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ABSTRACT

Cotton is one of the important cellulosic natural fibres that is widely used due to its
unique characteristics, such as hygroscopic fibre properties, comfort, tensile properties,
and bio-degradation. However, cotton without any modification could not give a better
performance in properties, such as ultraviolet (UV) resistance. Therefore, this study has
incorporated zinc oxide (ZnO) onto cotton yarn. To improve the adherence of ZnO
particles onto the yarn, a 1,2,3,4-Butanetetracarboxylic acid (BTCA) was used as a
crosslinker. After the crosslinking process, the cotton yarn was coated at different ZnO
concentrations, which were 0.25% and 0.5%, respectively using the ultrasonic dip-
coating method. The ZnO coated cotton yarn was then washed with several washing
cycles to investigate the changes of the morphological structures, yarn linear density,
and UV resistance of the yarn. The scanning electron microscopy (SEM) results showed
a significant difference in the morphological structure between uncoated cotton yarn
and ZnO coated cotton yarn. The energy disperse X-ray (EDX) results showed that
0.25% ZnO coated cotton yarn performed a better washing durability compared to the
concentration of 0.5%. Even after several washing, zinc (Zn) from the 0.25% ZnO
coated yarn only reduced to 23%, while Zn from the 0.5% ZnO coated yarn reduced to
86%. The transmittance percentage of 0.25% ZnO coated cotton yarn for UVA
decreased from 14.94% to 14.21%, from unwashed to 20th washing cycles. A
decrement of the transmittance percentage was also found for UVB, where the value
decreased from 7.40% to 7.02 %, from unwashed to 20th washing cycles. The same
trend was observed on 0.5% ZnO coated cotton yarn. The results show that the ZnO
coated cotton yarn can still provide a good UV protection property even after washing.

v



ACKNOWLEDGEMENT

Firstly, I wish to thank Allah SWT for giving me the opportunity to embark on my
Master and for completing this long and challenging journey successfully. My gratitude
and thanks go to my supervisor, Dr. Nor Dalila binti Nor Affandi and my fellow
Textile’s lecturers.

My appreciation goes to the staffs and upper management of the Faculty of Applied
Sciences who provided the facilities and assistance during laboratory works. Special
thanks to my colleagues for helping me with this project.

Finally, this thesis is dedicated to my loving and supportive father and mother for the
vision and determination to educate me. This piece of victory is dedicated to both of
you. Abundance of thanks and loves also dedicated to my little piece of heaven, my big
family and my best friends. Alhamdulillah.



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION
ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS
LIST OF NOMENCLATURE

CHAPTER One: INTRODUCTION
1.1  Background of The Study

1.2 Problem Statement

1.3 Objectives

1.4 Significance of Study

1.5 Scope and Limitations

CHAPTER Two: LITERATURE REVIEW

2.1 Introduction

2.2 Photoprotection: Reducing UV Radiation Exposure
2.2.1 General Ingredients in a Sunscreen Product
2.2.2 UV Protective Clothing

2.3 Cotton Fibre
2.3.1 Crosslinking for Cellulosic Fibres
2.3.2 UV Protective Properties of Cotton

2.4  Introduction to ZnO

vi

Page

ii
iii

iv

vi

ix

Xiv
XV
xvi

xviii

wn o~ W

< 9 o &

13
15
20
21



