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Effect analysis on VOCs removal in duct photocatalytic reactor
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Abstract  In this research,an experimental system was designed for the removal of indoor VOCs. The system
was composed of a duct photocatalytic reactor and an environmental chamber. The target contaminants selected
for the experiments were formaldehyde ,toluene,and benzene. The experimental process was optimized reasonably
by analyzing the degradation performance of each VOC and the reciprocal influence of other VOCs. Intermediates
of the VOCs were tested at the same time. The experimental results for the three kinds of VOCs revealed that the
duct photocatalytic reactor effectively degraded single-component VOCs. The degradation performance of toluene
and benzene was similarly high,while the formaldehyde result was better. The target component could be influ-
enced by the other two components during VOC degradation. The impacts of toluene and benzene on formalde-
hyde were similar,but the interactions between toluene and benzene were different from the influence formalde-
hyde had on them,during which the inhibition of formaldehyde was more significant. Benzaldehyde and benzene
were primary intermediates of the toluene reaction, and phenol was the major intermediate in benzene degrada-
tion.
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Fig. 1 Schematic of PCO reactor
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Fig.2  Structure of laboratory cabin
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Table 1 Instrument information for test
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Table 2 Design of experimental condition
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Table 3 Degradation performance parameters of purifier
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Fig.4 Photocatalytic degradation of two VOCs
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Table 4 Degradation performance of two VOCs
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