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Thermochemical conversion technologies generate large amounts of biochars as
byproducts. Biochars are low value by-products that have received lesser attention
and there is no valuable utilization method. On other hand, the removal of Methylene
Blue (MB) dye from textile wastewater is environmentally important since MB
could cause harmful effects. Kenaf core fibre char (KFC), palm oil empty fruit bunch
char (EFBC) and Leucaena leucocephala wood char (LC), the by-products from
gasification and pyrolysis processes at high temperature were evaluated as potential
adsorbents in textile wastewater treatment in particular adsorption of MB. The
adsorption of MB onto KFC, EFBC, LC and activated kenaf core fibre char (H-
KFC), was studied in batch process. The adsorption was performed under different
operating conditions including adsorbent dose, initial dye concentration and contact
time onto KFC, H-KFC, EFBC and LC of 750 um particle size. Further conditions
were studied onto H-KFC including particle size, temperature and solution pH.
Adsorption isotherm and kinetics of MB adsorption onto KFC, LC, EFBC (750 um)
and H-KFC (different particle size, solution pH and temperature) were also studied.
The adsorption isotherm data for all adsorbents were considered to fit well to the
Langmuir model. The Langmuir adsorption capacity of MB onto adsorbents (750
pum, at 30°C and solution pH=6.5) followed the trend of H-KFC>KFC>LC>EFBC.
The maximum adsorption capacity of H-KFC was found increases with particle size,
temperature and pH of solution (2.5- 8.5) increasing. The pseudo-second-order
kinetic model described the adsorption experimental data of all adsorbents well. An
analytical solution of the Langmuir kinetic model was obtained through derivation. It
was found that there was a good agreement between predicted values of model and
experimental data for all adsorbents. From the thermodynamic study of MB
adsorption onto H-KFC(750 um), it was found that the adsorption confirm the nature
of chemisorption process, endothermic, increase the randomness of adsorbed species
and more spontaneous nature at high temperature. The desorption study revealed that
H-KFC(750 um) could not be regenerated. The design of a batch adsorption study
showed that H-KFC(750 um) is more suitable to be used as adsorbent from an
economical point of view. Analysis of Variance (ANOVA) results showed a



significant difference between the amount of dye adsorbed at different adsorbents at
all concentrations. There were no significant differences between the data at
different pH and temperature at all concentrations while the effect of particle size
seems obvious at the initial dye concentration of 50 mg/L. ANOVA confirmed the
result of batch adsorption design where the H-KFC(750 um) was found to be more
economically suitable than the other adsorbents. A Logical study for the comparison
of chemical and physical properties of adsorbents showed that the better properties
trend was followed H-KFC(750 um)>KFC(750 um) >EFBC(750 um)>LC(750 um).
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Teknologi penukaran termokimia menjana begitu banyak biochar sebagai produk
akhir. Biochar merupakan produk akhir bernilai rendah yang telah menerima
perhatian yang agak kurang dan tidak terdapat kaedah utilisasi yang berkesan.
Namun, penyingkiran pencelup Biru Metilen (MB) daripada sisa air tekstil adalah
penting dari segi persekitaran disebabkan MB mungkin membawa kesan yang
memudaratkan. Char Gentian teras Kenaf (KFC), Char tandan Kosong Kelapa Sawit
(EFBC) dan Char kayu Petai Belalang/ Leucaena Leucocephala wood Char (LC),
produk akhir dari proses gasifikasi dan pirolisis pada suhu yang tinggi telah dinilai
sebagai penjerap berpotensi dalam rawatan sisa air tekstil terutamanya dalam
penyerapan MB. Penyerapan MB ke atas KFC, EFBC, LC dan Char Gentian teras
Kenaf yang diaktifkan (H-KFC) telah dikaji dalam proses kelompok. Penyerapan
telah dijalankan di bawah kondisi operasi yang berbeza termasauk dos penjerap,
konsentrasi pencelup awal dan masa kontak ke atas KFC, H-KFC, EFBC dan LC,
750 um saiz partikel. Kondisi seterusnya telah dikaji ke atas H-KFC termasuk saiz
partikel, suhu dan larutan pH. Penyerapan Isoterm dan kinetic MB ke atas KFC, LC,
EFBC (750 um) dan H-KFC ( saiz partikel yang berbeza, larutan pH dan suhu) juga
telah dikaji. Penyerapan data isoterm bagi semua penjerap telah dikira sebagai amat
sesuai dengan model Langmuir. Kapasiti penyerapan Lanhmuir MB ke atas penjerap
(750 pm, pada 30°C dan larutan pH=6.5) mengikut trend H-KFC>KFC>LC>EFBC.
Maksimum kapasiti penyerapan H-KFC didapati telah meningkat dengan
peningkatan saiz partikel, suhu dan pH pada larutan (2.5-8.5). Model kinetik tertib
pseudo kedua menerangkan data eksperimental penyerapan bagi semua penjerap
adalah jelas. Larutan analitikal bagi model kinetik Langmuir telah diperoleh melalui
derivasi. Kajian ini mendapati bahawa terdapat persetujuan yang baik antara
jangkaan nilai model dengan data eksperimental bagi semua penjerap. Daripada
kajian termodinamik mengenai penyerapan MB ke atas H-KFC(750 um), didapati
bahawa penyerapan menyamai sifat proses pengkimiaerapan, endoterma,
meningkatkan kerawakan spesis terserap dan sifat spontan yang lebih banyak pada
suhu tinggi. Kajian penyaherapan menunjukkan bahawa H-KFC(750 um) tidak dapat
dijanakan. Reka bentuk kajian penyerapan kelompok menunjukkan bahawa H- KFC



(750um) adalah lebih sesuai digunakan sebagai penjerap daripada sudut pandangan
ekonomi. Analisis varians (ANOVA) menunjukkan bahawa terdapat perbezaan yang
sigfnifikan antara bilangan pencelup yang dicelup pada penjerap yang berbeza paad
semua konsentrasi. Tidak terdapat perbezaan yang signifikan antara data pada pH
yang berbeza dan suhu pada semua konsentrasi manakala kesan saiz partikel adalah
ketara pada awal konsentrasi pencelup 50mg/L. ANOVA mengesahkan dapatan
mengenai reka bentuk penyerapan kelompok, H-KFC(750 um) didapati lebih sesuai
dari segi ekonomi daripada penjerap lain. Kajian logikal bagi perbandingan sifat
kimia dan fizikal penjerap menunjukkan bahawa sifat trend adalah lebih baik seperti
berikut H-KFC(750pm)>KFC(750pum)>EFBC(750 pm)>LC(750 pm).
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CHAPTER ONE

INTRODUCTION

1.1  Biochar from Agricultural Sources

New and renewable fuels are the major alternatives to conventional fossil fuels.
Biomass in the form of agricultural residues is considered the most popular among
new renewable energy sources due to its wide potential and numerous uses.
Agricultural wastes such as rice husk, fruit peels and corncob are low cost resources
and are available as sources of biomass energy and precursory materials of biochars.
Biochar, derived from biomass, is increasingly recognized as an environment
friendly sorbent to abate organic pollutants (Chen & Chen, 2009).

There are two basic categories for conversion technologies, namely thermochemical
and biochemical processes, where combustion, carbonization/pyrolysis, gasification
and liquefaction are considered as thermochemical conversion processes.

Pyrolysis of biomass consists of heating the material in the absence of air to produce
solid, liquid or gaseous products (Oz¢imen & Karaosmanoglu, 2004) while
gasification is a form of pyrolysis that can be carried out at high temperatures to
optimize gas production (Demirbas, 2005). High temperature carbonized biochar is
stable solid, without toxicity and difficult to decompose in nature (Lin & Hwang,
2009).

The application of thermochemical processes will produce three products, which are
liquid products (wood tar, tar, oil, pyrolytic oil), gas products (wood gas, pyrolytic
gas) and solid products (char, charcoal) (Klass, 1998; Oz¢imen & Ersoy-Mericboyu,
2008).

Kenaf core fibre, palm oil empty fruit bunch and Leucaena leucocephala wood are
great interest as popular main sources for bio-fuel in Malaysia. Kenaf Natural Fiber
Industries Sdn. Bhd. (Matrade Wilayah Timur, 2011) processes kenaf fibers and
cores and uses the produced core as feeds in pyrolysis at 1000 °C. Future Nrg
Company has installed pilot scale gasifier units using EFB as fuel to generate
electricity. Malaysian Biotechnology Corp (Biotechcrop) has started research on the
Leucaena for biofuel production; where the idea is to use Leucaena, with wood as an
energy source to produce steam and electricity to run the factories (Heng, 2013).

The conversion of biomass into liquid and gas fuels by gasification and pyrolysis is
promising technology. It is anticipated that a large amount of chars will be available.
Therefore, any use with a value in excess of its fuel value is welcome (Mohan et al.,
2007b; Boateng et al., 1992).



Carbonaceous materials used as adsorbents are well developed internal porosity and
there is possibility of modifying their textural and surface properties by simple
treatments (Pérez-Mendoza et al., 2006). Therefore, char utilization for adsorption is
a bonus advantage and important due to the need for a low cost source of carbon for
different small scale industries in waste water treatments (Lin & Hwang, 2009).

In this work, biochars derived from kenaf core fibre, oil palm empty fruit bunch and
Leucaena leucocephala (petai belalang) wood were used as adsorbents for textile
wastewater treatments in particular adsorption of methylene blue (MB).

1.2 Textile Industry and Colored Effluents

In the present century, increasing population, consumption of natural habitat and
industrialization has contributed to economic growth but at the same time has led to
negative environmental impact and an increase in environmental problems such as
air and water pollutions. This has caused catastrophes that destroy the ecologic
system and therefore clean resources have exhausted rapidly (Erdogan et al., 2005;
Tham et al., 2011). Industries have a large potential to cause lake, streams and river
pollution. The nature of pollution varies from industry to industry and also from
plant to plant (Mohan et al., 2008), where industries like textile, chemical, refineries,
plastic and food processing plants produce wastewaters accompanying with a
palpable content of organics such as phenolic compounds with strong color. Since
the typical dyeing process consists of desizing, scouring, bleaching, dyeing, finishing
and drying operations (Mohan et al., 2007a), colored effluents produced from textile
industries are considered as one of the main problems regarding textile wastewaters
(Hameed et al., 2007a).

Malaysia has a long history of producing textiles, where fabrication colored textiles
grow continuously day by day according to the growth of the population and export
demands, providing a new dimension to Malaysian economic. Textile industries use
dyes or pigments to color their final products (Hameed et al., 2007b); therefore, the
main pollution in textile wastewater comes from the dyeing and finishing processes.

Wastewater generated from textile processing industries contains high amount of
dissolved solids, suspended solids, un-reacted dyestuffs (color) and other auxiliary
chemicals (Rajkumar et al., 2007). These chemicals and dyestuffs make the removal
of dyes a great concern from an environmental point of view.

Dyes represent a special problem in wastewater since they are intensely colored.
Most dyes are difficult to decolorize due to their synthetic origin and complex
structure. The discharge of dye wastewater in the environment has serious
environmental effects and furthermore, it is aesthetically unfavorable (Demirbas et
al., 2008). Dyes have different compounds with unknown environmental behavior
where dyes of several varieties are used in textile industry such as acidic dyes, basic
dyes, reactive dyes, direct dyes, disperse dyes, solvent dyes, sulfur dyes and vat
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dyes. Basic dyes may impart toxicity to aquatic life, thus causing harmful effects
such as allergic dermatitis, skin irritation, cancer and mutations (Karagozoglu et al.,
2007).

1.3 Wastewater Treatment

Wastewater treatment is one of the major problems of everyday life. Water pollution
may cause severe problems, and in order to reduce these problems, many countries
and environmental protection authorities are continually restricting the use of
chemicals and emphasising on the discharge limits. Therefore, wastewaters must be
treated carefully before being discharged as effluents especially those containing
toxic materials such as dyestuff, organic pollutants and metal ions (Chan et al.,
2012a).

The public demand for waste discharge of free of color receiving waters and the
strict color standards have made the decolorization as a top priority of variety of
industrial wastes. Unfortunately, the decolorization of colored wastes is considered
as a difficult and challenging task because of the complicated color-causing
compounds (Hao et al., 2000). One of the main problems faced the textile industry is
the removal of color, where the removal of synthetic dyes represents a great concern
from an environmental point of view (Hameed et al., 2007b). This target is desired
because the legislation requirements have become stricter and the water quality used
for recycling is taken into account (Ferrero, 2007). As synthetic dyes are chemically
stable, traditional methods have often proven to be ineffective in removing these
species from the environment.

A number of different technologies have been applied for the treatment of dye
effluents, and these include coagulation, flocculation, advanced oxidation processes
and adsorption. Such methods need to be economically viable and environmentally
friendly while, at the same time, the final concentrations of contaminants in the
treated effluents must comply with the standards imposed by governmental
regulatory agencies (Vieira et al., 2012).

1.4 Adsorption Technique

Adsorption has been extensively used in industrial processes for either separation or
purification since it holds promise in the treatment of wastewater, as it is easy to
handle, inexpensive, simply designed, and provides sludge-free cleaning operations
(Dizge et al., 2008; Gupta et al., 2000).

Adsorption using activated carbon is considered very effective in the reduction of
color, adsorbable organic halides and the non-biodegradable fraction of the pulp
bleaching wastewater (Shawwa et al., 2001). Furthermore, adsorption using
activated carbon has been found superior compared to other techniques in water re
use methodology because of its simplicity of design and its ability for adsorbing
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wide range of different types of adsorbates efficiently (Ahmad et al., 2007).
Although the adsorption with activated carbon appears to be the best prospect for
elimination of dyes, this adsorbent is expensive and difficult to regenerate after use
(Dolphen et al., 2007). Therefore, it is better to find cheap, commercially available
materials as its possible replacements (Gupta et al., 2003). Studies have reported that
biochar can be a suitable environmental substitute for activated carbon in the organic
contaminants treatment (Inyang & Dickenson, 2015).

15 Adsorbate

For this research, Methylene blue (MB) was chosen as a model as many previous
researchers have studied the adsorption of methylene blue dye as it is a basic dye that
is widely used in the textile industry. The cationic dye MB is the most commonly
used material for dyeing cotton, wood and silk (Hameed et al., 2007c). Although MB
dye is not regarded as acutely toxic, it has various harmful effects (Ozer et al., 2007).

The adsorption of MB has been used for a long time for the evaluation of the
absorption properties of activated carbon, particularly liquid phase carbons (Ghasemi
& Asadpour, 2007). A number of studies have been published on the removal of MB
from aqueous solution by different types of adsorbents such as adsorption of MB
using indian rose wood (Garg et al., 2004), coir pith carbon (Kavitha &
Namasivayam, 2007), biomass of baker’s yeast (Yu et al., 2009), perlite (Dogan et
al., 2004), jute processing waste (Banerjee & Dastidar, 2005), natural zeolite (Han et
al., 2007), fuel oil fly ash (Andini et al., 2008), castor seed shell (oladoja et al.,
2008) and steam activated bituminous coal (El Qada et al., 2006).

1.6 Problem Statement

From the point of view of reducing the sources of global warming and sustainable
resource management, biomass is attracting attention as a renewable energy resource
to substitute the current fossil fuel resources (Spokas et al., 2009). Using biomass as
a fuel offers certain advantages, in terms of energy, environment, society and
economy (Kaushal et al., 2010). The used of biomass as an energy resource can be
efficiently achieved through the thermochemical conversion technology such as
gasification, pyrolysis and combustion (Mohammed et al., 2011a).

