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Mechanism and Performance of a Membrane Bioreactor for Treatment of

Toluene Vapors

YE Qi-hong, WEI Zai-shan, XIAO Pan,LI Hua-qin,ZHANG Zai-li, FAN Qin-juan

( Guangdong Provincial Key Laboratory of Environmental Pollution Control and Remediation Technology, School of Environmental
Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract . The performance of a membrane bioreactor for treatment of toluene as a model pollutant is presented. Effects of toluene inlet
concentration, residence time, spray density and pH of liquid phase on the toluene removal rate were evaluated. The experimental
results showed that the toluene removal efficiency reached 99% . The optimal pH, residence time and spray density were 7.2, 6.4 s
and 2.5 m*+(m”+h) ~', respectively. The gas-phase biodegradation intermediate products were acetaldehyde acid ( C,H,0,) and
vinyl formic acid (C;H,0,) , which were identified by means of gas chromatography/mass spectrometry (GC/MS). The mechanism of
toluene degradation using a membrane bioreactor can be described as the combination of mass transfer from hollow fiber membrane to
biofilm and biological degradation. Toluene ( C,H;CH;) and oxygen diffused from the gas phase to the wet layer of the biofilm and were
then consumed by the microbial communities. Toluene was oxidized to the intermediate organic products such as acetaldehyde acid
(C,H,0,) and vinyl formic acid (C,H,0,), and the intermediate products were then converted to CO, and H,0 through continuous
biological oxidation reactions.

Key words ; membrane bioreactor; volatile organic compounds (VOCs) ; toluene
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Fig. 1 Schematic diagram of the MBfR for toluene removal
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Fig. 3 Influence of inlet concentration on toluene removal efficiency
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Fig. 4 Influence of residence time on toluene removal efficiency
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Fig. 5 Influence of spray density on toluene removal efficiency
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Fig. 6 Influence of pH on toluene removal efficiency
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