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RN, SR ETEEZWR, UL 1Y 31341 1.25 400 3
SN BT R BRI RN, R 3:3:1 250 450 4
TR BRI, SR 1E HEAR IR 90 °C B9 AR 1t 3:3:1 325 500 5

T AT MRS E T SR N 31341 4.30 350 6
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FIRMRE AR AL s 28R4 TkE I Rk ) FNE PR B ke 2 W B K 0 A WL G, AR =TT
SE S, B S A A SO UEAE B A A HORHE AR RO TR s A AR RS W R AR o
NIR S YA G, HE AT R SN A% AT GO A A R B g, OB L i A R S ) SR A
HORE, DL B AR A, R AR SEIa A WL 30 5 A s HE %S

I

BB IR (]
GC
S
i
1 GC
aepe e | | B [oc]
% CUTTTE
SR Eg — COZTCHLY)
VERER i grpuign [ [T e
A Bt

1 LWRERREE
Fig. 1 Flow diagram of experimental apparatus
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Fig.3 SEM images of honeycomb carriers and catalysts
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Table 2 Variation of specific surface area and pore parameters of three catalysts

FEAL ) HRERY(m g fLB/(em’g")  FHFLAZ/Mm
HrCu-Mn-Ce/#EH A 2.799 0.004 5.076
fifi I J& Cu-Mn-Ce/ 2 H5 £1 0.369 0.001 5.462
FiCu-Mn-Ce/ZER A 5.036 0.011 8.646
i FHJ5 Cu-Mn-Ce/BEA A7 0.483 0.001 10.780
BrCu-Mn-Ce/Bic T 4455 Wl T 27.200 0.076 11.120
6l Fi1 i Cu-Mn-Ce/BR£T 4 45 Kl & 9.602 0.020 8.235

TEBA T W2 B RE S B0 R . AHELER T 5, Cu-Mn-Ce/ik 21 4k 55 5% M| 5 A5 K2 07 I 1Y bE 22 18 K 9.602
m’g !, HABEAEERWHAE S, W2k VOCs (1 E AL it . HEALIRBE R 5, 3 Rl AL 5] 4
LA PR, KRR T HELmEFLARR R, X5 SEM RAFLE B2 —8 . 3 Fhi
A3 8 S 25 L AR B 22 WA AR R A LB DA R L B, B 4 B I SRR SE T R FL IS AE7E o MR IR %
KRG, Cu-Mn-Ce/#: 75 415 Cu-Mn-Ce/ZE 38 A1 2 Fi it £k 7 1Y - 24 L A2 48 Kk — 2B E 52 1 6 AL 0 38
MBSma, X5HEMBRSILAENM R —EE . Cu-Mn-Ce/fik £ 4 55 4% W B AL F XL AT
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Fig. 6 Effect of loaded amounts of active components on catalytic activity
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B £ 28 B O BS NTTE R, AREN 3.25%~5.00% HEAL TG PR s AL TS, ki 3.25% 1T
PEAR T 4.50% i1 5.00%, 1A F 2R B ff 300K 5 80% L o R, ASHIFSE H Cu-Mn-Ce/#E 75 41 i 4k 5
(1 Je AE 17 2 i 3.25% . Cu-Mn-Ce/BE R A7 AL (] 6(b)) (Y 1% P [t 07 48 & 09 3G i om0
4.50% WHEAL TG P fe s . W R R IR AR B 2 98% LA b T g gk — 1 & 5.00% i, AL )%
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PRFLIE RS2, T 4.50% 117 2% 5 A Cu-Mn-Ce/Bik 2T 45 55 5% W 5 A 4500 9 e A 48

) KB IR E R . A AR A R LR, Cu-Mn-Ce/#E %5 £1 . Cu-Mn-Ce/%E 3 £7 F1 Cu-Mn-
Ce/Bi £F 2 55 55 W 1 53 93 4% 3.25% . 4.50% N1 4.50% ik b ATi2 %, SRIGES b, 7e3E B 5
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Fig. 7 Effect of calcination temperature on catalytic activity
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Table 3 Comprehensive characteristics of the carriers and catalysts
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Abstract The selection of catalyst carriers is critical to improve the activity and stability of catalyst. In this
study, three carriers of honeycomb cordierite, mullite, and carbon fiber zirconium chromium corundum were
taken as research targets to prepare Cu-Mn-Ce supported catalysts by impregnation method. The carriers and
catalysts were evaluated completely based on relative characterizations and microwave catalytic combustion of
toluene in order to look for the carrier with good performance in the application of microwave catalytic
combustion of volatile organic compounds (VOCs). The study showed that Cu-Mn-Ce/carbon fiber zirconium
chromium corundum had the best catalytic activity and stability, then Cu-Mn-Ce/mullite followed and Cu-Mn-
Ce/cordierite was the poorest one. At microwave power of 50 W, 100 mm catalyst height, airflow of 0.12 m*-h™"
and initial concentration of 1 000 mg-m, the degradation efficiencies of toluene by three catalysts that prepared
under optimal parameters were 98%, 98% and 90%, respectively. The optimal preparation parameters of Cu-
Mn-Ce/carbon fiber zirconium chromium corundum were following: active components loading amounts of
4.50%, calcination temperature of 450 °C and calcination time of 4~5 h, and its excellent catalytic capacity was
due to good microwave-absorbing property, some adsorption capacity, most spinel active components,
synergistic effect of carbon fiber and super thermal resistance ability of the carrier. High temperature had a great
effect on the mesopore structure of the catalyst, the reduction of the specific surface area and pore volume could
lead to the agglomeration of active particles on the surface of the catalyst, but it was conducive to new crystal
yield of active components and the degradation of the pollutants. Loaded amounts of active components and
calcination time had obvious effect on catalytic activity of Cu-Mn-Ce/cordierite, this catalyst had the poorest
activity for toluene degradation, while its lowest preparation cost could imply a potential of market application.
The study on the optimal preparation conditions of three catalysts provides reference for the preparation of high-
performance catalyst with strong microwave-absorbing capacity in the future.

Keywords microwave catalytic combustion; toluene; carrier selection; catalytic activity; characterization
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