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ABSTRACT

In this study, solid biopolymer electrolyte (SBE) has been prepared using

carboxymethyl cellulose (CMC) and ammonium chloride (AC) by solution casting

method. The effect ofplasticizers; ethylene carbonate (BC) and propylene carbonate

(PC) was investigated. The ionic conductivity of CMC-AC-EC and CMC-AC-PC

achieved at 2.715 x 10-5 Scm-} and 3.672 x 10-5 Scm-I, respectively. The Fourier

Transform Infrared (FTIR) spectra showed the occurrence of complexation between

the SBE and AC salt. X-Ray diffraction (XRD) indicated that amorphous nature is

higher in CMC-AC-PC. Differential Scanning Calorimetry (DSC) showed higher

Tg for CMC-AC-PC. It can be concluded that PC is the promising plasticizer to

enhance the ionic conductivity and performance of SBE system.

ix



TABLE OF CONTENTS

Page

ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS iv
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF ABBREVIATIONS viii
ABSTRACT ix
ABST~ x

CHAPTER 1 INTRODUCTION
1.1 Background of study 1
1.2 Problem statement 3
1.3 Objectives 4

CHAPTER 2 LITERATURE REVIEW
2.1 Cellulose and cellulose derivatives 5
2.2 Carboxymethyl cellulose-based solid biopolymer electrolyte 7
2.3 Plasticized solid biopolymer electrolyte 11
2.4 Leucaena Leucocephala 12

CHAPTER 3 METHODOLOGY
3.1 Materials 14
3.2 Methodology

3.2.1 Extraction ofcellulose from Leucaena 14
Leucocephala

3.2.2 Synthesis ofcarboxymethyl cellulose (CMC) from 15
cellulose fiber

3.2.3 Preparation of solid biopolymer electrolyte film 16
3.3 Sample characterization

3.3.1 Degree of subsitution (OS) 17
3.3.2 Percentage yield ofcarboxymethyl cellulose 18
3.3.3 Fourier transform infrared spectroscopy (FTIR) 18
3.3.4 Elecrochemical Impedance Spectroscopy (EIS) 18
3.3.5 X-Ray Diffraction (XRD) 19
3.3.6 Differential Scanning Calorimetry (OSC) 20

iv



CHAPTER 4 RESULTS AND DISCUSSION
4.1 Synthesis ofcarboxymethyl cellulose from Leucaena

Leucocephala
4.1.1 Percentage yield of carboxymethyl cellulose 21
4.1.2 Degree of Subsitution 23
4.1.3 Fourier transform infrared (FTIR) 26

4.2 Carboxymethyl cellulose based solid biopolymer electrolyte
4.2.1 Physical properties
4.2.2 Fourier transform infrared (FTIR)
4.2.4 Elecrochemical Impedance Spectroscopy (EIS)
4.2.5 X-Ray Diffraction (XRD)
4.2.6 Differential Scanning Calorimetry (DSC)

28
29
31
32
33

CHAPTER S CONCLUSION AND RECOMMENDATION
5.1 Conclusion
5.2 Recommendations

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

v

35
36

37
43
49



Table Caption

LIST OF TABLES

Page

2.2 References sources of cellulose derivative with their 10
modification and treatment

2.3 Chemical structure ofplasticizer 12

3.1 Composition of solid biopolymer electrolyte film 16

4.1 Physical characteristics ofprepared CMC 22

4.2 Weight ofsample for each reaction obtained and the 23
sample yield

4.3 The FTIR absorption peak ofcellulose and CMC 25

4.4 Designation of SBEs 29

4.5 The FTIR absorbtion of SBE film 30

4.6 The thickness and bulk resistance for CMC-AC-EC and 33
CMC-AC-PC SBEs

4.7 Tg value of SBEs with EC and PC plasticized 35

vi


