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ABSTRACT

Biochar has received great attention recently as it has the potential to be
alternative absorbent beside the long existence, activated carbon. In this study,
biochar was produced from rice husk by slow pyrolysis at temperature of 450°C.
To increase the performance of the biochar in absorbing H,S, hydrogel biochar
was produced by performing polymerization. The characteristics analysis in
elemental analysis, functional group, surface area, pore volume and pore size had
been done on rice husk, biochar and hydrogel biochar. In this study, the
percentage of carbon is increase when the rice husk undergo pyrolysis on order
to obtain biochar and the percentage is decrease when the biochar being
polymerize into hydrogel biochar. The biochar lost some functional group
compare to rice husk as the the pyrolysis remove the volatile matter from the rice
husk and the polymerization add new functional group to the sample. Biochar has
the highest amount of pore volume compare to both rice husk and hydrogel
biochar as the vacant space available as volatile matter remove during pyrolysis
and the monomer filled up the pore during the polymerization.Then, the
absorption of H,S with sorbent weight as parameter has been performed on
biochar and hydrogel biochar. The result of H,S absorption by biochar showed
that the mass of H.,S per weight of sorbent increase as the sorbent weight increase.
However, the hydrogel biochar unable to perform the result that being predicted.
From the past study, the water content may affect the capability of the hydrogel
biochar to absorb H.S.



ACKNOWLEDGEMENT

Above all, | wish to thank to Allah for the wisdom, strength and faith and good
health in order to finish this research. Furthermore, | would like to express my
thanks toward my family and friends for unending help and support they give
which assist me in the completion of this paper. There is also special gratitude
toward my supervisor, Dr Azil Bahari Alias as his guidance and supervision
largely aided me toward complete this project. Last but not least, special thanks
to Sendi Enterprise Sdn Bhd for the contribution in form of rice husk for this

study.



TABLE OF CONTENTS

AUTHOR’S DECLARATION ..ottt e e e e e e e e et e e e e e e e ee e eeeeeeeeaaaan i
SUPERVISOR’S CERTIFICATION ..ottt ettt e e e e e e e e e e ea e e e et i
COORDINATOR’S CERTIFICATION. ...ttt ettt ettt e e e e e n e e e e iii
A B S T R A C T .ottt e iv
ACKINOWLED GEMENT ..ttt e e e et e e e e e e e e e e eeeens Y
T A B LE OF CON T EN T S ...ttt e e e et e et e e e e e e e e e eeeeens Vi
LIST OF FIGURES ..ottt e ettt e e ettt e e et e e e et e e e aeaeeenas viii
L ST OF TABLES ..o et e e ettt e e e e e e e e ettt e e e e e e e e reeeaeeeaees iX
CHAPTER L oo ettt e e e e e e et e e e e e e e e 1
1.1 Research BaCKgroUNd............ccooviiiiiiec e 1
1.2 Problem StAtEMENT ...ttt e e e e e e e, 2
1.3 ODJECTIVE RESEAICN ...t 2
1.4 SCOPE OF RESEAICH ... 3
CHAPTER 2 e e ettt ettt e e e et e ettt e e e e e e e e ettt eeeeeeeeae e eeeeeeeeeeeaees 4
2.1 BIOMIASS ...ttt et 4
201 RICE HUSK e et 4
2111 Characteristics 0f RICE HUSK .....coooeeeeeeeee 5

2.2 PYIOIYSIS e ta e as 6
2.2.1  SIOW PYIOIYSIS ..ot 7
2.2.2  FASEPYIOIYSIS . 7

2.3 BUOC AN .o 8
A T T Vo U] (o] NPT RRRRTRTRRRT 9
2.3.2  CharaCteriStiC OF BiOCNAN .......eeeeeeee oo 9
2.3.3  MOIfied BIOCNAN ... 11

Vi



CHAPTER 1
INTRODUCTION

1.1 Research Background

Rice husk is available in abundantly from agriculture industries that typically been
treated using traditional methods such as composting and incineration (Heo et al., 2010). (Heo
et al., 2010) also indicated that these organic solid waste is not suitable for those process as
small concentration of nitrogen contain inside them for composting and during incineration,
smoke being generate by considerable amount of solid grain into the environment.
Carbonaceous material can produce with rice husk as raw material as it presence with large
amount of hydrocarbon such as cellulose and lignin content, which form complex porous
structures (Mohanta, Kumar, & Parkash, 2012). Hence, biochar is proven can be derive from
abundant source of biomass, namely rice husk.

Biochar is carbon-rich product when biomass, such as rice husk heated in closed
container with little or no available air (Nartey & Zhao, 2014). (Nartey & Zhao, 2014) also
mention that in technical term, biochar is produced by thermal decomposition of organic
material at relatively low temperature with limited supply of oxygen. In chemical point of view,
the organic portion of biochar has a high carbon content, which mainly compromise so-called
aromatic compounds characterized by rings of six carbon atoms linked together without oxygen
or hydrogen, the otherwise more abundant atoms in living organic matter (Lehmann & Joseph,
2009). From study of (Kambo & Dutta, 2015), a list of potential applications for biochar
involving energy production, agricultural industries, carbon sequestration, activated carbon
adsorbent and bio-refinery.

Industrial pollution and degradation of urban environment is the cost that Malaysia has
to pay for the associated rapid economic growth and to achieve the goal of industrial status by
the year 2020 (Afroz, Hassan, & lbrahim, 2003). (Afroz et al., 2003) also stated that among the
industrial pollution, air pollution is the major issue that has been affecting human health,
agricultural crops, forest species and ecosystems. One of the contributor to the air pollution is
the notorious Hydrogen Sulphide (H2S).



