Gel Polymer Electrolytes base on Cellulose Acetate for Lithium Batteries

Mohd Afiza Bin Che Mustapha

Final Year Project Report Submitted in
Partial Fulfillment on the Requirements for the
Degree of Bachelor of Science (Hons.) Physics
in the Faculty of Applied Sciences
Universiti Teknologi MARA

NOVEMBER 2008



ACKNOWLEDGEMENT

First of all, thanks to Allah SWT. At last, I could finish this proposal on time. It
takes a lot of sincerity. Upon completion of this project, I would like to express
my gratitude to many parties. My heartfelt thank goes to my supervisor: Dr Ab
Malik Marwan Ali and my co-supervisor Dr. Muhd Zu Azhan Yahya for
sheding light on difficult points and problems, for their patient guidance,

encouragement and excellent advices throughout this proposal.

The same gratitude goes to master seniors and other parties that given a lot of
contribution through this research. I take this opportunity to express my
profound gratitude to those influential people around me who always motivate

me to achieve more and more.

Finally, I want to express my recognition to University Teknologi MARA for
giving me the opportunity to further my study at this level.

Mohd Afiza Bin Che Mustapha

Degree of Bachelor of Science (Hons.) Physics
Faculty of Applied Sciences

Universiti Teknologi MARA

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION

1.1
1.2
13
1.4
1.5

Background
Problem Statement
Objective

Scope of Work
Aims of Work

CHAPTER 2: LITERATURE REVIEW

2.1
2.2
2.3
24
2.5

2.6.1

Introduction

Lithium Tetrafluoroborate (LiBF,) as salt
Dimethylformamide (DMF) as solvent
Silicon dioxide (SiO;) as filler
Modification of Polymer Host

Copolymerization

2.6.2 Plasticization

iv

Page
iii
v
vii

viii

xi

xii

0 00 00 N Oy th W a



ABSTRACT

GEL POLYMER ELECTROLYTES BASE ON CELLULOSE ACETATE
FOR LITHIUM BATTERIES

The electrolyte conductivity and electrochemical stability are key parameters in
selecting suitable electrolyte in order to fabricate lithium battery. Cellulose
acetate (CA) was used as the polymer, SiO, as the filler and LiBF4 was
dissolved in 20ml DMF as lithium salt and solvent respectively. Gel electrolytes
with various concentrations of LiBF,4 and various weight percentages of CA and
SiO, have been prepared. The conductivity was studied using complex
impedance spectroscopy to investigate ionic conductivities in DMF-LiBF,,
DMF-LiBF4-CA and DMF-LiBF4-CA-SiO, electrolyte systems. The highest
conductivity was found at 9.0M LiBF, in the DMF-LiBF; systems with
conductivity of (8.01X10° + 0.00) Scm™. In the DMF-LiBF;-CA system with
composition of 2 wt. % CA exhibited the highest conductivity of (7.51X10° +
2.00X10) Scm™, and the value was enhanced to (7.88X10° + 2.20X10*) Sem™
when 0.1 wt. % of SiO, was added.

xi



CHAPTER 1

INTRODUCTION

1.1 Background

Lithium batteries are disposable (primary) batteries that have lithium metal or
lithium compounds as an anode. Depending on the design and chemical
compounds used, lithium cells can produce voltages from 1.5 V to about 3.0

V, twice the voltage of an ordinary zinc-carbon battery or alkaline cell.

Lithium batteries have dominated the field of advanced power source and
replace many other batteries in the market, particularly in the area of
communication, computer, electronics, and in more power demanding devices
such as power tools and transportation. With dramatic increase on the size of
the battery pack, there are growing in the significant progress of lithium
batteries is mainly due to the numerous innovations in materials, design, and

safety aspect of the batteries[1].

The term "lithium battery” refers to a family of different chemistries,
comprising many types of cathodes and electrolytes. Recently, there are
enormous active research have been done on the electrolytes for advance
lithium batteries. The basic requirements of a suitable electrolyte for
electrochemical devices are high ionic conductivity, low melting and high

boiling points, chemical and electrochemical stability, and safety [2].



