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Study on CO oxidation performance of Ce-Cu/y-Al>Os catalyst in flue gas

XIANG Xiaofeng, ZHANG Bo, ZHANG Xiangyu, LU Xu, XU Hongjie

(Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China)

Abstract: Based on the catalytic effect of CO oxidation outside the furnace of deep staged combustion, the
experimental study on Ce-Cu/y-Al,O3 non-precious metal catalyst prepared by conventional impregnation method
was carried out in a tubular furnace. The results show that, the catalytic oxidation of CO was obvious at 250~300 ‘C
(the conversion rate of CO reached 78.62% at 255 °C), and the conversion rate of CO was maintained at a high
level (>99.5%) at temperatures higher than 300°C. When the residence time was 1.2 s, the CO oxidation activity
was higher at 150~200 °‘C. When the residence time was 5 s, the conversion rate of CO was 55.7% (150 ‘C) and
quickly increased to 97% (200 C), with obvious catalytic effect. The catalyst also had high activity and treatment
capacity for CO with high volume fraction (3 000X 10-5). The catalytic efficiency increased with the decrease of
gas velocity (0.2~0.8 L/min) and the increase of oxygen content (2%~3%). The diffraction peak of Al,Oz decreased
slightly after the addition of Co, which is beneficial to the improvement of catalytic oxidation activity.

Key words: deep staged combustion; CO oxidation; catalyst; Ce-Cu/y-Al>O3; impregnation method; tubular furnace

EAER, N T REER R RPERCR AR JURBESE A A AE A b, 45 & 5Bt IR AR P ke
() NOx AL L, ERE— 2D BRI AN (RIIAOR  BOR, AIIFE PRUERARE R 1 IR 3145 B AR A NOK
LTI PEARATE I MU ARG L TREE 7> HERG B 1 CO & mil3, fEIREE 7 il ik

& B H H#i: 20210320

H & W B: EEXESHIRIRITE(2018YFB0604100): H [HH AL A IR A 7 43R I H (ZD-19-HKROL).

Supported by: National Key Research and Development Program of China (2018 YFB0604100); Science and Technology Project of China Huaneng
Group Co., Ltd. (ZD-19-HKRO01)

F—IEHER N AR @0980), %, tlid, EGIANE, EEHFT R ESBREAR, xiangxiaofeng@tpri.com.cn.



%10 ¥

/N SE HAH Ce-Cul y -AlOs HEALGRIHEAL CO AL TEREIITEFT 125

BT, CO BEAE M N KT IE S AR S b
R, HhmENKRESEMEEA —En
fEALREE . = EE CO TR KK, BETH 48 54
BHOMAER T, SERENRMNAER CO2, XN
PR DRAE £ 2802 T T 5 B 261,

CO S FE R R, #ie bnl | R3kT,
ES R 5 | AR P 35 e A B AR 0 4 FH -8
FRAE AL 701 (0 A B AR AE CO A AL TR R BORT 40 My
2 K100, S & BT (B Aus PERRA2H D
SlEEMY) AESRESEMENFTD, W Cu. Mn %54
J& s DASRAI S B R s RS . S B R e,
JERER U 5 SR R

FitoisE CeOp HA MR A L5112, fif
FEARE TR IR R M RESS =, X CO et
RERLUT - {H CeO, AL AL CO MR EE R &, 752
ANFAhE R B IR, s R A
PEREAIRERE . Cuo BAAR R I L selts 14,
5 CeO thRIMEAIE R IA R, HAEE )55
SJEALT, AT RRARAE AR T R A . T
AlLOs AL PERE AT IS, R Ihi 12
i HA R B LR ARG B FLEER, D3R iis
PEA Y REE TEINAS 5 5 RS4RIt T
A S A M RE B =, BT DA 0 o {44 7 5
B AR o

PRI, AR SCR AR e M SR AR IR ik il 4% T
Ce-Culy-AlOs AT, 3T IR B o ke 4y it 41
CO HAMufiER, EERp sl ra b, #77
il CO AL MELIERESLIRRT 78, A4S it = 1)
CO AN COs MAMRATEARRIFAI I EK,
IR 53 R Ie i A1 s AR 434 CO B4R AL
PP —FATAT I, IENAIE N CO FAIIT R 3)
JIEH RIS, R T B AR S
1 XRAE
1.1 # R 5iK 5

SEEG AL ELHE . B R i [Ce(NOs)s 6H20, M=
434.22]. fHERHI[Cu(NOs)2 3H.0, M=241.60]. fiHIiR
£[Co(NO3)2 6H,0, M=291.03], 341953 #r4l ([H24
AR AT iEPEy-ALOs Chifz 30nm,
BB HPORM AR ARD; LETK.

