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Abstract: So far, the information regarding enhanced degradation and biodegradation mechanisms of TPhT, an endocrine disruptor; is
severely limited. Whether dearylation during TPhT degradation occurs successively or synchronously is not revealed clearly. To deal
with these problems, this study focused on the biodegradation of TPhT and its metabolites by Bacillus thuringiensis through the
acceleration of Tween 80. The results showed that Tween 80 obviously increased the TPhT solubility. After degradation by cells in the
"' Tween 80 for 2 d, the residual TPhT at 1 mg*L ™'

process, Tween 80 significantly reduced intracellular Na*, NH, and Mg’

presence of 80 mgeL initially was decreased to 48. 4% . During the biodegradation

- and K*

utilization. Metabolites analysis revealed that phenyltin biodegradation initially proceeded by cleaving the aromatic ring, not by splitting

release, and increased extracellular C1~, PO}~

the covalent bonds between the benzene rings and tin atom. Ring-cleavage reactions in the benzenes of TPhT occurred individually and
synchronously, producing diphenyltin, monophenyltin and tin accordingly.
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Fig. 2 Effect of Tween 80 on TPhT degradation
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Utilization of carbon nutrients by cells after degradation of TPhT for 1 h and 48 h
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Table 1  Correlation between Tween 80 concentration and ion concentration
Tween 80 Cl™ PO; - Na* NH/ K* Mg®*

Tween 80 1
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Table 2 Parameters of the kinetic models used to describe the biodegradation of three kinds of OTC

HE— BN 1% TR

=

b lg(q, —q) =lgg, —kt/2.303 t/q,=1/(kg*) +1/q,
k 4. r k 9e r
MPhT 0.429 0. 008 0.967 15.963 0.011 0.99%4
MPhT + Tween 80 0.421 0.010 0. 929 10. 343 0.014 0. 960
DPhT 0.537 0. 005 0.988 67.427 0. 006 0.983
DPhT + Tween 80 0.3535 0. 006 0. 996 60. 961 0. 007 0. 994
TPT 0.475 0. 002 0.815 255. 886 0. 004 0.985
TPhT + Tween 80 0. 850 0. 006 0. 995 117. 948 0. 006 0.984
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