6.83

2.1.5 H,-TPR R1E

F 4 H,-TPR FRAE 45 F 7T DAHEWT, 4840 55 4
& B 1 SRR SR RE T 3% T ARURT A AH A ALY
TGl M e L AL R H, 1930 R AR
PEP S AfE R, KBS S M(3)/REY (M=
Cu.Fe .Ce Mn) L5 ) H,-TPR ph£k, & 5 Al
Y AEAETRNE PR A3 AN TR H AR AR SR P REAN TR, 4%
R ot 7 S 3 R 3 L PR 2 o B 3 S 1 A
UG | X AT WAL BEAR B 2 ~ 3 N340 S o i
PRI A o, BRI y W 34 Ji 0 ) T AR RN I BE DL
%2,

FRAR Sk 22 %F Cu(3)/REY AL 1Y SR 5
WEEAT AN N AR o WAV i AR 1 1) 22 18 /55 23 1 CuO
IA i, B U U T 4 Ak 37 2% 1 50 /N URL CuO 1Y 38
Ji,y VI 3 A5 0 B AR T ) Cu®™ A i, AR
PEETHFE S W LUMEWT, Cu (3)/REY 1 594 4 F L)
CuO 5 5 B 43 WA A Ak 550 38 11 B3 DA 3/ INBURE A7 7
R | B I R R S 0K = S AN B 1

HRP o FI B UL 5 AR AR (14.8) (#E
AL AT R AT, SRR
PR —EL
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800

Temperature ¢/C

K5 M(3)/REY(M=Cu.Fe .Ce Mn)
AL H,-TPR £k
Figure 5 H,-TPR profiles of M(3)/REY
(M=Cu Fe.Ce Mn) catalysts
a: Cu(3)/REY; b: Fe(3)/REY;
c: Ce(3)/REY; d: Mn(3)/REY

x2 #BAFLEH FRIEERRE

Table 2 Area and temperature of H, reduction peak over the catalysts

Area/(a. u. ) (Temperature t/C)

Peak Cu(3)/REY Fe(3)/REY Ce(3)/REY  Mn(3)/REY
1 7.4 (273) 4.0 (349) 4.5 (416) 6.7 (401)
2 7.4 (374) 9.3 (450) 3.6 (494) 3.0 (515)
3 0.5 (534) 1.3 (595) - -

Total 15.3 14.6 8.1 9.7
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Figure 6 Relationship between NO conversion and
temperature for the NH,-SCR reaction over
M(3)/REY(M=Cu Fe Ce Mn) catalysts

reaction conditions; ¢y, = P, =600 pL/L,

$0,=5 % . P50, = 300 uL/L, N, balance and

gas flow, 300 mL/min; catalyst, 0.4 g;
®: REY; A: Cu(3)/REY; A Fe(3)/REY,
0: Ce(3)/REY; v: Mn(3)/REY

REY .Fe (3)/REY.Ce (3)/REY Hl Mn(3)/
REY i B X0 L 42, ] fig ol [ J2 £ (19 SO,
(300 wWL/L) fEFESM T iR R ) SO, 5 NH,
T RSP B A 0 C R T 7 28 v 7 AR A5 A 5% 17
Huls o T RO it BE AR e 5 A RE 70 it | B L
IO B AT ICRR R P A 790 2 T ) A M 56 80 i 18 o ek
HEALTEAE T B, NO Fe b AR AR 5 24 S il B2 T
B —RE WL , BRI 4h o, HBER SN B2 T
T AR SR DR, ol 2 i B9 P RO EORT R R L
K HEALTE VAT LMK . D S i A P oA i
RO AL R 1T, 20 1 f H] REY F1 Cu (3)/
REY 7£ A [l i B (100,200 F1300 °C) F JZ Jif
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Figure 7 XPS spectra of S 2p state of REY before
and after the reaction

a: unreaction; b; reaction at 100 C; c: reaction at 200 C;
d: reaction at 300 C; e: reaction at 350 C
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160 165 170 175
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K8 SAHIJA Cu(3)/REY
ALY S 2p A MCH T RETE A
Figure 8 XPS spectra of S 2p state of Cu (3)/REY before
and after the reaction

180 185

a: unreaction; b; reaction at 100 C; c: reaction at 200 C;
d: reaction at 300 C
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[1]

temperatures| J]. J Hazard Mater, 2009, 172(2/3) : 635-640.
(2]
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PLEUAR REY Ak SR I, 52 vz I B2 A 300 °C I fii
AT PR 2 B i (DLIE 6) , SO I B v 300 T,
A= WA R TF 4R 401, A&l Te FER S 2p OGHE
T e B ek s, AL B TR A LA &, NO B fbR
T, 3% /2 NH,-SCR Ml il 26 th A JE A,
8 A, S TR BE M 100 C I, Cu(3)/REY
fERIFm AR A S R R 2 (A RE
N BE T v, R A D NO Ak R Tt
1o, UL e ER T 1R o0 1 | AL R0 T PEAR LIRS 5
8 FE 6 nJ I, 7€ REY #RAK 5| A4 4 Fh | Bk
BARIRE T2t SO, %Ak, [ Bt foff i B 6 7R 458
R A IR BE T TR A3 e, K A AR TR 8 S g 3 1k o

3 4 »

B H % M(3)/REY (M =Cu  Fe ,Ce
Mn) fEAE T, 36 1 20 o P2 i i A0 350 1 BB 1
SRR A2 S, P, Cu(3)/REY fi#
TR B A 6 1, — T U5 R A 7R 3 Tl
PERTR 5], B 2453 A 3450 1 NO W B e, HL
NO iRk %5 —J5 1 H,-TPR FAESE 5 s, it
RTINS AR SR BB 4T, A R T S Ak T S I ) s
1T, #E300 pL/L 1 SO, fFTESMH T, L Cu(3)/
REY M7 ,254 CHT NO #Ab %55 95% , H NO
AL R T 95% WG M 1 IR A T, O 254 ~
390 T, S AT R AR LS R R, BRI
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