Thermochemical conversion technologies generate a large amount of biochar as by-
products which are considered as lower value by-products. In biomass conversion
technologies, most attention has been focused on the liquid product (bio-oil).
Biochar, as a low value by product has received lesser attention, and there is no
valuable utilization method for it except direct combustion for heat production (Liu
& Zhang, 2009). Therefore, char produced at high temperature (1000 °C) through
thermal processes (high gas production) has the potential to be used for
environmental applications such as adsorbents in treating textile wastewaters while
most studies simply produce activated carbon from different biomass sources to be
used as adsorbents but did not focus on byproducts of industrial wastes.
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The environmental issues related to the color presence in effluents are a continuing
problem for dyestuff manufacturer, dyers, finishers and water companies due to the
increasing of stringent color consent standards enforced by regulatory bodies to
reduce the quality of color in effluents and water sources. Most dyes that are used for
coloring materials are toxic to aquatic organisms and prevent re-oxygenation in
receiving waters by cutting off sunlight penetration (Senthilkumaar et al., 2006a).

Methylene blue dye (MB) is basic dye intensely used in textile industry. Acute
exposure to MB may cause some harmful effects, such as increase in heart rate,
vomiting, shock, jaundice, cyanosis, quadriplegia and tissue necrosis in human
(Vadivelan & Kumar, 2005). Therefore, removal of MB dye from process effluent
becomes environmentally important (Theydan & Ahmed, 2012).

Adsorption technique has been proven to be an excellent method for dyes removal
and commercially activated carbon is popular and effective dye sorbent. The high
cost of activated carbon and the problems related with its regeneration, has prompted
the search for alternate adsorbents (Amin, 2008). Thus, attention has been focused
on the development of low cost adsorbents that can be applied in wastewater
treatment. Demand for activated carbon keeps increasing thus, the source of
materials must be expanded to a variety of biomass sources including wastes to meet
the demand.

Kenaf core fibre, oil palm empty fruit bunch and Leucaena leucocephala are
currently being used as feeds for pyrolysis and gasification processes that generate
chars that can be used as adsorbents for MB dye removal from wastewaters.

As there is a need to understand the favorable adsorbent from practical and
economical point of views and also the effect of factors on adsorption process,
statistical analysis is used to achieve these purposes. A familiar method to evaluate
adsorbents and the effect of factors on adsorption process is by measuring the
adsorption capacity at equilibrium using isotherm study, neglecting the deep
comparison at all initial dye concentrations with respect to time.

Physical and chemical characterizations of adsorbents can be used to determine the
better adsorbent. As, there are not enough understanding on the relationship between
chemical and physical properties of adsorbents and their adsorption capacities, there
is need for theoretical expression for the physical and chemical characterizations of
adsorbents for comparison purposes. This has created a need for function formulas
that can make an in-depth comparison between adsorbents of each property.



1.7  Research Objectives

I.  To evaluate biochars (KFC, H-KFC, LC and EFBC) generated from the by-
products of gasification and pyrolysis processes, as potential adsorbents of
methylene blue (MB).

ii. To study the adsorption of MB using biochar-based adsorbents in batch
system under different operating conditions and to study the adsorption
isotherm, Kkinetic on all adsorbents and the thermodynamic on H-KFC (750
um).

ili.  To evaluate the adsorbents by comparing chemical and physical properties of
adsorbents using Logical Functions.

1.8 Thesis Layout

The thesis consists of five chapters, where each chapter represents an important
section for general construction of the thesis.

Chapter 1 provides an introduction to biochar from agricultural sources, textile
industry and colored effluents, wastewater treatment methods, adsorption technique,
adsorbate (methylene blue (MB)). It is also states the problem statement and research
objectives.

Chapter 2 presents the literature review which includes brief information on
biomass as renewable energy sources, adsorbents, production of biochar and biochar
as adsorbent. The literature review also presents general information on dye effluents
from textile industry, dyes classification, dyes health impact, basic (cationic) dyes,
methylene blue (MB) dye, the methods of dyes removal, adsorption and its types,
adsorption by activated carbon and adsorption by biochar. In addition, this chapter
provides brief information on activation methods of adsorbents and a review of
factors that affects adsorption, isotherms models, Kkinetics models and
thermodynamic parameters determination, desorption process, batch adsorption
design and a summary.

Chapter 3 presents the experiment conducted part and the technical details involved.
It gives a general description of batch adsorption experiment, adsorbents preparation,
equipments used in batch experiment, materials, and a description of the analysis
techniques performed for characterization of adsorbents. This chapter also explains
the experimental procedure and describes the factors that affect the adsorption
process. The schematic of the parameter estimation procedure of Langmuir Kinetic
model and the procedure of comparison between the chemical and physical
properties of adsorbents using Logical study are also described.

Chapter 4 displays the experimental results and presents the discussion. This
chapter reveals the results of characterization of adsorbents, and discusses the
comparison of adsorbents and the effects of different factors on batch system
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adsorption. It is also gives the results of the equilibrium, Kinetics, the error analysis
test, mechanism, thermodynamic, desorption and design of batch sorption studies.
The derivation of Langmuir kinetic model and its application to the experimental
data are also presented in this chapter. Analysis of Variance ANOVA used to
validate the results of amount of dye adsorbed onto adsorbents, amounts of dye
adsorbed onto H-KFC (750 um) of different particle sizes, amount of dye adsorbed
onto H-KFC (750 um) at different pH solution, amount of dye adsorbed onto H-KFC
(750 um) at different temperatures and amount of adsorbents required to remove
90% of MB solution at different initial dye concentration are also included. The
multiple regression analysis to study the relationship between effective parameters
and maximum adsorption capacity and the logical study for comparison of chemical
and physical properties of adsorbents are also included in this chapter.

Chapter 5 presents the overall conclusions based on the findings obtained in the
Results and Discussion (Chapter 4). Recommendations for future studies are also
given in this chapter.



REFERENCES

Abdelwahab, O. (2008). Evaluation of the use of loofa activated carbons as potential
adsorbents for aqueous solutions containing dye. Desalination, 222(1), 357-
367.

Abdullah, R. (2003). Short term and long term projection of Malaysia palm oil
production. Oil Palm Industry Economic Journal, 3(1), 32-36.

Ahmad, A. A. (2010). Preparation and characterization of activated carbons from
rattan and bamboo waste for color and cod removal, PhD Thesis, Universiti
Sains Malaysia.

Ahmad, M. A., & Alrozi, R. (2011). Removal of malachite green dye from aqueous
solution using rambutan peel-based activated carbon: Equilibrium, kinetic
and thermodynamic studies. Chemical Engineering Journal, 171(2), 510-516.

Ahmad, F., Daud, W. M. A. W., Ahmad, M. A., & Radzi, R. (2012). Cocoa
(Theobroma cacao) shell-based activated carbon by CO, activation in
removing of Cationic dye from aqueous solution: Kinetics and equilibrium
studies. Chemical Engineering Research and Design, 90(10), 1480-1490.

Ahmad, A. A., & Hameed, B.H. (2009). Reduction of COD and color of dyeing
effluent from a cotton textile mill by adsorption onto bamboo-based activated
carbon. Journal of Hazardous Materials, 172(2), 1538-1543.

Ahmad, A. A., Hameed, B. H., & Aziz, N. (2007). Adsorption of direct dye on palm
ash: Kinetic and equilibrium modeling. Journal of Hazardous Materials,
141(1), 70-76.

Ahmad, M. A., & Rahman, N. K. (2011). Equilibrium, Kinetics and thermodynamic
of Remazol Brilliant Orange 3R dye adsorption R on coffee husk-based
activated carbon. Chemical Engineering Journal, 170(1), 154-161.

Ahmad, M., Rajapaksha, A.U., Lim, J.E., Zhang, M., Bolan, N., Mohan, D.,
Vithanage, M., Lee, S.S. & Ok, Y. S. (2014). Biochar as a sorbent for
contaminant management in soil and water: a review. Chemosphere, 99, 19-
33.

Ahmaruzzaman, M., & Gayatri, S. L. (2010). Batch adsorption of 4-nitrophenol by
acid activated jute stick char: Equilibrium, kinetic and thermodynamic
studies. Chemical Engineering Journal, 158(2), 173-180.

Ahmed, M. J., & Theydan, S. K. (2012). Physical and chemical characteristics of

activated carbon prepared by pyrolysis of chemically treated date stones and
its ability to adsorb organics. Powder Technology, 229, 237-245.

186


http://ezproxy.upm.edu.my:2056/science/article/pii/S0263876212000457
http://ezproxy.upm.edu.my:2056/science/article/pii/S0263876212000457
http://ezproxy.upm.edu.my:2056/science/article/pii/S0263876212000457
http://ezproxy.upm.edu.my:2056/science/article/pii/S0263876212000457
http://www.sciencedirect.com/science/journal/03043894
http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894711003500
http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894711003500
http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894711003500
http://ezproxy.upm.edu.my:2068/science/article/pii/S1385894709008833
http://ezproxy.upm.edu.my:2068/science/article/pii/S1385894709008833
http://ezproxy.upm.edu.my:2068/science/article/pii/S1385894709008833

Ahmed, M. B., Zhou, J. L., Ngo, H. H., Guo, W., & Chen, M. (2016). Progress in the
preparation and application of modified biochar for improved contaminant
removal from water and wastewater. Bioresource technology,214, 836-851.

Ai, L., & Li, L. (2013). Efficient removal of organic dyes from aqueous solution
with ecofriendly biomass-derived carbon@ montmorillonite nanocomposites
by one-step hydrothermal process. Chemical Engineering Journal, 223, 688-
695.

Aksu, Z. (2005). Application of biosorption for the removal of organic pollutants: a
review. Process Biochemistry, 40(3/4), 997-1026.

Aksu, Z., & Tezer, S. (2000). Equilibrium and kinetic modelling of biosorption of
Remazol Black B by Rhizopus arrhizus in a batch system: effect of
temperature. Process Biochemistry, 36(5), 431-439.

Aksu, Z., & Tezer, S. (2005). Biosorption of reactive dyes on the green alga
Chlorella vulgaris. Process Biochemistry, 40(3), 1347-1361.

Al-Degs, Y. S., El-Barghouthi, M. I., EI-Sheikh, A. H., & Walker, G. M. (2008).
Effect of solution pH, ionic strength, and temperature on adsorption behavior
of reactive dyes on activated carbon. Dyes and Pigments, 77(1), 16-23.

Alexopoulou, E., Cosentino, S. L., Danalatos, N., Venturi, G., & Fernando, A. L.
(2005). Biokenaf: A european network for the biomass production chain of
the kenaf. The 14th European Biomass Conference. Paris.

Ali, R. M., Hamad, H. A., Hussein, M. M., & Malash, G. F. (2016). Potential of
using green adsorbent of heavy metal removal from aqueous solutions:
Adsorption kinetics, isotherm, thermodynamic, mechanism and economic
analysis. Ecological Engineering, 91, 317-332.

Aljeboree, A. M., Alshirifi, A. N., & Alkaim, A. F. (2014). Kinetics and equilibrium
study for the adsorption of textile dyes on coconut shell activated carbon.
Arabian Journal of Chemistry. Doi:10.1016/j.arabjc.2014.01.020

Al-Khatib, L., Fraige, F., Al-Hwaiti, M., & Al-Khashman, O. (2012). Adsorption
from aqueous solution onto natural and acid activated bentonite. American
Journal of Environmental Science, 8(5), 510-522.

Al-Qodah, Z. (2000). Adsorption of dyes using shale oil ash. Water Research,
34(17), 4295-4303.

Altenor, S., Carene, B., Emmanuel, E., Lambert, J., Ehrhardt, J. J., & Gaspard, S.
(2009). Adsorption studies of methylene blue and phenol onto vetiver roots
activated carbon prepared by chemical activation. Journal of Hazardous
Materials, 165(1), 1029-1039.

187


http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894713003392
http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894713003392
http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894713003392
http://dx.doi.org/10.1016/j.arabjc.2014.01.020

Amin, N. K. (2008). Removal of reactive dye from aqueous solutions by adsorption
onto activated carbons prepared from sugarcane bagasse pith. Desalination,
223(1), 152-161.

Anandkumara, J., & Mandal, B. (2011). Adsorption of chromium (VI) and
Rhodamine B by surface modified tannery waste: Kinetic, mechanistic and
thermodynamic studies. Journal of Hazardous Materials, 186(2), 1088-1096.

Anbarasu, C., Dutta, N., Sharma, K., & Rawat, M. (2004). Response of goats to
partial replacement of dietary protein by a leaf meal mixture containing
Leucaena leucocephala. Morus alba and Tectona grandis. Small Ruminant
Research, 51(1), 47-56.

Andini, S., Cioffi, R., Colangelo, F., Montagnaro, F., & Santoro, L. (2008).
Adsorption of chlorophenol, chloroaniline and methylene blue on fuel oil fly
ash. Journal of Hazardous Materials, 157(2), 599-604.

Anuar, H., & Zuraida, A. (2011). Improvement in Mechanical Properties of
Reinforced Thermoplastic Elastomer Composite with Kenaf Bast Fibre.
Composites Part B: Engineering, 42(3), 462-465.

Arami, M., Limaee, N. Y., Mahmoodi, N. M., & Tabrizi, N. S. (2005). Removal of
dyes from colored textile wastewater by orange peel adsorbent: Equilibrium
and kinetic studies. Journal of Colloid and Interface Science, 288(2), 371-
376.

Arivoli, S., & Henkuzhali, M. (2008). Kinetic, mechanistic, thermodynamic and
equilibrium studies on the adsorption of Rhodamine B by acid activated low
cost carbon. Journal of Chemistry, 5(2), 187-200.

Armenante, P. M., 1999, New Jersey institute of technology (NJIT), Continuing
professional education, Industrial Waste Control: Physical and Chemical
Treatment,  Adsorption, http://cpe.njit.edu/dInotes/CHE685/Cls11-1.pdf
(accessed 1 August 2014).

Asgher, M., & Bhatti, H. N. (2012). Evaluation of thermodynamics and effect of
chemical treatments on sorption potential of Citrus waste biomass for
removal of anionic dyes from aqueous solutions. Ecological Engineering,
38(1), 79-85.

Atar, N., & Olgun, A. (2007). Removal of acid blue 062 on aqueous solution using
calcinated colemanite ore waste. Journal of Hazardous Materials, 146(1),
171-179.

Ates, F., & Un, U. T. (2013). Production of char from hornbeam sawdust and its
performance evaluation in the dye removal. Journal of Analytical and
Applied Pyrolysis, 103, 159-166.

Aydin, H., & Baysal, G. (2006). Adsorption of acid dyes in aqueous solutions by
shells of bittim (Pistacia khinjuk Stocks). Desalination, 196(1), 248-259.

188


http://ezproxy.upm.edu.my:2056/science/article/pii/S0921448803002037
http://ezproxy.upm.edu.my:2056/science/article/pii/S0921448803002037
http://ezproxy.upm.edu.my:2056/science/article/pii/S0921448803002037
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389408000708
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389408000708
http://cpe.njit.edu/dlnotes/CHE685/Cls11-1.pdf
http://ezproxy.upm.edu.my:2056/science/article/pii/S0165237013000302
http://ezproxy.upm.edu.my:2056/science/article/pii/S0165237013000302

Aygln, A., Yenisoy-Karakas, S., & Duman, 1. (2003). Production of granular
activated carbon from fruit stones and nutshells and evaluation of their
physical, chemical and adsorption properties. Microporous and Mesoporous
Materials, 66(2), 189-195.

Azizian, S. (2004). Kinetic models of sorption: a theoretical analysis. Journal of
colloid and Interface Science, 276(1), 47-52.

