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ABSTRACT

Dye contamination in wastewater is one of the major sources which can cause water
pollution and human health problem. Grass (Imperata cylindrical) (GIC) well knows as
“Lalang” are agricultural wastes largely available in Malaysia, and it was disposed
without non-economically values. In this study, GIC was utilized as a low-cost
adsorbent, in order to prepare activated carbon by pyrolysis using phosphoric acid
(H3PO4) and photassium hydroxide (KOH) activation method for adsorptive removal of
methylene blue, a toxic dye from aqueous solution. The physical properties of the
prepared raw grass cutting (RGC), modified grass cutting activated carbon acid
(MGCACA), and modified grass cutting activated carbon base (MGCACB) were
calculated through bulk density, iodine test, ash content, and moisture content. The
characterization of RGC, MGCACA, and MGCACB were carried out using Elemental
analyzer (CHNS-O), Brunauer-Emmet-Teller (BET) surface area, Scanning Electron
Microscope (SEM), Fourier Transform Infra-Red Spectrometer (FTIR) and Point of
Zero Charge (pHpzc) method. Batch adsorption experiments were performed to evaluate
the effect of the adsorbent dosage (0.02 — 0.14 g), pH solution (3 — 11), initial
concentration (50 — 300 mg/L), and contact time (50 — 450 min) on the adsorption of
the methylene blue dye. The result showed that the efficiency methylene blue removal
was highest at dosage (0.04 g and 0.08 g) for MGCACA and MGCACB under adjusted
pH (7) for MGCACA and pH (6.8) MGCACB respectively. Validation method from
BBD-RSM model was prove that the efficiency methylene blue was highest at the
similar condition with batch adsorption study. The Langmuir model describes the
adsorption behavior at equilibrium. The maximum adsorption capacities of MGCACB
(287.92 mg/g) are higher than MGCACA (268.32 mg/g). Meanwhile, Freundlich model
for MGCACB was highest correlation coefficients (R?=0.99) then MGCACA.
However, for the Temkin model, both of the results were higher correlation coefficients
(R?) which are MGCACA (R?=0.99) and MGCACB (R?=0.99) respectively. The
adsorption kinetics for MGCACA (R?=~0.99) and MGCACB (R?=~0.99) followed the
Pseudo-Second-Order model. BET surface area of MGCACA and MGCACB was
616.26 m?/g and 712.19 m?/g respectively. The total pore volume of MGCACA and
MGCACB was 4.05 nm and 12.22 nm, which mean mesoporous structure both of the
samples. Therefore, the adsorption removal of methylene blue dye onto MGCACA and
MGCACB was spontaneously with the condition behavior and parameters. The results
showed the potential use of modified activated carbon developed from grass agricultural
waste for the efficiency removal of methylene blue.
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CHAPTER ONE
INTRODUCTION

1.2 Research Background

Recently, wastewater is one of the environmental problem, which can causes major
effect to living and non — living organisms (Bharagave 2018; Murali & Uma, 2016) and it
can be defined as effluent discharged from domestic and industrial. Domestic wastewater
refers to the wastewater derived principally from dwellings, business buildings, institutions
and the like; sanitary and sewage wastewater. As for the industrial wastewater, it can be
defined as waste from the indsutrial process includes any activity of industrial,
manufacturer and trade or business (Godswill & Somtochukwu, 2017).

Wastewater from the industries contain various of contaminants that leads to
adverse effect on both human health and environment. However, some of the contaminants
are nutrients such as nitrogen and phosphorus, heavy metals, hydrocarbon, organic matter,
microbes and endocrine disruptors (Adejumoke et. al., 2018; Akpor et. al., 2014). Serious
environmental impact could also come from dyes which can provoke the environmental
impact on the neighboring receptor water bodies due to the presence of toxic reactive dyes,
basic dye, azo dye, chrolignin residues and dark coloration (Hameed, 2008). Therefore, the
first contaminant to be recogized in fresh water is dye and it has to be removed from
wastewater before discharging into water bodies (Sharifi & Shoja, 2018; Edokpayi et. Al.,
2017).

Various of industrial manufacturing uses dyes of their source. Textile, paper and
pulp, plastic, food, cosmetic, distilleries, rubber and pharmaceutics are some of the industry
which can cause water pollution to the environment (Sharifi & Shoja, 2018; Deshpande et.
al., 2017). However, textile industry is one of the major industry produces the largest
amount of dyes to colour fabric and it has been discharge into the water bodies (Yunus,
2013; Rita Kant, 2012). Without a proper wastewater treatment, the discharge of dyes into





