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ABSTRACT

This research project was conducted to study the effect of electron beam irradiation
and ionic liquid as the pretreatment process on lignocellulosic biomass. The
lignocellulosic biomass that were used in this research are Oil Palm Frond (OPF).
Prior to the determination of composition of lignin, cellulose and hemicellulose, the
lignocellulosic biomass was pretreated with ionic liquid and electron beam irradiator.
The chemical pretreatment of lignocellulosic biomass was by using ionic liquid which
is 1-ethyl-3-methylimidazolium acetate or [EMIM]Ac. Physicochemical pretreatment
adopted using electron beam irradiator was conducted at Malaysia Institute for
Nuclear Technology (MINT). Before the OPF were irradiated with electron beam
irradiator at 100, 200, 400, 600, 800 and 1000 kGy, they were pretreated with 50% of
[EMIM]ACc first. Morphological characteristic of the biomass was observed by using
Fourier Transform Infrared Spectroscopy (FTIR) and X-Ray Diffraction (XRD). The
chemical compositions of lignin, hemicellulose and cellulose were determined by
using Kappa number and TAPPI method. The results from the research found that, the
higher the irradiation doses of electron beam irradiation, the greater the dissociation
of cellulose and more accessible surface area of cellulose toward next hydrolysis

process in order to produce biofuels.
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CHAPTER ONE
INTRODUCTION

Research Background

In these recent years, focus of producing biofuels is moving from the first-generation
biofuels to second-generation and third-generation biofuels. First-generation biofuels are
biofuels that are produced directly from crops like maize and sugarcane. However, this
type of biofuels production brings about ethical issue on using food as feedstocks.
Biofuels generated from second-generation biofuels is what this research is discussing
about. The second-generation biofuels are also known as advanced biofuels which means
that the fuels are manufactured from a various range of biomass. While, third-generation
biofuels are just recently becoming a mainstream subject of discussion where the
biofuels are derived from algae. There are many possible fuels that can be derived from

algae which include biodiesel, ethanol, methane and many others.

Since fossils are not considered sustainable and it has been depleting in resource, the
scientists had their intention in producing a sustainable biofuel from renewable source.
Furthermore, burning of fossil fuels contributes to the increasing of carbon dioxide
emission. The adverse effect of greenhouse gas like global warming to the environment

has created so many researches being investigated in order to reduce these.

Lignocellulosic biomass mainly consists of three polymers which are cellulose,
hemicellulose and lignin simultaneously with small quantity of other components such as
acetyl groups, minerals, and phenolic substituents. The major components of
lignocellulosic biomass are cellulose followed by hemicellulose and lignin (Isikgor &
Becer, 2015).

There are many types of pretreatments used to treat the lignocellulosic biomass in order
to reduce the complexity of the structure. Physiochemical type pretreatment that is used

in this research is electron beam irradiation. It is an environmentally friendly
1



