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Abstract

In this work, an extractive membrane bioreactor containing coulture broth of
Burkholderia cepacia G4 PR1 constitutively expressing the TCE-degrading enzyme,
tolune-ortho—monooxygenase(TOM), was used for the degradation of TCE. The membrane
bioreactor operates by seperating the TCE-containing waste gas from the aerated
biomedium, by which the air-stripping of TCE without degradation was overcome that
could occur in conventional aerobic biological treatments of TCE-contaminated waste
gases. This was achieved by a silicone rubber membrane which was coiled around a
perspex draft tube. TCE from the gas phase diffuses across the silicone rubber
membrane into microbial culture broth that was continuously fed from a separate aerobic
CSTR. Therefore, TCE degradation occured without the TCE being directly exposed to
the aerating gas stream. Of the TCE supplied to the membrane bioreactor, 72.6 % was
biodegraded during the operation of this system. To construct a mathematical model for
this system, parameters describing microbial growth kinetics on TCE were determined
using a CSTR bioreactor. Else parameters used for numerical simulation were
determined from either indepedent experiments or values reported in the literature. The
model was compared with the experimental data, and there was a good agreement
between the predicted and the measured TCE concentrations in the system. To achieve

a higher treatment efficiency, various operating conditions were simulated as well.
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Fig. 1. Extractive membrane bioreactor. Fig. 2. Experimental results.
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Fig. 3. Simulation results for 400min of operation. Fig. 4. Simulation results for 400min of operation.
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Fig. 5. Simmulation for a bigger(2X) liquid volume. Fig. 6. Simulation for a reduced(¥ X) liquid volume.
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Fig. 7. Simulation for a increased(2X) specific area Fig. 8. Simulation for a reduced(}4 X) specific area
of the membrane. of the membrane.
K- -
E o000 é 7000
i g ==
5 w0
P o |-
g v r
b o/
oﬂ S0 0o 150 200 2500 2000 uo e 1000 1500 2000 2500 3000
Time (min) Time (ran)
Fig. 9. Simulation for combined conditions. Fig. 10. Simulation for combined conditions.
(liquid vol.:2%, specific area:} X ) (liquid vol.:%4 X, specific area:2x)
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