Baccar, R., Blanquez, P., Bouzid, J., Fekic, M., & Sarra M. (2010). Equilibrium,
thermodynamic and Kinetic studies on adsorption of commercial dye by
activated carbon derived from olive-waste cakes. Chemical Engineering
Journal, 165(2), 457-464.

Baccar, R., Blanquez, P., Bouzid, J., Fekic, M., Attiya, H., & Sarra M. (2013).
Modeling of adsorption isotherms and kinetics of a tannery dye onto an
activated carbon prepared from an agricultural by-product. Fuel Processing
Technology, 106, 408-415.

Baek, M. H., ljaghemi, C. O., Se-Jin, O., & Kim, D. S. (2010). Removal of
Malachite Green from aqueous solution using degreased coffee bean. Journal
of Hazardous Materials, 176(1), 820-828.

Bahng, M. K., Mukarakate, C., Robichaud, D. J., & Nimlos, M. R. (2009) Current
technologies for analysis of biomass thermochemical processing: A review.
Analytica Chimica Acta, 651(2), 117-138.

Balsamo, M., Di Natale, F., Erto, A., Lancia, A., Montagnaro, F., & Santoro, L.
(2011). Cadmium adsorption by coal combustion ashes-based sorbents-
Relationship between sorbent properties and adsorption capacity. Journal of
Hazardous Materials, 187(1), 371-378.

Banat, F. A., Al-Bashir, B., Al-Asheh, S. & Hayajneh, O. (2000). Adsorption of
phenol by bentonite. Environmental Pollution, 107(3), 391-398.

Banerjee, S., & Dastidar, M. G. (2005). Use of jute processing wastes for treatment
of waste water contaminated with dye and other organics. Bioresource
Technology, 96(17), 1919-1928.

Banerjee, S., Sharma, G. C., Chattopadhyaya, M. C., & Sharma, Y. C. (2014).
Kinetic and equilibrium modeling for the adsorptive removal of methylene
blue from aqueous solutions on of activated fly ash (AFSH). Journal of
Environmental Chemical Engineering, 2(3), 1870-1880.

Basar, C. A. (2006). Applicability of the various adsorption models of three dyes
adsorption onto activated carbon prepared waste apricot. Journal of
Hazardous Materials, 135(1), 232-241.

Bashiri, H. (2013). A new solution of Langmuir kinetic model for dissociative
adsorption on solid surfaces. Chemical Physics Letters, 575, 101-106.

189


http://ezproxy.upm.edu.my:2056/science/article/pii/S0378382012003220
http://ezproxy.upm.edu.my:2056/science/article/pii/S0378382012003220

Basiron, Y. (2007). Palm oil production through sustainable plantations. European
Journal of Lipid Science and Technology, 109(4), 289-295.

Beldt, R. J. V. D. (1982). Effect of spacing on growth of Leucaena. Workshop
Leucaena Research in the Asian-Pacific region. Singapore.

Benadjemia, M., Milliere, L., Reinert, L., Benderdouche, N. & Duclaux, L. (2011).
Preparation, characterization and Methylene Blue adsorption of phosphoric
acid activated carbons from globe artichoke leaves. Fuel Processing
Technology, 92(6), 1203-1212.

Berg, D. V. D. (2005). Biokenaf project: Thermochemical conversion test. Progress
meeting in Catania. Catania, Italy.

Bestani, B., Benderdouche, N., Benstaali, B., Belhakem, M., & Addou, A. (2008).
Methylene blue and iodine adsorption onto an activated desert plant.
Bioresource Technology, 99(17), 844-8444.

Bhattacharyya, K.G., & Sharma, A. (2005). Kinetics and thermodynamics of
Methylene Blue adsorption on Neem (Azadirachta indica) leaf powder. Dyes
and Pigments, 65(1), 51-59.

Bhatti, H. N., Akhtar, N., & Saleem, N. (2012). Adsorptive removal of methylene
blue by low cost Citrus sinensis bagasse: equilibrium, Kkinetic and
thermodynamic characterization. The Arabian Journal of Science and
Engineering, 37(1), 9-18.

Bhatti, H. N., & Safa, Y. (2012). Removal of anionic dyes by rice milling waste
from synthetic effl uents: equilibrium and thermodynamic studies.
Desalination and Water Treatment, 48(1-3), 267-277.

Bgrimm Green Power (2012). Palm Fruit. Retrieved 2 May 2014 from
http://www.bgrimmgreenpower.com/biodiesel-sourcing.php

Boateng, A. A., Walawender, W. P., Fan, L. T. & Chee, C. S. (1992). Fluidized-bed
steam gasification of rice hull. Bioresource Technology, 40(3), 235-239.

Bulut, Y. & Aydin, H. (2006). A kinetics and thermodynamics study of methylene
blue adsorption on wheat shells. Desalination, 194(1), 259-267.

Burca, S., Maicaneanu, A., & Indolean, C. (2014). Methylene blue (MB) synthetic
wastewater  decolourization using roumanian fir tree sawdust—
thermodynamics,  equilibrium and  kinetics. Revue  Roumaine de
Chimie, 59(10), 817-824.

Chan, O. S., Cheung, W. H. & McKay, G., (2012a). Single and multicomponent acid

dye adsorption equilibrium studies on tyre demineralised activated carbon.
Chemical Engineering Journal, 191, 162-170.

190


https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=0CEQQFjAHahUKEwjzgf-s2L7IAhXTB44KHfJiAmo&url=http%3A%2F%2Fwww.tripadvisor.com%2FTourism-g187888-Catania_Province_of_Catania_Sicily-Vacations.html&usg=AFQjCNFUUWm0oM3UJPSgZYWVEcwp9H6XKg&bvm=bv.104819420,d.c2E
http://www.bgrimmgreenpower.com/biodiesel-sourcing.php
https://www.researchgate.net/journal/0035-3930_Revue_Roumaine_de_Chimie
https://www.researchgate.net/journal/0035-3930_Revue_Roumaine_de_Chimie

Chan, L. S., Cheung, W. H., Allen, S. J., & McKay, G. (2012b). Error Analysis of
Adsorption Isotherm Models for Acid Dyes onto Bamboo Derived Activated
Carbon. Chinese Journal of Chemical Engineering, 20(3), 535-542.

Chandra, T. C., Mirna, M. M., Sudaryanto, Y., & Ismadji, S. (2007). Adsorption of
basic dye onto activated carbon prepared from durian shell: Studies of
adsorption equilibrium and kinetics. Chemical Engineering Journal, 127(1),
121-129.

Chase, H. A. (1984). Prediction of the performance of preparative affinity
chromatography. Journal of Chromatography A, 297, 179-202.

Chen, B., & Chen, Z. (2009). Sorption of naphthalene and 1-naphthol by biochars of
orange peels with different pyrolytic temperatures. Chemosphere, 76(1), 127-
185.

Chen, Y., Huang, B., Huang, M., & Cai, B. (2011). On the preparation and
characterization of activated carbon from mangosteen shell. Journal of the
Taiwan Institute of Chemical Engineers, 42(5), 837-842.

Cherifi, H., Fatiha, B., & Salah, H. (2013). Kinetic studies on the adsorption of
methylene blue onto vegetal fiber activated carbons. Applied Surface Science,
282, 52-59.

Cheung, W. H., Szeto, Y. S., & McKay, G. (2007). Intraparticle diffusion processes
during acid dye adsorption onto chitosan. Bioresource Technology, 98(15),
2897-2904.

Chia, C. H., Zakaria, S., Nguyen, K. L., & Abdullah, M. (2008). Utilisation of
unbleached kenaf fibers for the preparation of magnetic paper. Industrial
Crops and Products, 28(3), 333-339.

Chin, C. W., & Yousif, B. F. (2009). Potential of kenaf fibres as reinforcement for
tribological applications. Wear, 267(9), 1550-1557.

Chin, M. L., Mohamed, A. R., & Bhatia, S. (2004). Photodegradation of Methylene
Blue Dye in Aqueous Stream Using Immobilized TiO, Film Catalyst:
Synthesis, Characterization and Activity Studies. Jurnal Teknologi, 40(1),
91-103.

Chiu, K. L., & Ng, D. H. (2012). Synthesis and characterization of cotton-made
activated carbon fiber and its adsorption of methylene blue in water
treatment. Biomass and Bioenergy, 46, 102-110.

Choi, W. S., Shim, W. G., Ryu, D. W., Hwang, M. J., & Moon, H. (2012). Effect of
ball milling on electrochemical characteristics of walnut shell-based carbon
electrodes for EDLCs. Microporous and Mesoporous Materials, 155, 274-
280.

191


http://ezproxy.upm.edu.my:2056/science/article/pii/S1004954111602164
http://ezproxy.upm.edu.my:2056/science/article/pii/S1004954111602164
http://ezproxy.upm.edu.my:2056/science/article/pii/S1004954111602164
http://ezproxy.upm.edu.my:2056/science/article/pii/S0961953412003637
http://ezproxy.upm.edu.my:2056/science/article/pii/S0961953412003637
http://ezproxy.upm.edu.my:2056/science/article/pii/S0961953412003637

Choong, T. S., Yunus, R., & Yap, Y. H. (2008). Adsorption of Methylene Blue from
Aqueous Solutions on Carbon Coated Monolith. ASEAN Journal of Chemical
Engineering, 8(1 & 2), 26-37.

Chuah, T. G., Jumasiah, A., Azni, I., Katayon, S., & Choong, S. Y. T. (2005). Rice
husk as a potentially low-cost biosorbent for heavy metal and dye removal:
an overview. Desalination, 175(3), 305-316.

Cope, C. O., Webster, D. S., & Sabatini, D. A. (2014). Arsenate adsorption onto iron
oxide amended rice husk char. Science of the Total Environment, 488, 554-
561.

Crini, G.,, & Badot, P. M. (2008). Application of chitosan, a natural
aminopolysaccharide, for dye removal from aqueous solutions by adsorption
processes using batch studies: a review of recent literature. Progress in
Polymer Science, 33(4), 399-447.

Crini, G., Peindy, H. N., Gimbert, F., & Robert, C. (2007). Removal of C.I. Basic
Green 4 (malachite green) from aqueous solutions by adsorption using
cyclodextrinbased adsorbent: kinetic and equilibrium studies. Separation and
Purification Technology, 53(1), 97-110.

Dabrowski, A. (2001). Adsorption—from theory to practice. Advances in colloid and
interface science, 93(1), 135-224.

Darmadi (2009). Preparation of Furfuryl Alcohol- derived activated carbon monolith
for liquid adsorption, PhD Thesis, Universiti Putra Malaysia.

Dawood, S., & Sen, T. K. (2012). Removal of anionic dye Congo red from aqueous
solution by raw pine and acid-treated pine cone powder as adsorbent:
Equilibrium, thermodynamic, kinetics, mechanism and process design. Water
research, 46(6), 1933 -1946.

Demirbas A. (1998). Yields of oil products from thermochemical biomass
conversion processes. Energy Conversion Management Abbreviation, 39(7),
685-690.

Demirbas, A. (2004). Combustion characteristics of different biomass fuels.
Progress in Energy and Combustion Science, 30(10), 219-230.

Demirbas, A. (2005). Potential applications of renewable energy sources, biomass
combustion problems in boiler power systems and combustion related
environmental issues. Progress in Energy and Combustion Science, 31(2),
171-192.

Demirbas, E., Kobya, M., & Sulak, M. T. (2008). Adsorption kinetics of a basic dye

from aqueous solutions onto apricot stone activated carbon. Bioresource
Technology, 99(13), 5368-5373.

192


https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB4QFjAAahUKEwiSxc_NvpLIAhVEGY4KHR6YBCE&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00796700&usg=AFQjCNH_IMd9nGcYtpteSy8m7BrMZ0nF6A&bvm=bv.103627116,d.c2E
https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB4QFjAAahUKEwiSxc_NvpLIAhVEGY4KHR6YBCE&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00796700&usg=AFQjCNH_IMd9nGcYtpteSy8m7BrMZ0nF6A&bvm=bv.103627116,d.c2E

Dinger, A. R., Glnes, Y., Karakaya, N., & Giines, E. (2007). Comparision of
activated carbon and bottom ash for removal of reactive dye from aqueous
solution. Bioresource Technology, 98(4), 834-839.

Dizge, N., Aydiner, C., Demirbas, E., Kobya, M., & Kara, S. (2008). Adsorption of
reactive dyes from aqueous solutions by fly ash: Kinetic and equilibrium
studies. Journal of Hazardous Materials, 150(3), 737-746.

Dogan, M., Alkan, M., Tiirkyilmaz, A., & Ozdemir, Y. (2004). Kinetics and
mechanism of removal of methylene blue by adsorption onto perlite. Journal
of Hazardous Materials, 109(1), 141-148.

Dolphen, R., Sakkayawong, N., Thiravetyan, P., & Nakbanpote, W. (2007).
Adsorption of Reactive Red 141 from wastewater onto modified chitin.
Journal of Hazardous Materials, 145(1), 250-255.

Dong, Y., Lin, H., & Qu, F. (2012). Synthesis of ferromagnetic ordered mesoporous
carbons for bulky dye molecules adsorption. Chemical Engineering Journal,
193, 169-177.

Duku, M. H., Gu, S., & Hagan, E. B. (2011). Biochar production potential in Ghana-
A review. Renewable and Sustainable Energy Reviews, 15(8), 3539-3551.

Dural, M. U, Cavas, L., Papageorgiou, S. K., & Katsaros, F. K. (2011). Methylene
blue adsorption on activated carbon prepared from Posidonia oceanica (L.)
dead leaves: Kinetics and equilibrium studies. Chemical Engineering
Journal, 168(1), 77-85.

Edeerozey, A. M., Akil, H. M., Azhar, A. B., & Ariffin, M. Z. (2007). Chemical
modification of kenaf fibers. Materials Letters, 61(10), 2023-2025.

Elkady, M. F., Ibrahim, A. M., & Abd El-Latif, M. M. (2011). Assessment of the
adsorption kinetics, equilibrium and thermodynamic for the potential removal
of reactive red dye using eggshell biocomposite beads. Desalination, 278(1),
412-423.

El Qada, E. N., Allen, S. J., & Walker, G. M. (2006). Adsorption of Methylene Blue
of onto activated carbon produced from steam activated bituminous coal: A
study of equilibrium adsorption isotherm. Chemical Engineering Journal,
124(1), 103-110.

El Qada, E. N., Allen, S. J., & Walker, G. M. (2008). Adsorption of basic dyes from
aqueous solution onto activated carbons. Chemical Engineering Journal,
135(3), 174-184.

Erdogan, S., Onal, Y., Akmil-Basar, C., Bilmez-Erdemoglu, S., Saric1-Ozdemir, C.,
Koseoglu, E., & Icduygu, G. (2005). Optimization of nickel adsorption from
aqueous solution by using activated carbon prepared from waste apricot by
chemical activation. Applied Surface Science, 252(5), 1324-1331.

193


http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389404001451
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389404001451
http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894706003196
http://ezproxy.upm.edu.my:2056/science/article/pii/S1385894706003196

Eren, E., & Afsin, B. (2007). Investigation of a basic dye adsorption from aqueous
solution onto raw and pre-treated sepiolite surfaces. Dyes and Pigments,
73(2), 162-167.

Fat’hi, M. R., Asfaram, A., Hadipour, A., & Roosta, M. (2014). Kinetics and
thermodynamic studies for removal of acid blue 129 from aqueous solution
by almond shell. Journal of Environmental Health Science and
Engineering, 12(1), 62.

Feria, M. J., Lopez, F., Garcia, J. C., Pérez, A., Zamudio, M. A. M., & Alfaro, A.
(2011). Valorization of Leucaena leucocephala for energy and chemicals
from autohydrolysis Biomass and Bioenergy, 35(5), 2224-2233.

