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A R IS FLARRL; dE i D/MAX-2400 X S 247 514 (XRD,  H AR 2k XS4 a4 40 7] i
RZEH
1.3 SLIHE

SR EALFEI ARG . MR ARG . B RGE IS (B ). HEIRE S AEARIRSR
Jei, A AR RERRE K Ay Bk, PEE I R AR AT LTS e W T B . VRS TR G IR AR
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Fig. 1 Schematic diagram of experimental setup
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Kb g WIRIKE s p, WRER m HEF AR ; m WROKGEF AR m, WG EF A
J o

AHIF 5 M8 FC 45 KO M4 B 746 1 2% (FID) 119 Agilent-6890N A AH 0,35 (S %t I 48 4T 5 B 4007, 46
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2.1.1 SEM 5 TEM
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Fig.2 SEM images of the carriers-and catalysts
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Table 1 Variation of specific surface area and pore parameters
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Fig.4 Adsorption-Desorption isotherms of the carriers and catalysts
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Fig. 5 - XRD patterns of the catalysts
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under microwave irradiation

R RO AR AL T S 2 MR R A o T3 Ah, AR A AR A T L O A LR R T
AR 2 T R AN RO RS A, T2 R 1 CuMnCeO, /B il 5 55 47 £ 750 A9 4 AL 156 11

12,

+CuM1’1CeOX/§?EJ:E
1.0l o —=CuMnCeO /fififth #7 £
0.8 |

L 06t
041}

021

0

(I) 20 4IO 6IO 8I0 1I00 1I20 1I40
2 i i
(a) MR AL

250
-+~ CuMnCeO /2 1
—e— CuMnCeO /i i 2 7 11
200 |
2
=
uch
LM
K 150}
100 L . . . . . . ,
0 20 40 60 80 100 120 140
JR Vs ] /min
(D) AT TR R 2%

B 7 2 FpE L5 3 BRI Bh e L PR R
Fig. 7 Catalytic degradation of toluene by two catalysts
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Fig. 9 Mechanism of carrier alkali erosion and microwave catalytic combustion of toluene
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Effect of carrier alkali erosion on microwave catalytic combustion of toluene
with CuMnCeQO,/cordierite
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Abstract The increase of specific surface area can provide more adhesive sites for active particles on the
surface of catalyst and then increase the corresponding catalytic activity significantly. In this study, 2.5 mol-L™
NaOH solution was used to etch honeycomb cordierite carrier and increase its specific area firstly, and then
CuMnCeO /alkali-etched cordierite catalyst was prepared by incipient-wetness impregnation method. The
effects of alkali etching on the performance of the catalyst were investigated through microwave catalytic
combustion of toluene, and the catalysts before and after alkali erosion were characterized by BET, SEM, TEM
and XRD, respectively. The results' showed that CuMnCeO, /alkali-etched cordierite catalyst had a removal
efficiency of 97% for toluene under the conditions of an air intake of 0.12 m*-h™', toluene initial concentration of
1000 mg-m™ and catalyst bed temperature of 180 °C, which was 14% higher than that of CuMnCeO /cordierite
catalyst without alkali erosion. After 5 times cycles (120 min per cycle), the removal rate of toluene maintained
at 92%~93%, which confirmed CuMnCeO,/alkali-etched catalyst had a high catalytic activity and good stability
in experiment. The characterization results indicated that the specific surface area of the cordierite carrier
increased from 0.779 m*-g”' to 4.054 m*g', and the active particles with smaller sizes could be uniformly
distributed onthe catalyst surface after alkali erosion. Moreover, the crystal active components were more
diverse and Mn-Ce sosoloid and Cu, ;Mn, ;O, crystal phase occurred on the catalyst surface. It is speculated that
these characterization results by alkali etching act as a major role in improving catalytic activity of
CuMnCeO,/alkali-etched cordierite catalyst. This study can provide a reference for the preparation of high
performance catalysts applied to the catalytic combustion of industrial VOCs exhaust gases.

Keywords alkali treatment; cordierite; CuMnCeO,; toluene; microwave catalytic combustion;

characterization
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