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ABSTRACT

4773014063:  Petroleum Technology Program
Thanaphong Attavavuthichai: Surfactant-Enhanced Biodegradation
of Crude Oil Sludge in Sequencing Batch Reactor
Thesis Advisors: Asst. Prof. Pomthong Malakul, and Assoc. Prof,
Sumaeth Chavadej
XX pp. ISBN Xxxx-XXXx-XX-x

Keywords: Biodegradation / Bioayailability / Nonionic Surfactant /

Solubilization / Sequencing Batch Reactor

Petroleum industries usually generate a large amount of oil sludge
concerning as a waste from crude oil storage tanks every year. Biological treatment
has been proposed to treat crude oil sludge but it is often restrained by the limited
availability of hydrocarbons present in the sludge due to their poor solubility in
aqueous phase. Is this aspect, surfactant can be used to increase solubilization of the
hydrocarbons and enhancing their bicavailability to degrade microorganisms. In this
research, two units of sequencing batch reactors (SBR) were designed and
constructed to study the biodegradation of crude oil sludge obtained from PTT PLC.
The objective of this research was to investigate the surfactant-enhanced
biodegradation of crude oil sludge using the sequencing batch reactors (SBR). For
the solubilization experiment, polyoxyethylene sorbitan monoleate (Tween 80), a
nonionic surfactant was selected to enhance the solubilization of the crude oil sludge.
The optimum surfactant concentration was found to be 0.1% w/v, which was further
used for the biodegradation study. The SBR units were operated on a fill and draw
basis with 15 min feeding, 23 h aeration, 30 min settling, and 15 min drawing. The
SBR units had effective volume of 1 liter and were fed at different oil loadings from
2-10 kg/m’d. When the oil loading increased, the oil removal efficiency decreased.
Under the studied conditions, a maximum oil removal of 90% was achieved at the

lowest oil loading and the optimum oil loading was around 4.0 kg/m’d.
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