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Abstract In this work, membrane bioreactor with the square-shape pins in the gas chamber was designed
to carry out the toluene degradation experiment and the results are compared with the bioreactor without the
square-shape pins. With this new bioreactor, the effects of the inlet toluene concentration and gas flow rate on
the removal efficiency and toluene transfer rate were investigated. The experimental results indicate that the re-
moval efficiency decreased and toluene transfer rate increased with increasing the inlet toluene concentration and
gas flow rate for both the bioreactor designs with and without the square-shape pins in the gas chamber. It is also
found that the bioreactor with the square-shape pins yields higher removal efficiency with about 8% increment
and toluene transfer rate than the one without the square-shape pins due to enhanced mass transfer resulting from
the added pins.
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Schematic of experimental system
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Fig.4 Comparison of removal efficiency of membrane
bioreactors with/without square-shape pins in gas

chamber under different gas flow rates
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Fig.5 Comparison of the toluene transfer rate of membrane

bioreactors with/without square-shape pins in gas

chamber under different gas flow rates
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