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ABSTRACT

An investigation of using electrophoretic deposition (EPD) technique to deposit
negatively charge fine iron oxide particles in tap water samples on a counter charge
electrode (anode) was conducted. Characterizations of fine iron oxide particles in tap
water from two different locations i.e. commercial and residential areas, were
identified. After centrifuging the tap water samples, particle analyzer was used to
analyze particles sizes and zeta potential values. The average particle sizes for
supernatant region from the commercial and residential areas were 230 + 22.30 and
260 + 3.68 nm respectively. The zeta potential value from residential area was higher
than commercial area, i.e. -42.27 £ 0.12 and -34.83 + 0.23 mV, respectively. X-Ray
Diffraction (XRD) analysis indicated that the tap water samples consisted of iron
oxide polymorphs, namely goethite (o~FeOOH), hematite (o-Fe,Os3), magnetite
(Fe;04), and maghemite (y-Fe,Os). During the removal of fine iron oxide particles
using EPD technique, direct current (DC) voltage was varied from 5 to 25 V at a
constant electrode distance of 30 mm. Higher deposition of fine iron oxide particles
was achieved using the carbon fibre electrode with a percentage removal of (96% +
1.42) than using the carbon plate electrode (58% + 2.17) at 5 V due to the greater
surface area of the carbon fibre electrode. The percentage of fine iron oxide particle
deposition decreased as the applied voltage increased from 5 to 25 V. High amount of
bubbles were formed on electrodes during EPD technique due to electrolysis of water
as the applied voltage increased. The percentage removal of Fe from tap water samples
from both areas was higher than the removal of Fe from the synthesized iron oxide
suspension due to high zeta potential values in the water samples after centrifugation
(supernatant). EPD techniques also manage to remove other element (arsenic) in tap
water samples which had adsorbed onto fine iron oxide particles with percentage
removal 26% = 1.05. EDX analysis confirmed that fine iron oxide particles were
deposited on anode electrode. The results proved that EPD was effective to remove
fine iron oxide particles and other element such as arsenic in tap water.

v



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION
1.1 Background Study

1.2 Problem Statement

1.3 Hypotheses

1.4 Significance of Study

1.5 Research Objectives

1.6 Scope and Limitation of Study

1.7 Outline of Thesis

CHAPTER TWO: LITERATURE REVIEW
2.1 Introduction
2.2 Fine Iron Oxide Particles
2.2.1 Application of Fine Iron Oxide Particles
2.2.2 Method of Synthesis Iron Oxide Particles
2.3 Fine Iron Oxide Particles in Water Environment
2.3.1 Characteristic of Water at Different Sources Area
2.3.2 Corrosion Inside Iron Pipelines
2.3.3 Adsorption of Other Contaminants onto Fine Iron Oxide
Particles in Tap Water

vi

Page
it
il

iv

vi

X

X1
Xiii

X1V



	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER ONE: INTRODUCTION
	1.1 BACKGROUND OF STUDY
	1.2 PROBLEM STATEMENT
	1.3 HYPOTHESES
	1.4 SIGNIFICANT OF STUDY
	1.5 RESEARCH OBJECTIVES
	1.6 SCOPE AND LIMITATION OF WORK
	1.7 OUTLINE OF THE THESIS

	CHAPTER TWO: LITERATURE REVIEW
	2.1 INTRODUCTION
	2.2 FINE IRON OXIDE PARTICLES
	2.2.1 Application of Fine Iron Oxide Particles
	2.2.2 Method of Synthesis Iron Oxide Particles

	2.3 FINE IRON OXIDE PARTICLES IN WATER ENVIRONMENT
	2.3.1 Characteristic of Tap Water at Different Sources Area
	2.3.2 Corrosion in Iron Pipelines
	2.3.3 Adsorption of Contaminants onto Fine Iron Oxide Particles in Water
	2.3.4 Method of Removing Fine Iron Oxide Particles and Others Contaminant inWater

	2.4 ELECTROPHORETIC DEPOSITION (EPD) TECHNIQUE
	2.4.1 Mechanism of EPD Technique
	2.4.2 Factor Influence EPD
	2.4.3 Application of EPD and its Potential to Removing Fine Iron Oxide Particles in Tap Water


	CHAPTER THREE: MATERIALS AND METHODS
	3.1 INTRODUCTION
	3.2 MATERIALS AND PREPARATION OF SAMPLES
	3.2.1 Tap Water Samples
	3.2.2 Synthesis of Iron Oxide Particles and Suspension Preparation

	3.3 SAMPLES CHARACTERIZATION
	3.3.1 Elemental Analysis (Atomic Absorption Spectrometer (AAS) & InductivelyCoupled Plasma Optic Emission Spectrometer (ICP-OES)
	3.3.2 Particle Analyzer (Zeta Potential and Particle Size)
	3.3.3 X-ray Powder Diffraction (XRD)
	3.3.4 Field Electron Scanning Electron Microscope (FE-SEM) and Energy Dispersive X-Ray Spectroscopy (EDX)
	3.3.5 Fourier Transform Infrared (FTIR) Spectroscopy

	3.4 ELECTROPHORETIC DEPOSITION (EPD) PROCEDURE
	3.4.1 Electrodes Pre-Treatment
	3.4.2 EPD Set-up

	3.5 CHARACTERIZATION OF DEPOSITED PARTICLES

	CHAPTER FOUR: RESULT AND DISCUSSION
	4.1 INTRODUCTION
	4.2 SAMPLES CHARACTERIZATION
	4.3 EPD PROCESS
	4.3.1 Deposition of Fine Iron Oxide Particles and Percentage Removal
	4.3.2 Potential of Removing Arsenic in Tap Water Samples using EPD Technique
	4.3.3 Deposition and Deposits Morphology
	4.3.4 Comparison Performance of EPD Technique with Other Method of Removing Fine Iron Oxide Particles


	CHAPTER FIVE: CONCLUSION AND RECOMMENDATION
	5.1 INTRODUCTION
	5.2 CONCLUSION
	5.3 RECOMMENDATION

	REFERENCES
	APPENDICES



