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CoCuMnO, Photocatalyzed Oxidation of Multi-component VOCs and Kinetic

Analysis
MENG Hai-long, BO Long-li“, LIU Jia-dong, GAO Bo, FENG Qi-qi, TAN Na, XIE Shuai
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Solar energy absorption coating CoCuMnO_ was prepared by co-precipitation method and applied to photodegrade multi-
component VOCs including toluene, ethyl acetate and acetone under visible light irradiation. The photocatalytic oxidation performance
of toluene, ethyl acetate and acetone was analyzed and reaction kinetics of VOCs were investigated synchronously. The research
indicated that removal rates of single-component toluene, ethyl acetate and acetone were 57% , 62% and 58% respectively under
conditions of 400 mg+m ~ initial concentration, 120 mm illumination distance, 1 g/350 cm® dosage of CoCuMnO_ and 6 h of irradiation
time by 100 W tungsten halogen lamp. Due to the competition among different VOCs, removal efficiencies in three-component mixture
were reduced by 5% -26% as compared with single VOC. Degradation processes of single-component VOC and three-component VOCs
both fitted pseudo first order reaction kinetics, and kinetic constants of toluene, ethyl acetate and acetone were 0. 002, 0. 002 8 and
0. 002 33 min "' respectively under single-component condition. Reaction rates of VOCs in three-component mixture were 0. 49-0. 88
times of single components.

Key words : CoCuMnO_ ; photocatalytic oxidation; VOCs; reaction kinetics; characterization
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Fig. 1 Experimental set-up diagram of photocatalytic
oxidation of VOCs
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Fig. 3 Influence of different injection conditions in VOCs conversion
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Fig. 5 Kinetic curves of CoCuMnO, photocatalyzed oxidation of VOCs
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Table 1 Kinetic parameters for catalytic oxidation of toluene by different CoCuMnO, samples

VOCs — RS I K x1073/min ! 11,/ min R
0.5 /100 ¢m? , CoCuMnO, In (¢p/c) =0.92 x 10 ~3x +0. 056 06 0.92 753 0.9133
0.5 /225 em? , CoCuMnO, In (cp/c) =1.34 x10 3x +0. 096 75 1.34 517 0.902 04
1 ¢/225 cm?, CoCuMnO, In (¢y/c) =1.73 x10 2 +0. 081 08 1.73 400 0.921 68
1 ¢/350 cm?, CoCuMnO, In (cy/c) =2.32x10 2x +0. 168 51 2.32 298 0. 887 06
1.5 g/350 cm?*, CoCuMnO, In (cp/c) =2.30 x 10 3x +0. 027 23 2.30 301 0.991 73
0 g/350 cm?, CoCuMnO, In (cp/c) =0.36 x10 ~3x +0. 014 51 0.36 1947 0. 960 77
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Table 2 Kinetic parameters for catalytic oxidation of VOCs under different sample conditions

Sed B RA 3 UL 2 2 BRI I
9 0 L % B 04 7 1 5 2 L 246 2 U
W5 IT 1A

S| VOCs B G iy K/min ! 112/ min R?
% In (¢y/c) =0.002 Ox +0. 077 33 0.0020 347 0.980 39
ML 27 In (¢y/c) =0.002 8x +0. 034 49 0.002 8 247 0.976 81
PR In (¢y/c) =0.002 33x +0. 004 18 0.002 33 297 0.993 18
% In (¢y/c) =0.000 98x +0. 034 47 0. 000 98 707 0.951 69
LAY 2Rz In (¢y/c) =0.001 45x +0. 068 0.001 45 478 0.937 46
P In (¢y/c) =0.002 06x +0. 087 49 0. 002 06 336 0.934 35
RGBSR R RN [ J]. A5 RL2, 2013, 34(5) . 1871-
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