Ferrero, F. (2007). Dye removal by low cost adsorbents: Hazelnut shells in
comparison with wood sawdust. Journal of Hazardous Materials, 142(1),
144-152.

Figaro, S., Louisy-Louis, S., Lambert, J., Ehrhardt, J. J., Ouensanga, A., & Gaspard,
S. (2006). Adsorption studies of recalcitrant compounds of molasses
spentwash on activated carbons. Water research, 40(18), 3456-3466.

Foo, K. Y., & Hameed, B. H. (2012). Coconut husk derived activated carbon via
microwave induced activation: Effects of activation agents, preparation
parameters and adsorption performance. Chemical Engineering Journal, 184,
57-65.

Food and Agricultural Organization of the United Nations (2010). Retrieved 2 May
2014
from
http://www.fao.org/fileadmin/templates/est/ COMM_MARKETS_MONITO
RING/Jute_Hard_Fibres/Documents/STAT_BULL_ 2010 01.pdf

Food and Agricultural Organization of the United Nations (1983). Simple
Technologies for Charcoal Making. Retrieved 30 May 2014 from
http://www.fao.org/docrep/X5328E/x5328e0b.htm#chapter10usingcharcoal
efficiently

Freundlich, H. M. F. (1906). Over the adsorption in solution. Physical Chemistry,
57, 385-471.

Fuente-Cuesta, A., Diaz-Somoano, M., Lopez-Anton, M. A., Cieplik, M., Fierro, J.
L. G., & Martinez-Tarazona, M. R. (2012). Biomass gasification chars for
mercury capture from a simulated flue gas of coal combustion. Journal of
Environmental Management, 98(15), 23-28.

Gad, H. M. H., & El-Sayed, A. A. (2009). Activated carbon from agricultural by-

products for the removal of Rhodamine-B from aqueous solution. Journal of
Hazardous Materials, 168(2), 1070-1081.

194


http://www.fao.org/fileadmin/templates/est/COMM_MARKETS_MONITORING/Jute_Hard_Fibres/Documents/STAT_BULL_2010_01.pdf
http://www.fao.org/fileadmin/templates/est/COMM_MARKETS_MONITORING/Jute_Hard_Fibres/Documents/STAT_BULL_2010_01.pdf
http://www.fao.org/docrep/X5328E/x5328e0b.htm#chapter10usingcharcoal

Garcia-Garcia, A., Gregorio, A., Franco, C., Pinto, F., Boavida, D., & Gulyurtlu, 1.
(2003). Unconverted chars obtained during biomass gasification on a pilot-
scale gasifier as a source of activated carbon production. Bioresource
technology, 88(1), 27-32.

Garg, V. K., Amita, M., Kumar, R., & Gupta, R., (2004). Basic dye (methylene blue)
removal from simulated wastewater by adsorption using Indian Rosewood
sawdust: a timber industry waste, Dyes and Pigments, 63 (3), 243-250.

Gergel, O., Ozcan, A., Ozcan, A. S., & Gercel, H. F. (2007). Preparation of activated
carbon from a renewable bio-plant of Euphorbia rigida by H,SO, activation
and its adsorption behavior in agueous solutions. Applied surface
science, 253(11), 4843-4852.

Ghaedi, M., Hossainian, H., Montazerozohori, M., Shokrollahi, A., Shojaipour, F.
Soylak, M., & Purkait M. K. (2011). A novel acorn based adsorbent for the
removal of brilliant green. Desalination, 281, 226-233.

Ghasemi, J., & Asadpour, S. (2007). Thermodynamics’ study of the adsorption
process of methylene blue on activated carbon at different ionic strengths.
The Journal of Chemical Thermodynamics, 39(6), 967-971.

Ghosh, D., & Bhattacharyya, K. G. (2002). Adsorption of methylene blue on
kaolinite. Applied Clay Science. 20(6), 295-300.

Gimbert, F., Morin-Crini, N., Renault, F., Badot, P. M., & Crini, G. (2008).
Adsorption isotherm models for dye removal by cationized starch-based
material in a single component system: Error analysis. Journal of Hazardous
Materials, 157(1), 34-46.

Green Stock Media (2010). Promoting Sustainability One Image at a Time.
Retrieved 2 May 2014 from
http://green-stock-media.photoshelter.com/image/10000cmy0gAPmM.DU

Goel, C., Kaur, H., Bhunia, H., & Bajpai, P. K. (2016). Carbon dioxide adsorption
on nitrogen enriched carbon adsorbents: Experimental, kinetics, isothermal
and thermodynamic studies. Journal of CO, Utilization, 16, 50-63.

Gomez, V., Larrechi, M. S., & Callao, M. P. (2007). Kinetic and adsorption study of
acid dye removal using activated carbon. Chemosphere, 69(7), 1151-1158.

Gong, R., Sun, Y., Chen, J, Liu, H., & Yang, C. (2005). Effect of chemical
modification on dye adsorption capacity of peanut hull. Dyes and Pigments,
67(3), 175-181.

Guerrero, M., Ruiz, M. P., Alzueta, M. U., Bilbao, R., & Millera, A. (2005).
Pyrolysis of eucalyptus at different heating rates: studies of char
characterization and oxidative reactivity. Journal of Analytical and Applied
Pyrolysis, 74(1), 307-314.

195


http://ezproxy.upm.edu.my:2056/science/article/pii/S0011916411006825
http://ezproxy.upm.edu.my:2056/science/article/pii/S0011916411006825
http://green-stock-media.photoshelter.com/image/I0000cmy0qAPm.DU

Gupta, V. K., Ali, I., & Mohan, D. (2003). Equilibrium uptake and sorption
dynamics for the removal of a basic dye (basic red) using low-cost
adsorbents. Journal of Colloid and Interface Science, 265(2), 257-264.

Gupta, V. K., Ali, 1., & Saini, V. K. (2007). Adsorption studies on the removal of
Vertigo Blue 49 and Orange DNA13 from aqueous solutions using carbon
slurry developed from a waste material. Journal of Colloid and Interface
Science, 315(1), 87-93.

Gupta, A., & Garg A. (2015). Utilisation of sewage sludge derived adsorbents for the
removal of recalcitrant compounds from wastewater: Mechanistic aspects,
isotherms, kinetics and thermodynamics. Bioresource Technology, 194, 214-
224.

Gupta, V. K., Gupta, B., Rastogic, A., Agarwald, S., & Nayak, A. (2011). A
comparative investigation on adsorption performances of mesoporous
activated carbon prepared from waste rubber tire and activated carbon for a
hazardous azo dye-Acid Blue 113. Journal of Hazardous Materials, 186(1),
891-901.

Gupta, V. K., Mohan, D., Sharma, S., & Sharma, M. (2000). Removal of Basic Dyes
(Rhodamine B and Methylene Blue) from Aqueous SolutionsUsing Bagasse
Fly Ash. Separation Science and Technology, 35(13), 2097-2113.

Haghseresht, F., & Lu, G. Q. (1998). Adsorption characteristics of phenolic
compounds onto coal-reject-derived adsorbents. Energy & Fuels, 12(6),
1100-1107.

Hall, K.R., Eagleton, L.C., Acrivos, A., & Vermeulen, T. (1966). Pore and solid-
diffusion kinetics in fixed-bed adsorption under constant-pattern conditions.
Industrial &. Engineering Chemistry Fundamentals, 5(2), 212-222.

Hamdaoui, O. (2006). Batch study of liquid-phase adsorption of methylene blue
using cedar sawdust and crushed brick. Journal of Hazardous Materials,
135(1), 264-273.

Hamdaoui, O., & Naffrechoux, E. (2007). Modeling of Adsorption Isotherms of
Phenol and Chloro-phenols onto Granular Activated Carbon Part I. Two-
parameter Models and Equations Allowing Determination  of
Thermodynamic Parameters. Journal of Hazardous Materials, 147(1), 381-
394.

Hameed, B.H., Ahmad, A. A, & Aziz, N. (2007c). Isotherms, kinetics and
thermodynamics of acid dye adsorption on activated palm ash. Chemical
Engineering Journal, 133(1), 195-203.

Hameed, B. H., Din, A. M., & Ahmad, A. L. (2007a). Adsorption of methylene blue

onto bamboo-based activated carbon: Kinetics and equilibrium studies.
Journal of Hazardous Materials, 141(3), 819-825.

196



Hameed, B. H., Ahmad, A. L., & Latiff, K. N. A. (2007b). Adsorption of basic dye
(methylene blue) onto activated carbon prepared from rattan sawdust. Dyes
and Pigments. 75(1), 143-149.

Hameed, B. H., & Hakimi, H. (2008). Utilization of durian (Durio zibethinus
Murray) peel as low cost sorbent for the removal of acid dye from aqueous
solutions. Biochemical Engineering Journal, 39(2), 338-343.

Hameed, B. H., & El-Khaiary, M. I. (2008a). Kinetics and equilibrium studies of
malachite green adsorption on rice straw-derived char. Journal of Hazardous
Materials, 153(1), 701-708.

Hameed, B. H., & El-Khaiary M. 1. (2008b). Equilibrium, kinetics and mechanism of
malachite green adsorption on activated carbon prepared from bamboo by
K,CO3 activation and subsequent gasification with CO,. Journal of
Hazardous Materials, 157, 344-351.

Hameed, B. H., Mahmoud, D. K., & Ahmad, A. L. (2008). Sorption equilibrium and
kinetics of basic dye from aqueous solution using banana stalk waste.
Journal of Hazardous Materials, 158(2), 499-506.

Hameed, B. H., Tan, I. A. W., & Ahmad, A. L. (2009). Preparation of oil palm
empty fruit bunch-based activated carbon for removal of 2,4,6-
trichlorophenol: Optimization using response surface methodology. Journal
of Hazardous Materials, 164(2), 1316-1324.

Han, R., Wang, Y., Zou, W., Wang, Y., & Shi, J. (2007). Comparison of linear and
nonlinear analysis in estimating the Thomas model parameters for methylene
blue adsorption onto natural zeolite in fixed-bed column. Journal of
Hazardous Materials, 145(1), 331-335.

Hao, O. J., Kim, H., & Chiang, P. C. (2000). Decolorization of Wastewater.
Environmental Science and Technology, 30(4), 449-505.

Hasan, M., Ahmad, A. L., & Hameed, B. H. (2008). Adsorption of reactive dye onto
cross-linked chitosan/oil palm ash composite beads. Chemical Engineering
Journal, 136(2), 164-172.

Havlik, P., Schneider, U. A., Schmid, E., Béttcher, H., Fritz, S., Skalsky, R., Aoki,
K., De Cara, S., Kindermann, G., Kraxner, F., Leduc, S., McCallum, I.,
Mosnier, A., Sauer, T. and Obersteiner, M. (2011). Global land-use
implications of first and second generation biofuel targets. Energy Policy,
39(10), 5690-5702.

He, J.,, Hong, S., Zhang, L., Gan, F.,, & Ho, Y. S. (2010). Equilibrium and

thermodynamic parameters of adsorption of Methylene blue onto rectorite.
Fresenius Environmental Bulletin, 19(11), 2651-2656.

197


http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389406014853
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389406014853
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389406014853
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X
http://www.sciencedirect.com/science/article/pii/S030142151000193X

He, X., Male, K. B., Nesterenko, P. N., Brabazon, D., Paull, B., & Luong J. H.
(2013). Adsorption and Desorption of Methylene Blue on Porous
Carbon, Monoliths and Nanocrystalline Cellulose. ACS applied materials &
interfaces, 5(17), 8796-8804.

Heibati, B., Rodriguez-Couto, S., Al-Ghouti, M. A., Asif, M., Tyagi, |., Agarwal, S.,
& Gupta, V. K. (2015). Kinetics and thermodynamics of enhanced adsorption
of the dye AR 18 using activated carbons prepared from walnut and poplar
woods. Journal of Molecular Liquids, 208, 99-105.

Heng, N. (2013). Fuel from petai. The star online. Retrieved 7 May 2013
from
http://thestar.com.my/lifestyle/story.asp?file=/2013/5/7/lifefocus/12978905&
sec=lifefocus

Hernandez, J. J., Aranda, G., Barba, J., & Mendoza, J. M. (2012). Effect of steam
content in the air-steam flow on biomass entrained flow gasification. Fuel
Processing Technology, 99, 43-55.

Hidayu, A. R., Mohamad, N. F., Matali, S., & Sharifah, A. S. A. K. (2013).
Characterization of activated carbon prepared from oil palm empty fruit
bunch using BET and FT-IR techniques. Procedia Engineering, 68, 379-384.

Ho, Y. S., & McKay, G. (1998). Sorption of dye from aqueous solution by peat.
Chemical Engineering Journal, 70(2), 115-124.

Hosseini, S., Khan, M. A., Malekbala, M. R., Cheah, W., & Choong, T. S. (2011).
Carbon coated monolith, a mesoporous material for the removal of methyl
orange from aqueous phase: Adsorption and desorption studies. Chemical
Engineering Journal, 171(3), 1124-1131.

Hosseini, M., Mertens, S. F., Ghorbani, M., & Arshadi, M. R. (2003). Asymmetrical
Schiff bases as inhibitors of mild steel corrosion in sulphuric acid media.
Materials Chemistry and Physics, 78(3), 800-808.

Hsieh, C. T., & Teng, H. (2000). Influence of mesopore volume and adsorbate size
on adsorption capacities of activated carbons in aqueous solutions. Carbon,
38(6), 863-869.

Hu, K. H., Cai, Y. K., & Li, S. (2011). Photocatalytic Degradation of Methylene
Blue on MoS,/TiO, Nanocomposite. Advanced Materials Research, 197,
996-999.

Hunger, K. (2003) Industrial Dyes, Chemistry, Properties, Applications. Weinhem,
Germany: Wiley-VCH. P.1-10.

Inyang, M., & Dickenson, E. (2015). The potential role of biochar in the removal of

organic and microbial contaminants from potable and reuse water: A
review. Chemosphere, 134, 232-240.

198


http://thestar.com.my/lifestyle/story.asp?file=/2013/5/7/lifefocus/12978905&sec=lifefocus
http://thestar.com.my/lifestyle/story.asp?file=/2013/5/7/lifefocus/12978905&sec=lifefocus
http://ezproxy.upm.edu.my:2056/science/article/pii/S037838201200063X
http://ezproxy.upm.edu.my:2056/science/article/pii/S037838201200063X

Ip, A. W. M., Barford, J. P.,, & McKay, G. (2009). Reactive Black dye
adsorption/desorption onto different adsorbents: effect of salt, surface
chemistry, pore size and surface area. Journal of Colloid and Interface
Science, 337(1), 32-38.

Ipoh.all.biz (2015). Palm Kernel Shell. Retrieved 2  April 2014 from
http://ipoh.all.biz/palm-kernel-shell-g59305#.v2y4s9j97iu

Irmak, S., & Oztiirk, 1. (2010). Hydrogen rich gas production by thermocatalytic
decomposition of kenaf biomass. International Journal of Hydrogen Energy,
35(11), 5312-5317.

Jaafar, M. Z., Kheng, W. H., & Kamaruddin, N. (2003). Greener energy solutions for
a sustainable future: issues and challenges for Malaysia. Energy Policy,
31(11), 1061-1072.

Jiang, T. Y., Jiang, J., Xu, R. K., & Li, Z. (2012). Adsorption of Pb(Il) on variable
charge soils amended with rice-straw derived biochar. Chemosphere, 89 (3),
249-256.

Jr, C. G. H. (1977). An introduction to Chemical Engineering Kinetics & Reactor
Design. New York: John Wiley and Sons, Inc. P.169-172.

