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White Rot Fungi Biofilter Treating Waste Gas Containing Chlorobenzene

WANG Cans XI Jin-ying, HU Hong-ying> YU Yin, WEN Xiang-hua
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A novel gas-solid phase bioreactor, using bamboo as support material, inoculated with white rot fungi Phanerochaete chrysosporium
was established to treat waste gas containing chlorobenzene. The performance of P. chrysosporium bioreactor was examined under different
conditions. Results showed that the maximum removal efficiency of nearly 80% Caverage removal efficiency of 50% ) could be reached under
the condition of chlorobenzene inlet concentration of 200 ~ 1500 mg/m’ and the empty bed retention time (EBRT) of 122 s. While the
maximum chlorobenzene removal rate of 94 g/(m’ *h) [average removal efficiency of 60 g/Cm’ *h)] had been achieved within chlorobenzene
inlet concentration of 500 ~ 1 500 mg/m’ and at the flow rate of 0.5 m’/h. Furthermore, the removal rates of the bioreactor at different flow
rates were also examined, suggesting that the response of removal rate to the change of inlet loading was dependent on the flow rate. Lower flow
rate could promote the extent of removal rate enhancement compared to the higher flow rate. Moreovers the profile of chlorobenzene
concentration along the height of the biofilter showed a nonlinear decrease trend.
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Fig.1 Schematic diagram of the white-rot fungi bioreactor
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Fig.2 Inlet and outlet concentration of chlorobenzene in white rot fungal bioreactor
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Fig.3  Performance of white rot fungal
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Table 1 ~ Summary of performance of white rot fungal bioreactor under different operational conditions
T ik Ti§1¥% T HE L1 S gy LR AR CEE) ZBRAECEED
/m**h~! I Ta) /s /mg*m~3 g*(m®+h) ! g* (i +h) ! 1%
Run 1 0.8 15 1500 ~ 2200 350 ~ 520 8 ~36(22) 2~31013)
Run 2 0.8 15 500 ~ 1200 120 ~ 280 29 ~ 87(46) 17 ~ 42(27)
Run 3 0.5 24 500 ~ 1 500 73 ~220 23 ~94(59) 23 ~51(37)
Run 4 0.1 122 1500 ~ 3 200 44 ~94 22 ~71(43) 32~ 64(51)
Run 5 0.1 122 200 ~ 1 500 6~44 2~17010) 20 ~ 80(42)
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Fig.4 Relationship between removal rate and organic loading

in white rot fungal bioreactor
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Fig.5 Profile of chlorobenzene concentration along
the height of white rot fungal bioreactor
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