1.2 SR SR &

SIS Ay M A A SR AT s AR b A (C3EER

£ rosemount NGA2000). T KV ( LigH =

http://rlfd.tpri.com.cn

BB BRA D B G R T A (WHL-25A,
RET R ERA R AT # U (SX-2.5-
12, FPMNCAHRREEAEA IR AT F R IR IR
BEFEas (CLT-1A, RE TSI E UL RAF]D.
SRR (TSVT1100-60, FHEgEth sy A H
FRAFD. RIS CGEEZRLAFTD. X 4
ZEATHH (XRD, f#[E Bruker A ),
1.3 EHFIFI=

KL G RN Bk & Ce-Culy-AlOs f#
1 7). I EE SR B n(Ce):n(Cu)=1:1, Jii & kb
m(CeO2+CuO):m(y-Al203)=0.1, 43 B Fx HUAH . it &
MRS ER AT AHEREA TIE & 2 EF/KF, ¥ 2 g
WAERE S BB PRA A5, BN
y-ALOs AR AR H, TR BRI 8 h, HL#A
TEIR T4 80 ‘CJE 14h, FE=XFBHYY 500 CH%
e 3h, BFEERL T, 3545 (425~250 um) Ce-Cu/y-Al,03
TORLIEA T, 2B T TR, SEIRRA
1.4 ARSI EREIFM EE

fEALFIN CO AL ERE TN S IR 7E ST 2V =0
S BEA AT S A 95 RN A AR 30 mm,
HEEE 4mm. HEOS A CO BRI 4Ch 5001076,
150010, 300010, ARHEZMH o BrA AL 5 ik
R ER 0.2~1.2 Limin, BUERGSIMIETERIN
0.5~0.8 L/min, X R.F25# >y 15000 ht, i &
YA 150~550 C.

AT A NRLAR I A b Fi ke, BT A
SN AT BERD SRR o IR S AR L CO
(0.5%~0.8%, 734, TED. 02 (2%~3%).
CO, (14%), AN He. SRR &M@ U i
IR ZEHEAT CO Stk FoE R B Ja K FHTE LR M 5y
T e A Ak CO R4, THIRE

R AR O .
AL BE AT IE L CO F AL R pEA 116171,
17=[(Vco-in—Veo-out)/Veo-in] X 100% (1)

X gk CO #4b%F, %; Veoin AN CO HELIAF
SH Veoou N CO H OARFR 2> # .
1.5 N FIRAE

K HH 4 gl B 3R T A FL B BE 23 BT (NOVA
4200e), IR AT FRHE I e AL B T ARDel,
MRHT, e BT B2 T4 (DZF-6020,
s RS AR AT 110 CTHMAT, mais
AL 1h, A5 DLRE NI, 7£-196 C




126 kAL &

T MR, B BET (brunauer-emmett-teller)
AR LRI

K X SFRATHOMAE S AT SR S5 R4
AL, B HE 40KV, B HGHL T 40 mA,
CuKa ¥, NG KA=0.154 nm, Kk 0.025
WEARAOYIESAH, HRHEE 10(Y/min, HHNE
260 j\j 10 <=8 <19-201
2 HFHRETIE
2.1 1L FIELL CO FEibEREMK

EERPL T 6 L, FFRETIERE N 2
5, FEAFERE TN CO #ib R 5m,
SR 1. HIE 1T LUE H: X Ce-Culy-
ALOs flEALF, 24 B HE4T 10 min B, 17 CO 1k
A H0N 3288.3x10°° (4 159 C) IRGE AL F
705108 (il 255 C), CO #1k3K 78.62%; 4%
Nk SEHEAT 5 min J5, HIO CO RS HGE— D%
R3] 30.4x10° (4iE 269 C), CO bk
99.08%; ik F| 300 CHF, Hi0 CO MRFI4 4k
PR 2] 195%106, fEX iR 550 C B ik 2 & ik
18.8x10°6 . Xf kb 25 [ 525, Ce-Cu i 1k 5 71
150~550 “C [ [ PN 0 H BLLF 1) CO fEAIE 1,
£ 250~300 ‘CHEfLEFAL CO BURITEEWI R, 300 C
ZJEIRFFEEI CO et (46 %>99.5%).

3500 -
oy :M 100
< 3000F * j
2 . 480
‘>§ 2 500F °
ey L Al 60 3%
& 2000 o B B >
B 1500} )\ dun
ﬁ / 40 fa)
S 1000} Y, o
o
1 120
500} i
/A/ 2 \\
Of Mé-a—s~o0 0 O—0—Q gy 0sg—9 -0
0 100 200 300 400 500 600
HIgrc

1 Ce-Cu/y-Al20s LB CO fEIL E 1L 1ERE
Fig.1 The CO oxidation performance of Ce-Cu/y-Al203
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