Johari, K., Saman, N., Song, S. T., Cheu, S. C., Kong, H., & Mat, H. (2016).
Development of coconut pith chars towards high elemental mercury
adsorption performance—Effect of pyrolysis temperatures. Chemosphere, 156,
56-68.

Juang, R. S., & Swei, S. L. (1996). Effect of dye nature on its adsorption from
aqueous solution onto activated carbon. Separation Science and Technology,
31(15), 2143-2158.

Jumasiah, A., Chuah, T. G., Gimbon, J., Choong, T. S. Y., & Azni, I. (2005).
Adsorption of basic dye onto palm kernel shell activated carbon: sorption
equilibrium and kinetics studies. Desalination, 186(1), 57-64.

Jumaisah, A. (2005). Adsorption of basic and acid dyes using palm kernel shell
based activated carbon, Master Thesis, Universiti Putra Malaysia.

Kadirvelu, K., Kavipriya, M., Karthika, C., Radhika, M., Vennilamani, N., &
Pattabhi, S. (2003). Utilization of various agricultural wastes for activated
carbon preparation and application for the removal of dyes and metal ions
from aqueous solutions. Bioresource Technology, 87(1), 129-132.

Kalbande, S. R., Gangde, C. N., & Kamble, A. K. (2013). Studies on biomass based
power generation system using Prosopis juliflora and Leucaena leucocephala.
InJ of Mech Civil Eng (IOSR-JMCE). Second International Conference on
Emerging Trends in Engineering (SICETE). India (pp. 43-51).

199


http://ipoh.all.biz/palm-kernel-shell-g59305#.V2Y4s9J97IU
http://ezproxy.upm.edu.my:2068/science/article/pii/S0045653512005383
http://ezproxy.upm.edu.my:2068/science/article/pii/S0045653512005383
http://academic.research.microsoft.com/Author/51189895/show-ling-swei
http://libra.msra.cn/Journal/2337/separ-sci-technol-separation-science-and-technology

Kannan, N., & Sundaram, M. M. (2001). Kinetics and mechanism of removal of
methylene blue by adsorption on various carbons—a comparative study.
Dyes and Pigments, 51(1), 25-40.

Karadag, D. (2007). Modeling the mechanism, equilibrium and kinetics for the
adsorption of Acid Orange 8 onto surfactant-modified clinoptilolite: The
application of nonlinear regression analysis. Dyes and Pigments, 74(3), 659-
664.

Karagoz, S., Tay, T., Ucar, S., & Erdem, M. (2008). Activated carbon from waste
biomass by sulfuric acid activation and their use on methylene blue
adsorption. Bioresource Technology, 99(14), 6214-6222.

Karagozoglu, B., Tasdemir, M., Demirbas, E., & Kobya, M. (2007). The adsorption
of basic dye (Astrazon Blue FGRL) from aqueous solutions onto sepiolite,
fly ash and apricot shell activated carbon: Kinetic and equilibrium studies.
Journal of Hazardous Materials, 147(1), 297-306.

Kaushal, P., Abedi, J., & Mahinpey, N. (2010). A comprehensive mathematical
model for biomass gasification in a bubbling fluidized bed reactor. Fuel,
89(12), 3650-3661.

Kavitha, D., & Namasivayam, C. (2007). Experimental and kinetic studies on
methylene blue adsorption by coir pith carbon. Bioresource Technology,
98(1), 14-21.

Kennedy, L. J., Vijaya, J. J., Sekaran, G., & Kayalvizhi, K. (2007). Equilibrium,
kinetic and thermodynamic studies on the adsorption of m-cresol onto micro-
and mesoporous carbon. Journal of Hazardous Materials, 149(1), 134-143.

Khaled, A., EI Nemr, A., El-Sikaily, A., & Abdelwahab, O. (2009). Removal of
Direct N Blue-106 from artificial textile dye effluent using activated carbon
from orange peel: Adsorption isotherm and Kkinetic studies. Journal of
Hazardous Materials, 165(1), 100-110.

Khalil, H. A., Yusra, A. |, Bhat, A. H., & Jawaid, M. (2010). Cell wall
ultrastructure, anatomy, lignin distribution, and chemical composition of
Malaysian cultivated kenaf fiber. Industrial Crops and Products, 31(1), 113-
121.

Khalili, N. R., Campbell, M., Sandi, G., & Golas, J. (2000). Production of micro-and
mesoporous activated carbon from paper mill sludge: I. Effect of zinc
chloride activation. Carbon, 38(14), 1905-1915.

Khare, P., & Goyal, D. K. (2013). Effect of high and low rank char on soil quality
and carbon sequestration. Ecological Engineering, 52, 161-166.

Klass, D. L. (1998). Biomass for Renewable Energy, Fuels and Chemicals,
Academic Press, London, 1998.

200


http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852407010292
http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852407010292
http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852407010292
http://ezproxy.upm.edu.my:2056/science/article/pii/S0016236110003959
http://ezproxy.upm.edu.my:2056/science/article/pii/S0016236110003959
http://ezproxy.upm.edu.my:2056/science/article/pii/S030438940801426X
http://ezproxy.upm.edu.my:2056/science/article/pii/S030438940801426X
http://ezproxy.upm.edu.my:2056/science/article/pii/S030438940801426X

Klijanienko, A., Lorenc-Grabowska, E., & Gryglewicz, G. (2008). Development of
mesoporosity during phosphoric acid activation of wood in steam
atmosphere. Bioresource Technology, 99(15), 7208-7214.

Kokab, S., & Ahmad, S. (2010). Characterizing Salt-tolerant Plants using Ecosystem
and Economic Utilization Potentials for Pakistan. Managing Natural
Resources for Sustaining Future Agriculture. Retrieved from
http://waterinfo.net.pk/sites/default/files/lknowledge/Characterizing%20Salt-
tolerant%20Plants%20using%20Ecosystem%?20and%20Economic%20Utiliz
ation%20Potentials%20for%20Pakistan.pdf

Krishnaiah, D., Joseph, C. G., Taufig-Yap, Y. H., Anisuzzaman, S. M., & Chin, C.
F. (2014). Parametric and Adsorption Kinetic Studies of Methylene Blue
Removal from Agqueous Solution Using Bornean Rambutan (Nephelium
lappaceum L.) Skin. Malaysian Journal of Chemistry, 16, 1-13.

Kumar, K. V., Ramamurthi, V., & Sivanesan, S. (2005). Modeling the mechanism
involved during the sorption of methylene blue onto fly ash. Journal of
Colloid and Interface Science, 284(1), 14-21.

Kurniawan, A., & Ismadji, S. (2011). Potential utilization of Jatropha curcas L.
press-cake residue as new precursor for activated carbon preparation:
Application in methylene blue removal from aqueous solution. Journal of the
Taiwan Institute of Chemical Engineers, 42(5), 826-836.

Lagergren, S. (1898). About the theory of so-called adsorption of soluble substances,
Kungliga Svenska Vetenskapsakademiens. Handlingar, Band, 24(4), 1-39.

Lakshmi, U. R., Srivastava, V. C., Mall, I. D., & Lataye, D. H. (2009). Rice husk ash
as an effective adsorbent: evaluation of adsorptive characteristics for Indigo
Carmine dye. Journal of Environmental Management, 90(2), 710-720.

Langmuir, 1. (1918). The adsorption of gases on plane surface of glass, mica and
platinum. Journal of American Chemical Society, 40(9), 1361-1403.

Lata, H., Garg, V. K., & Gupta R.K. (2007). Removal of a basic dye from aqueous
solution by adsorption using Parthenium hysterophorus: An agricultural
waste. Dyes and Pigments, 74(3), 653-658.

Lee, S. M., & Ong, S. T. (2014). Oxalic acid modified rice hull as a sorbent for
methylene blue removal. APCBEE Procedia, 9, 165-169.

Leng, L., Yuan, X., Zeng, G., Shao, J., Chen, X., Wu, Z., Wang, H. and Peng, X.
(2015). Surface characterization of rice husk bio-char produced by
liquefaction and application for cationic dye (Malachite green) adsorption.
Fuel, 155, 77-85.

Lian, F., Liu, C,, Li, G. G,, Liu, Y. F., Li, Y., & Zhu, L. Y. (2012). Adsorption and
desorption of dyes by waste-polymer-derived activated carbons. Huan Jing
Ke Xue, 33(1), 147-55.

201


https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAAahUKEwiC64fEppTGAhWHTLwKHd9sADE&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F09608524&ei=HCKAVYLtKIeZ8QXf2YGIAw&usg=AFQjCNGMjeXegWgdB8VJvLrJcluQTH_aQw&sig2=2rF3lxabK7ZFWpy6HkyIgw&bvm=bv.96041959,d.dGc

Lin, Y. J. & Hwang, G. S. (2009). Charcoal from biomass residues of a Cryptomeria
plantation and analysis of its carbon fixation benefit in Taiwan. Biomass and
Bioenergy, 33(9), 1289-1294.

Lin, L., Zhai, S. R., Xiao, Z. Y., Song, Y., An, Q. D., & Song, X. W. (2013). Dye
adsorption of mesoporous activated carbons produced from NaOH-pretreated
rice husks. Bioresource Technology, 136, 437-443.

Liu, Z. & Zhang, F. S. (2009). Removal of lead from water using biochars prepared
from hydrothermal liquefaction of biomass. Journal of Hazardous Materials,
167(1), 933-939.

Malaysian Palm Oil Council (2010). Demand For Carbon Credits Will Continue.
Retrieved 20 May 2013 from
http://www.mpoc.org.my/Demand_For_Carbon_Credits_ Will_Continue.aspx

Malaysian Palm QOil Council (2013). The Oil Palm Tree. Retrieved 20 May 2013
from http://www.mpoc.org.my/The_Oil_Palm_Tree.aspx

Malaysian Palm Oil Board (2011). Economic and industry development division.
Overview of the Malaysian oil palm industry 2011. Retrieved 20 May 2013
from http://econ.mpob.gov.my/economy/Overview%202011 update.pdf.

Malaysian Palm Oil Board (2012). Monthly production of oil palm products
summary for the month of December 2011 & 2012 (TONNES). Retrieved 21
May 2013 from http://bepi.mpob.gov.my/index.php/statistics/production/71-
production-2012/299-production-of-oil-palm-products-2012.html

Malaysian Timber Industry Board (2009). National Timber Industry Policy 2009-
2020. Retrieved 10 January 2014
from
http://www.mtib.gov.my/natip/Natip3.pdf

Malekbala, M. R., Khan, M. A., Hosseini, S., Abdullah, L. C., & Choong, T. S.
(2015). Adsorption/desorption of cationic dye on surfactant modified
mesoporous carbon coated monolith:  Equilibrium,  Kkinetic and
thermodynamic studies. Journal of Industrial and Engineering Chemistry,
21, 369-377.

Malik, P.K. (2004). Dye removal from wastewater using activated carbon developed
from sawdust: adsorption equilibrium and kinetics. Journal of Hazardous
Materials, 113(1), 81-88.

Mall, I. D., Srivastava, V. C., & Agarwal, N. K. (2006). Removal of Orange-G and

Methyl Violet dyes by adsorption onto bagasse fly ashdkinetic study and
equilibrium isotherm analyses. Dyes and Pigments, 69(3), 210-223.

202


http://www.deepdyve.com/browse/journals/biomass-and-bioenergy
http://www.deepdyve.com/browse/journals/biomass-and-bioenergy
http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852413004161
http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852413004161
http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852413004161
http://www.mpoc.org.my/Demand_For_Carbon_Credits_Will_Continue.aspx
http://www.mpoc.org.my/The_Oil_Palm_Tree.aspx
http://econ.mpob.gov.my/economy/Overview%202011_update.pdf
http://bepi.mpob.gov.my/index.php/statistics/production/71-production-2012/299-production-of-oil-palm-products-2012.html
http://bepi.mpob.gov.my/index.php/statistics/production/71-production-2012/299-production-of-oil-palm-products-2012.html
http://www.mtib.gov.my/natip/Natip3.pdf

Mall, I. D., Srivastava, V. C., Agarwal, N. K., & Mishra, I. M. (2005). Adsorptive
removal of malachite green dye from aqueous solution by bagasse fly ash and
activated carbon-kinetic study and equilibrium isotherm analyses. Colloids
and Surfaces A: Physicochemical and Engineering Aspects, 264(1), 17-28.

Mane, V. S., Mall, I. D., & Srivastava, V. C. (2007). Kinetic and equilibrium
isotherm studies for the adsorptive removal of Brilliant Green dye from
aqueous solution by rice husk ash. Journal of Environmental Management,
84(4), 390-400.

Marczewski, A. W. (2010). Analysis of Kinetic Langmuir Model. Part I Integrated
Kinetic Langmuir Equation (IKL): A New Complete Analytical Solution of
the Langmuir Rate Equation. Langmuir, 26(19), 15229-15238.

Masek, O., Brownsort, P., Cross, A., & Sohi, S. (2013). Influence of production
conditions on the yield and environmental stability of biochar. Fuel, 103,
151-155

Matrade Wilayah Timur (2011). Kenaf Natural Fiber Industries SDN. BHD.
Retrieved 8 May 2014 from
http://matradewilayahtimur.blogspot.my/2011/01/kenaf-natural-fiber
industries-sdn-bhd.htmi

McHenry, M. P. (2009). Agricultural bio-char production, renewable energy
generation and farm carbon sequestration in Western Australia: Certainty,
uncertainty and risk. Agriculture, Ecosystems & Environment, 129(1), 1-7.

Meziti, C., & Boukerroui, A. (2012). Removal of a Basic Textile Dye from Aqueous
Solution by Adsorption on Regenerated Clay. Procedia Engineering, 33,
303-312.

Mezohegyi, G., van der Zee, F. P., Font, J., Fortuny, A., & Fabregat. A. (2012).
Towards advanced aqueous dye removal processes: A short review on the
versatile role of activated carbon. Journal of Environmental Management,
102, 148-64.

Minkova, V., Marinov, S. P., Zanzi, R., Bjérnbom, E., Budinova, T., Stefanova, M.,
& Lakov L. (2000). Thermochemical treatment of biomass in a flow of steam
or in a mixture of steam and carbon dioxide. Fuel Processing Technology,

62(1), 45-52.

Ministry of Energy (2007). Small renewable energy power programme (SREP).
Retrieved 18 May 2013
from

http://www.ktak.gov.my/template01.asp?contentid=163;2007
Mittal, A., Gajbe, V., & Mittal, J. (2008). Removal and recovery of hazardous

triphenylmethane dye, Methyl Violet through adsorption over granulated
waste materials. Journal of Hazardous Materials, 150(2), 364-375.

203


http://www.sciencedirect.com/science/article/pii/S0927775705002098
http://www.sciencedirect.com/science/journal/09277757
http://www.sciencedirect.com/science/journal/09277757
http://matradewilayahtimur.blogspot.my/2011/01/kenaf-natural-fiber%20industries-sdn-bhd.html
http://matradewilayahtimur.blogspot.my/2011/01/kenaf-natural-fiber%20industries-sdn-bhd.html
http://ezproxy.upm.edu.my:2056/science/article/pii/S1877705812012398
http://ezproxy.upm.edu.my:2056/science/article/pii/S1877705812012398
http://www.sciencedirect.com/science/article/pii/S037838209900065X
http://www.ktak.gov.my/template01.asp?contentid=163;2007

Mittal, A., Kaur, D., & Mittal, J. (2009). Batch and bulk removal of a triarylmethane
dye, Fast Green FCF, from wastewater by adsorption over waste materials.
Journal of Hazardous Materials, 163(2), 568-577.

