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ABSTRACT

The pyrolysis of four EPFB samples, one without pretreatment and three pre-treated with
enzymes (LiP, MnP and LiP+MnP) were performed to investigate the differences in product
compositions among the feeds. Heavy and lighter fractions in the bottom and upper layers were
produced for all samples. The chemical compounds were classified into four categories, namely
hydrocarbon compounds, oxygenated, nitrogenated and others. All the three treated EPFB (LiP­
treated, MnP-treated and LiP+MnP-treated) produced high yield of hydrocarbons as compared to
the original untreated substrate. The highest hydrocarbon yield was obtained when the two
enzymes LiP and MnP were combined. The yield being 49.5% was 2.7 times higher than the '
untreated EPFB. Both LiP and MnP-treated samples gave yields of 43.1% and 34.9%,
respectively, which is 2.3 and 1.9 times higher than the untreated samples. The untreated sample
however produced higher yield of oxygenated and nitrogenated compounds. The yields were
approximately 60% and 20%, respectively. GC-MS analysis demonstrated that the pyrolysis of
enzyme-treated EPFB has increased the production of hydrocarbons significantly with the major
compounds to be aromatics. The highest aromatics yield at 39.5% was observed with the LiP +
MnP treated sample . The pre-treatment method offers a promising means of biofuel production
for industrial application due to the simplicity of the pretreatment process and the enhanced
hydrocarbons production.

INTRODUCTION

The lignocellulosic materials can be converted into important chemicals via pyrolysis
technology. Due to the complex structure, the compounds are hardly degraded at the typical
biomass pyrolysis temperature (300-500 DC) (Aguado et al ., 2006, Boateng et aI., 2006, Lappas et
al ., 2007). One of the most promising alternatives is for the raw materials to be pretreated before
thermo-chemical conversion or pyrolysis takes place. Intentionally, modification of EPFB
structure is required to alter or modify lignocellulosic structure. Besides disassembling the
biomass chain, it may also be able to increase the accessible surface area of the lignocellulosic
material for conversion during pyrolysis.

In recent years, there have been many studies on the pretreatment of lignocellulosic biomass
materials either chemically or physically (Mosier et al., 2005). One of the most effective chemical
pretreatment alternatives is by using ammonia. In previous study, soybean straw pretreated by
ammonia showed an increase of about 70.27% cellulose while hemicelulose and lignin decreased
by 41.45% and 30.16% respectively (Xu et al., 2006). In another study, cellulase, xylanase, lignin
peroxidase (Lil'), and manganese peroxidase (MnP) isolated from Cligniaria NRRL 30616
resulted in losses of about 75% hemicelluloses, 50% cellulose and 40% lignin contents in
semisolid cultures (Lopez et al., 2007). Lignin peroxidase was recognized as the most effective
peroxidase where it can oxidize phenolic and non-phenolic compounds, amines, aromatic ethers,
and polycyclic aromatics (Perez et al., 2002). Manganese peroxidase (MnP) on the other hand,
was found to only attack phenolic compounds of lignin, but not for the non-phenolic units.












