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ABSTRACT
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Biological treatment of oil sludge is often restrained by the limited
availability of hydrocarbons present in the sludge due to their poor solubility in
aqueous phase. To overcome this problem, surfactant can be used to increase
solubilization of the hydrocarbons in the aqueous phase, thus enhancing their
bioavailability to degrading microorganisms. In this research, the effects of nonionic
(Tween 80) and anionic (sodium dodecyl sulfate, SDS) surfactants on the
solubilization and biodegradation of hydrocarbons in oil sludge obtained from PTT
PLC in both single- and mixed-surfactant systems were studied.  Batch
biodegradation experiments were carried out using indigenous bacteria originally
present in the sludge and Pseudomonas aeruginosa from Mahidol University. The
solubility of hydrocarbons in the oil sludge was significantly increased with the
addition of SDS and Tween 80 in both single- and mixed-surfactant systems. SDS
was shown to have a slightly better performance than Tween 80, but at a higher
concentration (2%w/v). In the presence of surfactant, the biodegradation of
hydrocarbons in the oil sludge was enhanced by 2.5-3 times over the control. The
biodegradation was also conducted in a 1 L semi-batch reactor using the fill and
draw operation under different conditions.
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ABBREVIATIONS

CMC Critical micelle concentration
HLB Hydrophile-liophile balance
TPH Total petroleum hydrocarbon
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