Mohammed, M. A. A., Salmiaton, A., Azlina, W. W., Amran, M. M., & Fakhru’l-
Razi, A. (2011a). Air gasification of empty fruit bunch for hydrogen-rich gas
production in a fluidized-bed reactor. Energy Conversion and Management.
52(2), 1555-1561.

Mohammed, M. A. A., Salmiaton, A., Azlina, W. W., & Amran, M. M. (2011b).
Gasification of empty fruit bunch for hydrogen rich fuel gas production.
Journal of Applied Sciences, 11(13), 2416-2011.

Mohammed, M. A. A., Salmiaton, A., Azlina, W. W., & Amran, M. M. (2012).
Gasification of oil palm empty fruit bunches: A characterization and kinetic
study. Bioresource Technology, 110, 628-636.

Mohan, D., Pittman, C. U. Jr., Bricka, M., Smith, F., Yancey, B., Mohammad,
J., Steele, P. H., Alexandre-Franco, M. F., Gomez-Serrano, V., & Gong H.
(2007Db). Sorption of arsenic, cadmium, and lead by chars produced from fast
pyrolysis of wood and bark during bio-oil production. Journal of Colloid and
Interface Science, 310(1), 57-73.

Mohan, N., Balasubramanian, N., & Basha, C. A. (2007a). Electrochemical
oxidation of textile wastewater and its reuse. Journal of Hazardous
Materials, 147(1), 644-651.

Mohan, D., Singh, K.P., & Singh, V.K. (2008). Wastewater treatment using low cost
activated carbons derived from agricultural byproducts—A case study.
Journal of Hazardous Materials, 152(3), 1045-1053.

Mubarik, S., Saeed, A., Mehmood, Z., & Igbal, M. (2012). Phenol adsorption by
charred sawdust of sheesham (Indian rosewood; Dalbergia sissoo) from
single, binary and ternary contaminated solutions. Journal of the Taiwan
Institute of Chemical Engineers, 43(6), 926-933.

Mui, E. L., Cheung, W. H., & McKay, G. (2010b). Tyre char preparation from waste
tyre rubber for dye removal from effluents. Journal of hazardous
materials, 175(1), 151-158.

Mui, E. L., Cheung, W. H., Valix, M., & McKay, G. (2010a). Dye adsorption onto
char from bamboo. Journal of Hazardous Materials, 177(1), 1001-1005.

Muradov, N., Fidalgo, B., Gujar, A. C., Garceau, N., & Ali, T. (2012). Production
and characterization of Lemna minor bio-char and its catalytic application for
biogas reforming. Biomass and Bioenergy, 42, 123-131.

Naim, M. M., & El Abd, Y. M. (2002). Removal and recovery of dyestuffs from
dyeing wastewaters. Separation and Purification Reviews, 31(1), 171-228.

204


http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pittman%20CU%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bricka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yancey%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohammad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohammad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steele%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexandre-Franco%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez-Serrano%20V%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gong%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17331527
http://ezproxy.upm.edu.my:2068/science/article/pii/S1876107012001046
http://ezproxy.upm.edu.my:2068/science/article/pii/S1876107012001046
http://ezproxy.upm.edu.my:2068/science/article/pii/S1876107012001046
https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAA&url=http%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1081%2FSPM-120006116&ei=kf4fVbCbF8ObuQTI74CADQ&usg=AFQjCNE-CcUbX8K9q13AOny2vcoVjuhsRA&sig2=RXORFw6OHDa7xaIp8ZGW6w
https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAA&url=http%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1081%2FSPM-120006116&ei=kf4fVbCbF8ObuQTI74CADQ&usg=AFQjCNE-CcUbX8K9q13AOny2vcoVjuhsRA&sig2=RXORFw6OHDa7xaIp8ZGW6w
http://www.researchgate.net/journal/1542-2119_Separation_and_Purification_Reviews

Namasivayam, C., & Kadirvelu, K. (1994). Coirpith as agricultural waste by product
for the treatment of dyeing wastewater. Bioresource Technology, 48(1), 79-
81.

Namasivayam, C., & Kavitha, D. (2002). Removal of Congo Red from water by
adsorption onto activated carbon prepared from coir pith, an agricultural solid
waste. Dyes and Pigments, 54(1), 47-58.

Namasivayam, C., Jeyakumar, R., & Yamuna, R. T. (1994). Dye removal from
wastewater by adsorption of ‘waste’ Fe (II1)/Cr (IlIl) hydroxide. Waste
management, 14(7), 643-648.

Nandi, B. K., Goswami, A., & Purkait, M. K. (2009). Removal of cationic dyes from
aqueous solutions by kaolin: kinetic and equilibrium studies. Applied Clay
Science, 42(3), 583-590.

Nassar, N. N. (2010). Rapid removal and recovery of Pb (Il) from wastewater by
magnetic nanoadsorbents. Journal of hazardous materials, 184(1), 538-546.

National Academy of Sciences (1984). Leucaena: promising forage and tree crop for
the tropics, Second Edition. Washington, DC.

Ncibi, M. C. (2008). Applicability of some statistical tools to predict optimum
adsorption isotherm after linear and non-linear regression analysis. Journal of
Hazardous Materials, 153(1), 207-212.

Nethaji, S., & Sivasamya, A. (2011). Adsorptive removal of an acid dye by
lignocellulosic waste biomass activated carbon: equilibrium and Kinetic
studies. Chemosphere, 82(10), 1367-1372.

Nethaji, S., Sivasamya, A., Thennarasua, G., & Saravanan, S. (2010). Adsorption of
Malachite Green dye onto activated carbon derived from Borassus aethiopum
flower biomass. Journal of Hazardous Materials, 181(1), 271-280.

Ngah, W. W., Teong, L. C., & Hanafiah, M. A. K. M. (2011). Adsorption of dyes
and heavy metal ions by chitosan composites: A review. Carbohydrate
Polymers, 83(4), 1446-1456.

Nie, H. L., Chen, T. X., & Zhu, L. M. (2007). Adsorption of papain on dye affinity
membranes: Isotherm, Kinetic, and thermodynamic analysis. Separation and
Purification Technology, 57(1), 121-125.

Noll, K. E., Gounaris, V., & Hou, W.S. (1991). Adsorption technology for air and
water pollution control. Chelsea: Lewis Publishers. P.21-22.

Nollet, H., Roels, M., Lutgen, P., Van der Meeren, P., & Verstraete, W. (2003).

Removal of PCBs from wastewater using fly ash. Chemosphere, 53(6), 655-
665.

205



Noreen, S., & Bhatti, H. N. (2014). Fitting of equilibrium and kinetic data for the
removal of Novacron Orange P-2R by sugarcane bagasse, Journal of
Industrial and Engineering Chemistry, 20(4), 1684-1692.

Normaniza, O., Faisal, H. A., & Barakbah, S. S. (2008). Engineering properties of
Leucaena leucocephala for prevention of slope failure. Ecological
Engineering, 32(3), 215-221.

Nuithitikul, K., Srikhun, S., & Hirunpraditkoon, S. (2010). Kinetics and equilibrium
adsorption of Basic Green 4 dye on activated carbon derived from durian
peel: Effects of pyrolysis and post-treatment conditions. Journal of the
Taiwan Institute of Chemical Engineers, 41(5), 591-598.

Nwokocha, L. M., & Williams, P. A. (2012). Rheological characterization of the
galactomannan from Leucaena leucocephala seed. Carbohydrate Polymers,
90(2), 833- 838.

Ocampo-Perez, R., Leyva-Ramos, R., Mendoza-Barron, J., & Guerrero-Coronado,
R. M. (2011). Adsorption rate of phenol from aqueous solution onto
organobentonite:Surface diffusion and kinetic models. Journal of Colloid and
Interface Science, 364(1), 195-204.

Ocampo-Pérez, R., Rivera-Utrilla, J., Gomez-Pacheco, C., Sanchez-Polo, M., &
Lopez-Pefialver, J. J. (2012). Kinetic study of tetracycline adsorption on
sludge-derived adsorbents in aqueous phase. Chemical Engineering Journal,
213, 88-96.

Ofomaja, A. E. (2008a). Sorptive removal of Methylene blue from aqueous solution
using palm kernel fibre: effect of fibre dose. Biochemical Engineering
Journal, 40(1), 8-18.

Ofomaja, A. E. (2008b). Kinetic study and sorption mechanism of methylene blue
and methyl violet onto mansonia (Mansonia altissima) wood sawdust.
Chemical Engineering Journal, 143(1), 85-95.

Ofomaja, A. E., & Ho, Y. S. (2007). Equilibrium sorption of anionic dye from
aqueous solution by palm kernel fibre as sorbent. Dyes and Pigments, 74(1),
60-66.

Okafo, I. A. O., Omotioma, M., Menkiti, M. C., & Onukwuli, O. D. (2014).
Elimination of Micro Organic Particles from Wastewater Using Sawdust-
Based Activated Carbon: Equilibrium, Kinetic and Thermodynamic Studies.
International Journal of Engineering & Technology, 14(3), 95-103.

Oladoja, N. A., Aboluwoye, C. O., Oladimeji, Y. B., Ashogbon, A. O., &

Otemuyiwa, I. O. (2008). Studies on castor seed shell as a sorbent in basic
dye contaminated wastewater remediation. Desalination, 227(1), 190-203.

206


https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwioidaPrJTGAhViNqYKHT-SAFQ&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fbiochemical-engineering-journal%2F&ei=-SeAVeioGeLsmAW_pIKgBQ&usg=AFQjCNFPKLq57rZ0p1x1aCGfj0Zgx34iwA&sig2=Xgu8aXnd0x2AgNDJ3-xEaw
https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwioidaPrJTGAhViNqYKHT-SAFQ&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fbiochemical-engineering-journal%2F&ei=-SeAVeioGeLsmAW_pIKgBQ&usg=AFQjCNFPKLq57rZ0p1x1aCGfj0Zgx34iwA&sig2=Xgu8aXnd0x2AgNDJ3-xEaw

Oleszczuk, P., Hale, S. E., Lehmann , J., & Cornelissen, G. (2012). Activated carbon
and biochar amendments decrease pore-water concentrations of polycyclic
aromatic hydrocarbons (PAHSs) in sewage sludge. Bioresource Technology,
111, 84-91.

Onal, Y. (2006). Kinetics of adsorption of dyes from aqueous solution using
activated carbon prepared from waste apricot. Journal of Hazardous
Materials, 137(3), 1719-1728.

Ong, S. T.,Keng, P. S,, Lee, S. L., Leong, M. H., & Hung, Y. T. (2010). Equilibrium
studies for the removal of basic dye by sunflower seed husk (Helianthus
annuus). International Journal of the Physical Sciences, 5(8), 1270-1276.

Orlov, M. L. (1996). Multiple Linear Regression Analysis Using Microsoft
Excel. Chemistry Department, Oregon State University.

Orthman, J., Zhu, H.Y., & Lu, G.Q. (2003). Use of anion clay hydrotalcite to remove
coloured organics from aqueous solutions. Separation and Purification
Technology, 31(1), 53-59.

Ozacar, M., & Sengil, I. A. (2003). Adsorption of reactive dyes on calcined alunite
from aqueous solutions. Journal of Hazardous Materials, 98(1), 211-224.

Ozbay, N. (2009). Adsorption of Ni (11) lons from Aqueous Solution by Pyrolytic
Chars Derived from the Cottonseed Cake. Energy Sources, Part A: Recovery,
Utilization, and Environmental Effects, 31(14), 1271-1279.

Ozcan, A., Oncii, E. M., & Ozcan, A. S. (2006). Adsorption of Acid Blue 193 from
aqueous solutions onto DEDMA-sepiolite. Journal of Hazardous Materials.
129(1), 244-252.

Ozcan, A., Omeroglu, C., Erdogan, Y., & Ozcan, A. S. (2007). Modification of
bentonite with a cationic surfactant: An adsorption study of textile dye
Reactive Blue 19. Journal of Hazardous Materials, 140(1), 173-179.

Ozgimen, D., & Karaosmanoglu, F. (2004). Production and characterization of bio-
oil and biochar from rapeseed cake. Renewable Energy, 29(5), 779-787.

Ozgimen, D., & Ersoy-Mericboyu, A. (2008). A study on the carbonization of
grapeseed and chestnut shell. Fuel Processing Technology, 89(11), 1041-
1046.

Ozer, C., Imamoglub, M. Turhanc Y., & Boysan F. (2012). Removal of methylene
blue from aqueous solutions using phosphoric acid activated carbon produced
from hazelnut husks. Toxicological & Environmental Chemistry, 94(7),
1283-1293.

Ozer, D., Dursun, G., & Ozer, A. (2007). Methylene blue adsorption from aqueous
solution by dehydrated peanut hull. Journal of Hazardous Materials, 144(1),
171-179.

207


http://ezproxy.upm.edu.my:2056/science/article/pii/S030438940600464X
http://ezproxy.upm.edu.my:2056/science/article/pii/S030438940600464X
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28%C3%96zbay%2C+N.%29
http://ezproxy.upm.edu.my:2158/loi/ueso20?open=31#vol_31
http://ezproxy.upm.edu.my:2082/toc/gtec20/current

Oztirk, 1., Irmak, S., Hesenov, A., & Erbatur. O. (2010). Hydrolysis of kenaf
(Hibiscus cannabinus L.) stems by catalytical thermal treatment in subcritical
water. Biomass and Bioenergy, 34(11), 1578-1585.

Palle, 1. (2008). Carboxymethylation Of Cellulose From Kenaf (Hibiscus
Cannabinus L.) Core for Hydrogel Production (Doctoral dissertation,
Universiti Putra Malaysia).

Paridah, M. T., Basher, A. B., SaifulAzry, S., & Ahmed, Z. (2011). Retting process
of some bast plant fibres and its effect on fibre quality: a review.
Bioresources, 6(4), 5260-5281.

Pastor-Villegas, J., Duran-Valle, C. J., Valenzuela-Calahorro, C., & GAmez-Serrano,
V. (1998). Organic chemical structural shrinkage of chars prepared from
rockrose. Carbon, 36, 1251-1256.

Pathania, D., Sharma, S., & Singh, P. (2013). Removal of methylene blue by
adsorption onto activated carbon developed from Ficus carica bast. Arabian
Journal of Chemistry. D0i:10.1016/j.arabjc.2013.04.021

Pavan, F. A, Lima, E. C, Dias, S. L. P., & Mazzocato, A. C. (2008b). Methylene
blue biosorption from aqueous solutions by yellow passion fruit waste.
Journal of Hazardous Materials, 150(3), 703-712.

Pavan, F. A., Mazzocato, A. C., & Gushikem, Y. (2008a). Removal of methylene
blue dye from aqueous solutions by adsorption using yellow passion fruit
peel as adsorbent. Bioresource Technology, 99(8), 3162-3165.

Peng, X., Huang, D., Wubah, T. O., Fu, D., Huang, J., & Qin, Q. (2014). Adsorption
of anionic and cationic dyes on ferromagnetic ordered mesoporous carbon
from aqueous solution: Equilibrium, thermodynamic and kinetics. Journal of
Colloid and Interface Science, 430, 272-282.

Peterson, S. C., Jackson, M. A., Kim, S., & Palmquist, D. E. (2012). Increasing
biochar surface area: Optimization of ball milling parameters. Powder
Technology, 228, 115-120.

Pérez-Mendoza, M., Schumacher, C., Suarez-Garcia, F., Almazan-Almazan, M. C.,
Domingo-Garcia, M., Lopez-Garzon, F. J., & Seaton, N. A. (2006). Analysis
of the microporous texture of a glassy carbon by adsorption measurements
and Monte Carlo simulation. Evolution with chemical and physical
activation. Carbon, 44(4), 638-645.

