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ABSTRACT

Fossil fuel downturn has created an attention for researchers to discover new fuels
substitution for future generation. Impregnation of metals onto biomass has been
utilized as feedstocks for producing bioproducts by thermal conversion such as
pyrolysis. In this study, investigation is made on the adsorption of Cobalt (II) Nitrate
from aqueous solution onto shredded oil palm empty fruit bunch (SOPEFB) fibres via
varying important parameters such as contact time and initial metal concentration. The
SOPEFB was soaked into Cobalt (II) Nitrate aqueous solution and the Co-loaded
SOPEFB being digested to analyse the Cobalt concentration via ICP-OES. The
contact time was varied between 2 to 48 hours and the adsorption of Cobalt was
observed that achieve an equilibrium at the last 24 hours. The adsorption isotherm was
fitted well with Freundlich model with correlation coefficient, R2 of 0.9976. The
study also reveals that adsorption of Cobalt occurs thru multilayer heterogeneous
SOPEFB fibres surface. Besides, the Co-loaded SOPEFB was aimed to produce biooil
by catalytic slow pyrolysis. The experiment showed the best fit temperature for
catalytic pyrolysis was at 500°C as it yielded the most liquid oil. Then, catalytic slow
pyrolysis was set up at S00°C and it displayed that liquid yields in catalytic pyrolysis
was slightly reduced compared to nonimpregnated SOPEFB fibres due to further
catalytic cracking had occurred onto biomass to form more gas yields as soon it was

produced at the particular temperature.
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CHAPTER ONE
INTRODUCTION

1.1 Research Background

One of the major palm oil provider called Malaysia typically has a massive
amount of wastes known as biomass which produced from the palm oil mills. The
biomass can be categorized as oil palm empty fruit bunch (OPEFB), shell kernel and
oil palm mesocarp fibre (OPMF). Malaysia which produces these wastes has over 80
million tonnes and it is can prolong increases up to 100 million tonnes in 2020 (Nor-
Azemi, Fuadi, & Syed-Hassan, 2014). Despite of having these huge amount of
biomass, it is renowned to be one of the renewable energy resources in the future.

This anthropogenic climate change of fossil fuel gives a new view of using
biomass as a substitution to fossil fuels in more years to come as there are many arisen
issues these days such as topics of fossil fuel resources depletion, oil prices upsurge
desperately and environmental issues from the fossil fuels consumption (Nor-Azemi,
Fuadi, & Syed-Hassan, 2014). The author also stated that the reason why biomass so
called renewable energy resources due to the importance of energy produces with less
conservational contamination equated to fossil fuel.

The lower Sulphur (S) and Nitrogen (N;) contents also give upriser for it to be
chosen. Besides, the secretion of neutral Carbon Dioxide (CO;) from biomass can be
absorbed by photosynthesis process by trees and its natural conversion reduces CO;
emission to the atmosphere. Jahirul et al. (2012) has revealed the level of atmospheric
CO; has already exceeded the dangerous level and probably global warming situation
is expected to be growing gradually in 10 years earlier than had previously been
predicted. Reduction of emission needs to be taken into serious action by 2050. Thus,
with all of these concerns have boosted researchers for finding some alternatives to

fossil derived products.



