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Abstract

Lignocelluloses have been the focus of much attention, becausg of th‘elr conversion to
fermentable sugars for cellulosic ethanol production, both from the viewpoint of energy and
the environment. Pretreatment plays a crucial rule in biomass conversion, to overcome the
chemical and structural difficulties, which have evolved in lignocelluloses, and to produce a
cost-effective fermentable sugar via enzymatic saccharification. Among the d'eyeloped
pretreatment  approaches, alkali-based pretreatment technology, which can utilize the
equipment and chemical recovery system in the pulping industry, has been considered one 9f
the most promising pretreatment methods, mainly because of its high efficiency 1n
delignification and high final total sugar yields. The progress of alkali-based pretreatment
technologies was better understanding the fundamental principles of alkali-based
pretreatments. This is of vital importance for the process improvement and commercial
production of alkali-based pretreatment for producing cellulos_i‘(_:pethanol.

I. Introduction

Energy is the life line of the global economy. Diminishing fossil fuel reserves, ever
escalating fuel prices, increased concerned over environment pollution and most importantly
quest for energy independence and energy security promoted the global research community
to accelerate the need to look for renewable and environmentally sustainable energy resource
[1]. Therefore there is an urgent need for introduction of alternative energy resources into
biomass conversion system. Biofuels are only renewable carbon dioxide sources of energy.
Lignocellulosics have been identified as a primary source of bioethanol [2]. Use of
lignocellulosic biomass for the production of biofuels is unavoidable if liquid fossil fuels are
to be replaced by renewable and sustainable alternatives. Among them, ethanol accounts for
the majority of the biofuels worldwide [3]. Thus quest of generating renewable energy
sources has shifted on plant biomass and its effective utilization through advances in
technology development (Figure 1).

Pre-treatment has been considered as the most expensive processing step in cellulosic
ethanol processes, representing about 18% of the total cost [5-7]. Therefore, developing a
cost- effective and efficient biomass pre-treatment technology is the most critical need for
lignocellulosic biofuels. Pretreatment is required to increase the surface accessibility of
carbohydrate polymers to the hydrolytic enzymes, which is a key step toward efficient
utilization of biomass for ethanol or other advanced biofuels production. Pretreatment enables
enzymes to attach to the carbohydrate polymers, and then hydrolyze these polysaccharides
ifxto fermentable sugars. The goal of pretreatment is to pre-extract hemicellulose, disrupt the
lignin seal and liberate the cellulose from the plant cell wall matrix (Figure 2) [8]. Depending

on the application and type of pretreatment catalyst, pretreatment techniques h generally
_,;nfgwded into three categories: physical, chemical, and biological pretreatmgns/ Each
I ) ‘
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