Ponnusami, V. Vikram, S., & Srivastava, S. N. (2008). Guava (Psidium guajava)

leaf powder: Novel adsorbent for removal of methylene blue from aqueous
solutions. Journal of Hazardous Materials, 152(1), 276-286.

208


http://ezproxy.upm.edu.my:2056/science/article/pii/S187853521300110X
http://ezproxy.upm.edu.my:2056/science/article/pii/S187853521300110X
http://dx.doi.org/10.1016/j.arabjc.2013.04.021

Porkodi, K., & Kumar, K. V. (2007). Equilibrium, kinetics and mechanism modeling
and simulation of basic and acid dyes sorption onto jute fiber carbon: Eosin
yellow, malachite green and crystal violet single component systems. Journal
of Hazardous Materials, 143(1), 311-327.

Prasad, R. K., & Srivastava, S. N. (2008). Sorption of distillery spent wash onto fly
ash: Kinetics, mechanism, process design and factorial design. Journal of
Hazardous Materials, 161(2), 1313-1322.

Qiu, H., LV, L., Pan, B. C., Zhang, Q. J., Zhang, W. M., & Zhang, Q. X. (2009a).
Critical review in adsorption kinetic models. Journal of Zhejiang University
Science A, 10(5), 716-724.

Qiu, Y., Zheng, Z., Zhou, Z.,, & Sheng, G. D. (2009b). Effectiveness and
mechanisms of dye adsorption on a straw-based biochar. Bioresource
Technology, 100(21), 5348-5351.

Rafatullah, M., Ahmad, T., Ghazali, A., Sulaiman, O., Danish, M., & Hashim, R.
(2013). Qil Palm Biomass as a Precursor of Activated Carbons: A Review.
Critical Reviews in Environmental Science and Technology, 43(11), 1117-
1161.

Rahim, A. A., & Garba, Z. N. (2015). Efficient adsorption of 4-Chloroguiacol from
aqueous solution using optimal activated carbon: Equilibrium isotherms and
kinetics modeling. Journal of the Association of Arab Universities for Basic
and Applied Sciences.

Rajapaksha, A.U., Chen, S.S., Tsang, D.C., Zhang, M., Vithanage, M., Mandal, S.,
Gao, B., Bolan, N.S. and Ok, Y.S. (2016). Engineered/designer biochar for
contaminant removal/immobilization from soil and water: Potential and
implication of biochar modification. Chemosphere, 148, 276-291.

Rajkumar, D., Song B. J., & Kim, J. G. (2007). Electrochemical degradation of
Reactive Blue 19 in chloride medium for the treatment of textile dyeing
wastewater with identification of intermediate compounds. Dyes and
Pigments, 72(1), 1-7.

Ramli, R., Shaler, S., & Jamaludin, M. A. (2002). Properties of medium density
fiberboard from oil palm empty fruit bunch fiber. Journal of Oil Palm
Research. 14(2): 34-40.

Raveendran, K., & Ganesh, A. (1998). Adsorption characteristics and pore-
development of biomasspyrolysis char. Fuel, 77(7), 769-781.

Reding, E. E., & Wermers, L. (2008). Microsoft Office Excel 2007 - Illustrated
Complete. United States of America: Thomson Course Technology.

Robinson, T., McMullan, G., Marchant, R., & Nigam, P. (2001). Remediation of
dyes in textile effluent: a critical review on current treatment technologies
with a proposed alternative. Bioresource Technology, 77(3), 247-255.

209


https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0CEEQFjAD&url=http%3A%2F%2Fwww.springer.com%2Fengineering%2Fmechanical%2Bengineering%2Fjournal%2F11582&ei=CEwhVZHxLsm5uATc_4G4DA&usg=AFQjCNEQ9OLdnytZTGMQuywNoBHoFHre6w&sig2=_cVTV9u97s-HtLm81F-7mA
https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0CEEQFjAD&url=http%3A%2F%2Fwww.springer.com%2Fengineering%2Fmechanical%2Bengineering%2Fjournal%2F11582&ei=CEwhVZHxLsm5uATc_4G4DA&usg=AFQjCNEQ9OLdnytZTGMQuywNoBHoFHre6w&sig2=_cVTV9u97s-HtLm81F-7mA
http://ezproxy.upm.edu.my:2068/science/article/pii/S0960852409005835
http://ezproxy.upm.edu.my:2068/science/article/pii/S0960852409005835
http://ezproxy.upm.edu.my:2068/science/article/pii/S0960852409005835
http://ezproxy.upm.edu.my:2068/science/article/pii/S0960852409005835
http://ezproxy.upm.edu.my:2068/science/journal/09608524/100/21

Rodriguez, A., Garcia, J., Ovejero, G., & Mestanza, M. (2009). Adsorption of
anionic and cationic dyes on activated carbon from aqueous solutions:
Equilibrium and Kinetics. Journal of Hazardous Materials, 172(2), 1311-
1320.

Rudzinski, W., & Plazinski, W. (2007). Theoretical description of the kinetics of
solute adsorption at heterogeneous solid/solution interfaces: On the
possibility of distinguishing between the diffusional and the surface reaction
kinetics models. Applied Surface Science, 253(13), 5827-5840.

Ruiz, J. A., Juarez, M. C., Morales, M. P., Mufioz, P., & Mendivil, M. A. (2013).
Biomass gasification for electricity generation: Review of current technology
barriers. Renewable and Sustainable Energy Reviews, 18, 174-183.

Rutherford, A. (2001). Introducing Anova and Ancova: A GLM Approach. London:
SAGE publications.

Ruthven, D. M. (1997). Encyclopedia of Separation Technology, volume 1, A Kirk
Othmer Encyclopedia. New Yourk: A Wiley- interscience publication, John
Wiley and Sons. P.102-103.

Ruziah, Z. (2012). Hydrogel-biochar composite for effective phenol removal in
aqueous media, Bachelor Thesis, Universiti Putra Malaysia.

Safa, Y., & Bhatti, H. N. (2011a). Adsorptive removal of direct dyes by low cost rice
husk: Effect of treatments and modifications. African Journal of
Biotechnology, 10(16), 3128-3142.

Safa, Y., & Bhatti, H. N. (2011b). Kinetic and thermodynamic modeling for the
removal of Direct Red-31 and Direct Orange-26 dyes from aqueous solutions
by rice husk. Desalination, 272(1), 313-322.

Salima, A., Benaouda, B., Noureddine, B., & Duclaux, L. (2013). Application
of Ulva lactuca and Systoceira stricta algae-based activated carbons to
hazardous cationic dye removal from industrial effluents. Water Research,
47(10), 3375-3388.

Salisu, A., Sanagi, M. M., Naim, A. A., & Juhanniabd, K. (2015). Removal of
methylene blue dye from aqueous solution using alginate grafted
polyacrylonitrile beads. Scholars Research Library Der Pharma Chemica,
7(2), 237-242.

Salman, J. M., & Almutairi, F. D. (2013). Bath Adsorption Study of Methylene Blue
Dye Onto Sunflower Seeds Husks Activated Carbon. Advances in Natural
Science, 6(3): 44-47,

Samotua, I. A., Basharb, D. A., Obadac, D. O., & Reubend, B. (2015). A Preliminary
Study on the Effect of Reinforcing Polyesters with Kenaf and Sisal Fibres on
Their Mechanical Properties. West Indian Journal of Engineering, 38(1). 33-
40.

210


http://ezproxy.upm.edu.my:2056/science/article/pii/S1364032112005631
http://ezproxy.upm.edu.my:2056/science/article/pii/S1364032112005631
http://ezproxy.upm.edu.my:2056/science/article/pii/S0043135413002625
http://ezproxy.upm.edu.my:2056/science/article/pii/S0043135413002625
http://ezproxy.upm.edu.my:2056/science/article/pii/S0043135413002625

San Miguel, G., Dominguez, M. P., Hernandez, M., & Sanz-Perez, F. (2012).
Characterization and potential applications of solid particles produced at a
biomass gasification plant. Biomass and bioenergy, 47, 134-144,

Sandeman, S. R., Gun’ko, V. M., Bakalinska, O. M., Howell, C. A., Zheng, Y.,
Kartel, M. T., Phillips, G. J., & Mikhalovsky S. V. (2011). Adsorption of
anionic and cationic dyes by activated carbons, PVA hydrogels, and
PVA/AC composite. Journal of Colloid and Interface Science, 358(2), 582-
592.

Sankaran, N. B., & Anirudhan, T. S. (1999). Adsorption dynamics of phenol on
activated carbon produced from salvinia molesta Mitchell by single-step
steam pyrolysis. Indian Journal of Engineering and Materials Sciences, 6(4),
229-236.

Santhy, K., & Selvapathy, P. (2006). Removal of reactive dyes from wastewater by
adsorption on coir pith activated carbon. Bioresource Technology, 97(11),
1329-1336.

Sathishkumar, P., Arulkumar, M., & Palvannan, T. (2012). Utilization of agro-
industrial waste Jatropha curcas pods as an activated carbon for the
adsorption of reactive dye Remazol Brilliant Blue R (RBBR). Journal of
Cleaner Production, 22(1), 67-75.

Saratale, R. G., Saratale, G. D., Chang, J. S., & Govindwar, S. P. (2011). Bacterial
decolorization and degradation of azo dyes: A review. Journal of the Taiwan
Institute of Chemical Engineers, 42(1), 138-157.

Sarici-Ozdemir, C. (2012). Adsorption and desorption kinetics behaviour of
methylen blue onto activated carbon. Physicochemical Problems of Mineral
Processing, 48(2), 441-454.

Sekar, M., Sakthi, V., & Rengaraj, S. (2004). Kinetics and equilibrium adsorption
study of lead(ll) onto activated carbon prepared from coconut shell. Journal
of Colloid and Interface Science, 279(2), 307-313.

Seki, Y., & Yurdakog, K. (2006). Adsorption of Promethazine hydrochloride with
KSF Montmorillonite. Adsorptio, 12(1), 89-100.

Sen, T. K., Afroze, S., & Ang, H. M. (2011). Equilibrium, Kinetics and mechanism
of removal of methylene blue from aqueous solution by adsorption onto pine
cone biomass of Pinus radiata. Water, Air & Soil Pollution, 218(1-4), 499-
515.

Senthilkumaar, S., Kalaamani, P., & Subburaam, C. V. (2006b). Liquid phase

adsorption of Crystal violet onto activated carbons derived from male flowers
of coconut tree. Journal of Hazardous Materials, 136(3), 800-808.

211


http://ezproxy.upm.edu.my:2056/science/article/pii/S0959652611003489
http://ezproxy.upm.edu.my:2056/science/article/pii/S0959652611003489
http://ezproxy.upm.edu.my:2056/science/article/pii/S0959652611003489
https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBsQFjAAahUKEwiwnpWppKDIAhVHGI4KHRtdBo4&url=http%3A%2F%2Fwww.minproc.pwr.wroc.pl%2Fjournal%2Fpdf%2Fppmp48-2.441-454.pdf&usg=AFQjCNFjIgycfXf5L65V8w8ZoaB9Ckk8lQ
https://www.google.com.my/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBsQFjAAahUKEwiwnpWppKDIAhVHGI4KHRtdBo4&url=http%3A%2F%2Fwww.minproc.pwr.wroc.pl%2Fjournal%2Fpdf%2Fppmp48-2.441-454.pdf&usg=AFQjCNFjIgycfXf5L65V8w8ZoaB9Ckk8lQ

Senthilkumaar, S., Kalaamani, P., Porkodi, K., Varadarajan, P. R., & Subburaam, C.
V. (2006a). Adsorption of dissolved Reactive red dye from aqueous phase
onto activated carbon prepared from agricultural waste. Bioresource
Technology, 97(14), 1618-1625.

Senthilkumaar, S., Varadarajan, P.R., Porkodi, K., & Subbhuraam, C. V. (2005).
Adsorption of methylene blue onto jute fiber carbon: kinetics and equilibrium
studies. Journal of Colloid and Interface Science, 284(1), 78-82.

Singh, K., & Arora, S. (2011). Removal of Synthetic Textile Dyes From
Wastewaters: A Critical Review on Present Treatment Technologies. Critical
Reviews in Environmental Science and Technology, 41(9), 807-878.

Shao, X., Lu, W., Zhang, R., & Pan, F. (2013). Enhanced photocatalytic activity of
TiO,-C hybrid aerogels for methylene blue degradation. Scientific reports, 3,
1-9.

Shawwa, A. R., Smith, D. W., & Sego, D. C. (2001). Color and chlorinated organics
removal from pulp mills wastewater using activated petroleum coke. Water
Research, 35(3), 745-749.

Shen, D., Fan, J., Zhou, W., Gao, B., Yue, Q., & Kang, Q. (2009). Adsorption
kinetics and isotherm of anionic dyes onto organo-bentonite from single and
multisolute systems. Journal of Hazardous Materials, 172(1), 99-107.

Shouman, M. A., Khedr, S. A., & Attia, A. A. (2012). Basic dye adsorption on low
cost biopolymer: Kinetic and equilibrium studies. Journal of Applied
Chemistry, 2, 27-36.

Shu, T., Lu, P., & He, N. (2013). Mercury adsorption of modified mulberry twig
chars in a simulated flue gas. Bioresource technology, 136, 182-187.

Shuit, S. H., Tan, K. T., Lee, K. T., & Kamaruddin, A. H. (2009). Oil palm biomass
as a sustainable energy source: A Malaysian case study. Energy, 34(9), 1225-
1235.

Skoog, D.A., & Leary, J. J. (1992). Principles of Instrumental Analysis, Fourth
Edition. Florida: Saunders college publishing. P.278.

Smith, J.M. (1981). Chemical engineering Kinetics, Third Edition. New York:
McGraw-Hill. P.314.

Spokas, K. A., Koskinen, W.C., Baker, J. M., & Reicosky , D.C. (2009). Impacts of
woodchip biochar additions on greenhouse gas production and
sorption/degradation of two herbicides in a Minnesota soil. Chemosphere,
77(4), 574-581.

Srinivasan, A., & Viraraghavan, T. (2010). Decolorization of dye wastewaters by
biosorbents: A review. Journal of Environmental Management, 91(10), 1915-
1929.

212


http://www.ncbi.nlm.nih.gov/pubmed/?term=Shao%20X%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20W%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20F%5Bauth%5D
http://ezproxy.upm.edu.my:2056/science/article/pii/S0045653509007619
http://ezproxy.upm.edu.my:2056/science/article/pii/S0045653509007619
http://ezproxy.upm.edu.my:2056/science/article/pii/S0045653509007619

Srivastava, V. C., Swamy, M. M., Mall, I. D., Prasad, B., & Mishra, 1. M. (2006).
Adsorptive removal of phenol by bagasse fly ash and activated carbon:
equilibrium, kinetics and thermodynamics. Colloids and Surfaces A:
Physicochemical and Engineering Aspects, 272(1), 89-104.

Stavropoulos, G. G. (2011). A fundamental approach in liquid phase adsorption
kinetics. Fuel Processing Technology, 92(10), 2123-2126.

Sulaiman, F., Abdullah, N., Gerhauser, H., & Shariff, A. (2010). A perspective of
oil palm and its wastes. Journal of Physical Science, 21(1), 67-77.

Sulak, M. T., Demirbas, E., & Kobya, M. (2007). Removal of Astrazon Yellow 7GL
from aqueous solutions by adsorption onto wheat bran. Bioresource
Technology, 98(13), 2590-2598.

Sumathi, S., Chai, S. P., & Mohamed, A. R. (2008). Utilization of oil palm as a
source of renewable energy in Malaysia. Renewable and Sustainable Energy
Reviews, 12(9), 2404-2421.

