BIOLOGICAL TREATMENT OF BIODIESEL WASTEWATER
USING A SEQUENCING BATCH REACTOR

Chatchada Ratanachan

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkorn University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Francais du Pétrole
2009

522065



Thesis Title: Biological Treatment of Biodiesel Wastewater Using
a Sequencing Batch Reactor

By. Chatchada Ratanachan

Program: Petrochemical Technology

Thesis Advisors:  Assoc. Prof. Sumasth Chavadej
Asst. Prof. Pomthong Malakul

Accepted by the Petroleum and Petrochemical College, Chulalongkorn

University, in partial fulfilment of the requirements for the Degree of Master of
Science,

Thesis Committeg:

(Assoc. Prof. Suntud Sirianuntapiboon)



ABSTRACT
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Biological treatment is an appropriate method used in treating organic-
containing wastewaters because of its environment safe and low treatment cost. In
this research, two units of sequencing batch reactors (SBR) were used to study the
biodegradation of biodiesel wastewater obtained from Bangchak Public Company
Limited by using the sludge obtained from the activated sludge treating biodiesel
wastewater. The SBR units, having an effective volume of 1.5 L, were operated on a
fill-and-draw basis with four cycles per day at different chemical oxygen demand
(COD) loading rates (0.05-0.60 kg/m3d) at room temperature. Since the studied
wastewater lacked of nitrogen and phosphate, ammonium hydrogen carbonate
(NH4HCO3 and di-potassium hydrogen orthophosphate (K2HPO4) were added as
nutrients for the enhancement of biodiesel wastewater biodegradation. The results
showed that when the COD loading rate increased, the removal efficiency decreased.
Under the studied conditions, @ maximum COD removal of 91.4% and TOC removal
of 35.7% were achieved at the lowest COD loading rate of 0.05 kg/m3d. Moreover,
the minimum F/M ratio and the highest MLSS were found to correspond to the
lowest COD loading rate.
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