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PRODUCTION OF BIODIESEL BY ACID-BASE CATALYZED
TRANSESTERIFICATION OF WASTE COOKING OIL IN A BATCH REACTOR

Md. Zahangir Alam, Parveen Jamal, Nor Rashid Bin Mohamad

Department of Biotechnology Engineering, Faculty of Engineering, International
Islamic University Malaysia, Gombak, 50728 Kuala Lumpur, Malaysia

ABSTRACT

In this research, biodiesel was produced from waste cooking oil via an acid-base catalyzed
transesterification process with methanol as a reactant. The five factors involved were
reaction time, temperature, agitation, molar ratio of alcohol to oil and the amount of acid and
base which are optimized by earlier study. Two factors were optimized namely stirrer speed
and temperature. The maximum yield was obtained with the conversion rate of 82.54%. The
optimum conditions obtained were: reaction temperature at 75°C and stirrer speed at 400 rpm.
The waste cooking oil underwent the pretreatment process to remove the water and food
residue. The crude biodiesel was purified by distilled water in a process called biodiesel
washing. The process was accelerated by microwave irradiation. The design of experiment
was developed by using Minitab software which involved two factors with three levels each.

Keywords: acid-base catalyz, transesterification, waste cooking oil, batch reactor
INTRODUCTION

As the petroleum depositories are kept on declining worldwide, the need for the new
source of energy has become crucial. In addition, due to the current environmental problems,
the replacement need to be greener power and efficient in order to create a clean energy
future. Thus, the renewable energy appears to be the perfect candidate. Biodiesel is one of the
renewable energy under the biofuels category. Generally, biodiesel is produced by chemically
reacting a fat or oil with an alcohol, in the presence of a catalyst (Van Gerpen, 2003). This
reaction yields a mixture of methyl esters, which are known as biodiesel and glycerol as a co-
product. Many researches have shown that there are many advantages by using biodiesel
(Bajpai and Tyagi, 2006). The oil-based fuels have been proved to give a harmful effect to the
environment. Thus, as an alternative fuel for diesel engines, biodiesel is non-toxic,
environmentally friendly emission and biodegradable. Furthermore, no extensive engines
alterations are needed since it can be used directly in most diesel engines (Van Gerpen, 2003).

Biodiesel has a bright economic prospect in the future as a renewable source of
energy. Many countries around the globe have shown their interest to invest in the biodiesel
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