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Study on low temperature catalytic performance of Ce-MnQO,

for carbon monoxide removal with varying aging time
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(1. School of Mechanical Engineering, Wuhan Polytechnic University, Wuhan 430023, China;

2. Zhongye Changtian International Engineering Co. ,Ltd. ,Changsha 410007 ,China)
Abstract; The Ce-MnO, composite oxide catalysts with different aging time were prepared by co— precipita-
tion method. The CO removal ability of the catalysts in the range of 60 ‘C —120 °C was investigated. The
phase composition, element distribution, surface morphology and other physicochemical properties of the
composite catalysts were analyzed by X-ray diffraction (XRD), X-ray energy dispersive spectroscopy
(EDS) , specific surface area test (BET), scanning electron microscopy (SEM), X-ray photoelectron spec-
troscopy (XPS), H, temperature-programmed reduction ( H,-TPR) and CO-adsorption desorption (CO-
TPD). The effect of aging time on CO catalytic oxidation performance was studied. The experimental re-
sults reveal that Ce-MnO, exhibits the best catalytic performance as the aging time is 10 h. At 100 ‘C and
120 °C ,the conversion rates of CO are 94. 79% and 99. 66%, respectively. Extending the aging time im-
proves the content of Mn'" and redox capacity of the catalyst, which is beneficial for the reduction of the

temperature at which the catalyst decomposes and releases COs.
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Fig. 4 The element distribution results of Ce-MnQO; catalysts with different aging time for Ce,Mn
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Fig. 5 SEM characterization of Ce-MnQ; catalysts with different aging time

3.3.4 BET 4#7

AR REAG 18] Y Ce-MnO, A Ak 7] H 2 1 FH Y
ARSI 6 fron, KL 6 ] LIE B BRit
A MR A AR TR A L R TR R R . BRk
B D0 T AR AR 4 2 DG E 2, R Ak e ] 2 4 AT A1)
E=RI /T e N N T e TR AW N Y S
B Ra S R T-2%
3.3.5 XPS 4#r

T IR BETRE RXT Ce-MnO, AL 7 I8 R #r
BRI XFA [F) B Ak B 1) A Ak R 24T XPS P,
HEERE 7 Fros. B 7)) AELT 4 E .
& 7(b) Ky Ce 3d B A6, A ALY A TEFLIE Z
F(3d3/2 F 3d5/2) s 4y HFR A u v, IFAE 878 —
920 eV (W45 G REVE [ PN, LA R 8 g, H:
HFRie R u fil v LA IE S Cet 36 bl o F
v U VR Cet TR I L X SRR

bR /(m%/g)

150

120

90

60

30

[ ] gk

0.5

2
WRALI IE] / h

5 10

B 6 RFE R 6 Ce-MnO 4R A7) b & @ A2
Fig. 6 Specific surface area of Ce-MnO

catalysts with different aging time



44

EE DM . JE— A BEEEN L 45 RALIST TR X Ce-MnO,— S AL BRI AL P REDF T

57

T PR AT P P A A S i (1) R T R LA T +4 &
B AD R Cetm o471 5 XRD 925 3840 —
., B 7o) Mn 2p WA AL E MnOx
PN AR ZEM Mn 2p3/2 A1 Mn 2p1/2 MW~ 3
BEURAR LA 4> B 641, 3 €V.642.5 eV, B 1A]
PLAFSEF Mn®™  Mn' 005/ 7(D KR O 1s 1)
AT SRS AN BB ALY . 529. 2 eV [
F W COD B F W T R FAEHE R RS R S &R
FHE TR A B A B e 531. 3 e VO 1
1 25 B BE R U R S T2 E B S

X Ce-MnO, At Ak 7 55 B0 2 o7 AT 815

TR R MR 1 PR, AR R,
TR A BT 2 (0 3R 10 R X e B Y BRAG RS ]
10 h B BEA I ST 0 3 T 2 1 OB s DA T
PRHE RN HEAT . 53 Ah AR T Ce™™ /2 Ce™ L
Z LT (H Mn'" /2 Mo 1 2 0 25 B A
[ () IR ARG R s 3R B T BRAGS TS K, FE B PR
Wb A AT Mn(OHD, 5 5800 A4 B MnOOH
(BBAa), ST RKE Mt 194 K, 2t ks,
Mn*" EZE DL Mn; O B A7 3T Mn'" 97
L FERE Mn' 38 2 fff fh 10 ORLZ B AR Sk T 2 T
48 TR IR TR DT

Intensity / a.u

800 600 400
Binding energy / eV

Intensity /a.u

i
Ce 3d,,
1 M ! 1

900 890

920 870

Binding energy / eV

658 65‘4 650 (\4‘() 642 638 634 538 5:;6 5;4 53:2 5:;0 5;3 526
Binding energy / eV Binding energy / eV
()47 ; (b)Ce 3d; (©)Mn 2p; (DO 1s
A7 REEAR I Ce-MnOx 1E45 XPS %
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Table 1 The surface compositions of the aeveral selected samples
concentration/mol % atomic ratio/ %
sample
Ce Mn 0 Ce'" /EMnt  O'/(O" + 0" Mn'" /3 Mn™*

0.5h 19. 2 22.1 98.7 22.8 49.9 33.2
2h 18. 2 17.5 64. 1 21.4 50. 3 34.4
10 h 17.6 19.5 62.9 22.5 51.2 35.1
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