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Oxidation Behavior and Kinetics of Representative VOCs Emitted from

Petrochemical Industry over CuCeQO A Composite Oxides

CHEN Chang-wei'”, YU Yan-ke', CHEN Jin-sheng', HE Chi'

(1. Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China; 2. School of Ecology and Resource
Engineering, Wuyi University, Wuyishan 354300, China)

Abstract: CuCeO, composite catalysts were synthesized via coprecipitation (COP-CuCeO, ) and incipient impregnation (IMP-CuCeO, )
methods, respectively. The physicochemical properties of the samples were characterized by XRD, low-temperature N, sorption, H,-
TPR and O,-TPD. The influences of reactant composition and concentration, reaction space velocity, O, content, H,O concentration,
and catalyst type on the oxidation behaviors of benzene, toluene, and n-hexane emitted from petrochemical industry were systematically
investigated. In addition, the related kinetic parameters were model fitted. Compared with IMP-CuCeO_, COP-CuCeO, had well-
dispersed active phase, better low-temperature reducibility, and more active surface oxygen species. The increase of reactant
concentration was unfavorable for toluene oxidation, while the opposite phenomenon could be observed in n-hexane oxidation. The inlet
concentration of benzene was irrelevant to its conversion under high oxidation rate. The introduction of benzene obviously inhibited the
oxidation of toluene and n-hexane, while the presence of toluene had a positive effect on benzene conversion. The presence of n-hexane
could promote the oxidation of toluene, while toluene had a negative influence on n-hexane oxidation. Both low space velocity and high
oxygen concentration were beneficial for the oxidation process, and the variation of oxygen content had negligible effect on n-hexane and
benzene oxidation. The presence of H,O noticeably inhibited the oxidation of toluene, while significantly accelerated the oxidation
procedure of benzene and n-hexane. COP-CuCeO, had superior catalytic performance for toluene and benzene oxidation, while IMP-
CuCeO, showed higher n-hexane oxidation activity under dry condition. The oxidation behaviors under different conditions could be well
fitted and predicted by the pseudo first-order kinetic model.

Key words ; volatile organic compounds( VOCs) ; benzene; toluene; n-hexane; oxidation behavior; reaction conditions; kinetics
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Fig. 1 XRD patterns of the catalysts
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Table 1~ Specific surface area, pore diameter and
total pore volume of the catalysts prepared
p G %
#DH 2 -1 3 -1
/m°-g /nm /em’ - g
IMP-CuCeO, 79.6 9.3 0.37
COP-CuCeO, 83.1 3.9 0.16
CuO 0.1 5.4 /
CeO, 60. 8 6.1 0.18
v-Al, 04 187.3 6.7 0.44
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ZI7E 414°C F1 513°C . COP-CuCeO, L 212°C #i
229°C (Cu, Ce Z[a] Ay AH EAE FH A 346 SRR AR T
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" A
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v e \
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Fig. 2 H,-TPR result of various catalysts
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Fig. 3 0,-TPD curve of different catalysts
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Fig. 4 Catalytic oxidation of single/multiple pollutants over COP-CuCeO,
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Fig. 5 [Influence of SV on the oxidation of pollutants
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