Sun, L., Wan, S., & Luo, W. (2013). Biochars prepared from anaerobic digestion
residue, palm bark, and eucalyptus for adsorption of cationic methylene blue
dye: Characterization, equilibrium, and Kkinetic studies. Bioresource
Technology, 140, 406-413.

Sureshkumar, M. V., & Namasivayam, C. (2008). Adsorption behavior of Direct
Red 12B and Rhodamine B from water onto surfactant-modified coconut coir
pith. Colloids and Surfaces A: Physicochemical and Engineering Aspects,
317(1), 277-283.

Tan, I. A. W., Ahmad, A. L., & Hameed, B. H. (2008a). Adsorption of basic dye
using activated carbon prepared from oil palm shell: batch and fixed bed
studies. Desalination. 225(1), 13-28.

Tan, I. A. W., Ahmad, A. L., & Hameed, B. H. (2008b). Adsorption of basic dye on
high-surface-area activated carbon prepared from coconut husk: Equilibrium,
kinetic and thermodynamic studies. Journal of Hazardous Materials, 154(1),
337-346.

Tan, I. A. W., Ahmad, A. L., & Hameed, B. H. (2008c). Enhancement of basic dye
adsorption uptake from aqueous solutions using chemically modified oil
palm shell activated carbon. Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 318(1), 88-96.

Tan, I. A. W., Hameed, B. H.,, & Ahmad, A. L. (2007). Equilibrium and kinetic

studies on basic dye adsorption by oil palm fibre activated carbon. Chemical
Engineering Journal, 127(1), 111-1109.

213


http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852413007499
http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852413007499
http://ezproxy.upm.edu.my:2056/science/article/pii/S0960852413007499
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389407014707
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389407014707
http://ezproxy.upm.edu.my:2056/science/article/pii/S0304389407014707
http://www.google.com.my/url?sa=t&rct=j&q=colloids%20and%20surfaces%20a%3A%20physicochem.%20eng.%20aspects&source=web&cd=1&ved=0CFUQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fcolloids-and-surfaces-a-physicochemical-and-engineering-aspects%2F&ei=B5mmT9jRL4vyrQfZyuj9AQ&usg=AFQjCNETM9zii7zV2AiR_tA38ZyNBczLSg&cad=rja
http://www.google.com.my/url?sa=t&rct=j&q=colloids%20and%20surfaces%20a%3A%20physicochem.%20eng.%20aspects&source=web&cd=1&ved=0CFUQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fcolloids-and-surfaces-a-physicochemical-and-engineering-aspects%2F&ei=B5mmT9jRL4vyrQfZyuj9AQ&usg=AFQjCNETM9zii7zV2AiR_tA38ZyNBczLSg&cad=rja

Tanthapanichakoon, W., Ariyadejwanich, P., Japthong, P., Nakagawa, K., Mukaic,
S. R., & Tamon, H. (2005). Adsorption—desorption characteristics of phenol
and reactive dyes from aqueous solution on mesoporous activated carbon
prepared from waste tires. Water Research, 39(7), 1347-1353.

Temkin, M. J., & Pyzhev, V. (1940). Recent modifications to Langmuir isotherms.
Acta Physiochim, 12, 217-222.

Tham, Y. J., Abdul Latif, P., Abdullah, A. M., Shamala-Devi, A., & Taufig-Yap, Y.
H. (2011). Performances of toluene removal by activated carbon derived
from durian shell. Bioresource Technology, 102(2), 724-728.

Theeba, M., Robert, T. B., lllani, Z. 1., Zulkefli, M., Husni, M. H. A., & Samsuri, A.
W. (2012). Characterization of local mill rice husk charcoal and its effect on
compost properties. Malaysian Journal of Soil Science, 16, 89-102.

Theydan, S. K., & Ahmed, M. J. (2012). Adsorption of methylene blue onto
biomass-based activated carbon by FeClI3 activation: Equilibrium, Kinetics,
and thermodynamic studies. Journal of Analytical and Applied Pyrolysis, 97,
116-122

Thomas, W. J., & Crittenden, B. (1998). Adsorption Technology & Design. Oxford:
Butterworth-Heinemann.

Trevifio-Cordero, H., Juarez-Aguilar, L. G., Mendoza-Castillo, D. I., Hernandez-
Montoya, V., Bonilla-Petriciolet, A., & Montes-Moran, M. A. (2013).
Synthesis and adsorption properties of activated carbons from biomass of
Prunus domestica and Jacaranda mimosifolia for the removal of heavy metals
and dyes from water. Industrial Crops and Products, 42, 315- 323.

Tripathi, M., Sahu, J. N., & Ganesan, P. (2016). Effect of process parameters on
production of biochar from biomass waste through pyrolysis: A
review. Renewable and Sustainable Energy Reviews, 55, 467- 481.

Tushar, M. S. H. K., Mahinpey, N., Khan, A., Ibrahim, H., Kumar, P., & ldem, R.
(2012). Production, characterization and reactivity studies of chars produced
by the isothermal pyrolysis of flax straw. biomass and bioenergy, 37, 97-105.

Vadivelan, V., & Kumar, K. V. (2005). Equilibrium, kinetics, mechanism, and
process design for the sorption of methylene blue onto rice husk. Journal of
Colloid and Interface Science, 286(1), 90-100.

Vieira, S. S., Magriotis, Z. M., Santos, N. A., das Gracas Cardoso, M., & Saczk, A.
A. (2012). Macauba palm (Acrocomia aculeata) cake from biodiesel
processing: An efficient and low cost substrate for the adsorption of dyes.
Chemical Engineering Journal, 183, 152-161.

Vigouroux R. Z. (2001). Rapid pyrolysis at high temperature. Slow pyrolysis for
active carbon preparation. Royal Institute of Technology, Stockholm,
Sweden.

214



Wang, S., Boyjoo, Y., & Choueib, A. (2005a). A comparative study of dye removal
using fly ash treated by different methods. Chemosphere, 60(10), 1401-1407.

Wang, S., & Li, H. (2006). Structure directed reversible adsorption of organic dye on
mesoporous silica in aqueous solution. Microporous and Mesoporous
Materials. 97(1), 21-26.

Wang, S., & Li, H. (2007). Kinetic modelling and mechanism of dye adsorption on
unburned carbon. Dyes Pigments, 72(3), 308-314.

Wang, S., Li, L., Wu, H., & Zhu, Z. H. (2005c). Unburned carbon as a low-cost
adsorbent for treatment of methylene blue-containing wastewater. Journal of
Colloid and Interface Science, 292(2), 336-343.

Wan-Mohd-Nazri, W. A. R., Jamaludin, K., Rahim, S., Nor Yuziah, M. Y., &
Abdul-Hamid, H. (2011). Strand properties of Leucaena leucocephala
(Lam.) de wit wood. African Journal of Agricultural Research, 6(22), 5181-
5191.

Wang, W. X., & Thomas, K. M. (1996). NO Release and Reactivity of Chars during
Combustion: The Effect of Devolatilization Temperature and Heating Rate.
Energy Fuels, 10(2), 409-416.

Wang, L., Zhang, J., Zhao, R., Li, C., Li, Y., & Zhang, C. (2010). Adsorption of
basic dyes on activated carbon prepared from Polygonum orientale Linn:
Equilibrium, Kinetic and thermodynamic studies. Desalination, 254(1), 68-
74.

Wang, S., & Zhu, Z. H. (2007). Effects of acidic treatment of activated carbons on
dye adsorption. Dyes and Pigments, 75(2), 306-314.

Wang, S., Zhu, Z. H., Coomes, A., Haghseresht, F., & Lu, G. Q. (2005b). The
physical and surface chemical characteristics of activated carbons and the
adsorption of methylene blue from wastewater. Journal of Colloid and
Interface Science, 284(2), 440-446.

Weber, W. J., & Morris, J. C. (1963). Kinetics of adsorption on carbon from
solution. Society Civil Engineering, 89, 31-60.

Welham, N. J., Berbenni, V., & Chapman, P. G. (2002). Increased chemisorption
onto activated carbon after ball-milling. Carbon, 40(13), 2307-2315.

Whiteman, P. C. (1980). Tropical Pasture Science. New York: Oxford University
Press.

Wikimedia Commons (2013). Fallen Leucaena Leucocephala in Hong Kong.
Retrieved 30 April 2014 from
https://upload.wikimedia.org/wikipedia/commons/b/b6/Fallen_Leucaena_lec
ocephala_in_Hong_Kong.jpg

215


http://pubs.acs.org/action/doSearch?ContribStored=Wang%2C+W+X
http://pubs.acs.org/action/doSearch?ContribStored=Thomas%2C+K+M
http://www.sciencedirect.com/science/article/pii/S0011916409013459
http://www.sciencedirect.com/science/article/pii/S0011916409013459
http://www.sciencedirect.com/science/article/pii/S0011916409013459
http://www.sciencedirect.com/science/article/pii/S0011916409013459
http://www.sciencedirect.com/science/article/pii/S0011916409013459
http://www.sciencedirect.com/science/article/pii/S0011916409013459
http://www.sciencedirect.com/science/journal/00119164/254/1
https://upload.wikimedia.org/wikipedia/commons/b/b6/Fallen_Leucaena_lecocephala_in_Hong_Kong.jpg
https://upload.wikimedia.org/wikipedia/commons/b/b6/Fallen_Leucaena_lecocephala_in_Hong_Kong.jpg

Wikipedia, the free encyclopedia (2010). Analysis of variance (ANOVA). Retrieved
8 May 2013 from
https://en.wikipedia.org/wiki/Analysis_of_variance

Wikipedia, the free encyclopedia (2013a). Kenaf. Retrieved 15 May 2013 from
http://en.wikipedia.org/wiki/Kenaf

Wikipedia, the free encyclopedia (2013b). Leucaena leucocephala. Retrieved 30
April 2013 from
http://en.wikipedia.org/wiki/Leucaena_leucocephala

Wong, Y. C., Szeto, Y. S., Cheung, W. H., & McKay, G. (2004) Adsorption of acid
dyes on chitosan-equilibrium isotherm analyses. Process Biochemistry,
39(6), 693-702.

Wu, F. C., Wu, P. H., Tseng, R. L., & Juang, R. S. (2011). Preparation of novel
activated carbons from H,SO4-pretreated corncob hulls with KOH activation
for quick adsorption of dye and 4-chlorophenol. Journal of Environmental
Management, 92(3), 708-713.

Yagub, M. T., Sen, T. K., & Ang, H. M. (2012). Equilibrium, Kinetics, and
Thermodynamics of Methylene Blue Adsorption by Pine Tree Leaves. Water,
Air and Soil Pollution, 223(8), 5267-5282.

Yacob, A. R., Majid, Z. A., Dasril, R. S. D., & Inderan, V. (2008). Comparison of
various sources of high surface area carbon prepared by different types of
activation. Malaysian Journal of Analytical Sciences, 12(1), 264-271.

Yaman, S. (2004). Pyrolysis of biomass to produce fuels and chemical feedstocks.
Energy Conversion and Management, 45(5), 651-671.

Yang, Y., Jin, D., Wang, G., Wang, S., Jia, X., & Zhao, Y. (2011). Competitive
biosorption of Acid Blue 25 and Acid Red 337 onto unmodified and CDAB-
modified biomass of Aspergillus oryzae. Bioresource Technology, 102(16),
7429-7436.

Yao, Y., Gao, B., Zhang, M., Inyang, M., & Zimmerman, A. R. (2012). Effect of
biochar amendment on sorption and leaching of nitrate, ammonium, and
phosphate in a sandy soil. Chemosphere, 89(11), 1467-1471.

Yener, J., Kopac, T., Dogu, G., & Dogu, T. (2008). Dynamic analysis of sorption of
Methylene Blue dye on granular and powdered activated carbon. Chemical
Engineering Journal, 144(3), 400-406.

Yenisoy-Karakas, S., Aygiin, A., Giines, M., & Tahtasakal, E. (2004). Physical and

chemical characteristics of polymer-based spherical activated carbon and its
ability to adsorb organics. Carbon, 42(3), 477-484.

216


http://en.wikipedia.org/wiki/Kenaf
http://ezproxy.upm.edu.my:2068/science/article/pii/S0196890403001778

Yin, C. Y., Aroua, M. K., & Daud, W. M. A. W. (2007). Review of modifications of
activated carbon for enhancing contaminant uptakes from aqueous solutions.
Separation and Purification Technology, 52(3), 403-415.

Yorgun, S., & Yildiz, D. (2015). Preparation and characterization of activated
carbons from Paulownia wood by chemical activation with H3PO,4. Journal of
the Taiwan Institute of Chemical Engineers, 53, 122-131.

Yu, J. X,, Li, B. H., Sun, X. M., Yuan, J., & Chi, R. A. (2009). Polymer modified
biomass of baker's yeast for enhancement adsorption of methylene blue,
rhodamine B and basic magenta. Journal of Hazardous Materials, 168(2),
1147-1154.

Zahangir, A. L. A. M., Muyibi, S. A., & Toramae, J. (2007). Statistical optimization
of adsorption processes for removal of 2,4-dichlorophenol by activated
carbon derived from oil palm empty fruit bunches. Journal of Environmental
Sciences, 19(6), 674-677.

Zhang, W., Li, H., Kan, X., Dong, L., Yan, H., Jiang, Z., Yang, H., Li, A., & Cheng,
R. (2012). Adsorption of anionic dyes from aqueous solutions using
chemically modified straw. Bioresource Technology, 117, 40-47.

Zhang, H., Tang, Y., Cai, D., Liu, X., Wang, X. Huang, Q., & Yu, Z. (2010b).
Hexavalent chromium removal from aqueous solution by algal bloom residue
derived activated carbon: Equilibrium and kinetic studies. Journal of
Hazardous Materials, 181(1), 801-808.

Zhang, L. Xu, C. C., & Champagne, P. (2010a). Overview of recent advances in
thermo-chemical conversion of biomass. Energy Conversion and
Management, 51(5), 969-982.

Zhang, W., Yana, H., Li, H., Jianga, Z., Donga, L., Kana, X., Yanga, H., & Li, A.
Cheng. R. (2011). Removal of dyes from aqueous solutions by straw based
adsorbents: Batch and column studies. Chemical Engineering Journal,
168(3), 1120-1127.

Zheng, W., Guo, M., Chow, T. Bennett, D. N., & Rajagopalan, N. (2010). Sorption
properties of green waste biochar for two triazine pesticides. Journal of
Hazardous Materials, 181(1), 121-126.

Zhuannian, L. I. U., Anning, Z. H. O. U., Guirong, W. A. N. G., & Xiaoguang, Z. H.
A. O. (2009). Adsorption Behavior of Methyl Orange onto Modified
Ultrafine Coal Powder. Chinese Journal of Chemical Engineering, 17(6),
942-948.

217


http://ezproxy.upm.edu.my:2070/science/article/pii/S0196890409004889?_alid=1828225875&_rdoc=1&_fmt=high&_origin=search&_docanchor=&_ct=7655&_zone=rslt_list_item&md5=146b55ddaf98e4d11534f5dddb069d80
http://ezproxy.upm.edu.my:2070/science/article/pii/S0196890409004889?_alid=1828225875&_rdoc=1&_fmt=high&_origin=search&_docanchor=&_ct=7655&_zone=rslt_list_item&md5=146b55ddaf98e4d11534f5dddb069d80
http://www.researchgate.net/journal/1004-9541_Chinese_Journal_of_Chemical_Engineering

	1-15after viva 2016 TABLE OF CONTENTS.docx -301016
	Blank Page

	CHAPTER 1 new
	CHAPTER 2 new
	CHAPTER 3 new
	CHAPTER 4 N 5 new
	referencesnew
	appendicesnew



