CONDUCTIVITY, THERMAL BEHAVIOUR AND FTIR STUDIES
ON DIFFERENT MODIFIED NATURAL RUBBERS

NUR ATIQAH HAMIDUN

BACHELOR OF SCIENCE (Hons.)
CHEMISTRY
FACULTY OF APPLIED SCIENCES
UNIVERSITI TEKNOLOGI MARA

APRIL 2009



This Final Year Project Report entitled “Conductivity, Thermal Behaviour
and FTIR Studies on Different Modified Natural Rubbers” was submitted
by Nur Atiqah binti Hamidun, in partial fulfillment of the requirements for the
Degree of Bachelor of Sciences (Hons.) Chemistry in the Faculty of Applied
Sciences, and was approved by

Assoc. I\rof. Sim Lai Har
Supervisor
Faculty of Applied Sciences
Universiti Teknologi MARA
40450 Shah Alam
Selangor

ﬂ@b
“" Dr. Chan Chin Han
Co-Supervisor
Faculty of Applied Sciences
Universiti Teknologi MARA
| 40450 Shah Alam
‘Selangor

Dr. FgpirfAbdul Latif of. Dr. Faizah Md Salleh
-) Chemistry

Project Coordinator
B. Sc. (Hons.) Chemistry

Faculty of Applied Sciences Fa ulty of Apphed Sciences
Universiti Teknologi MARA - Universiti Teknologi MARA
40450 Shah Alam _ 40450 Shah Alam
Selangor ‘ _ © Selangor

0 6 MAY 2009

Date:

ii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION
1.1 Polymer

1.2 Elastomers

1.3 Natural Rubber

1.4 Synthetic Rubber

1.5 Modified Natural Rubber
1.6  Objectives

CHAPTER 2 LITERATURE REVIEW

2.1 Polymer Electrolyte

2.2 Classification of Polymer Electrolyte

2.3 Amorphous Polymer Electrolyte

2.4 Modified Natural Rubber-based Polymer Electrolyte
2.5  Poly(ethylene oxide)-based Polymer Electrolyte

CHAPTER 3 METHODOLOGY

3.1 Materials

3.2 Purification of Modified Natural Rubber
3.3 Preparation of Polymer Electrolyte Films
3.4 Impedance Spectroscopy

3.5  Differential Scanning Calorimetry (DSC)

CHAPTER 4 RESULTS AND DISCUSSION
4.1 Thermal Stability, T,

4.2 Glass Transition Temperature, 7,

4.3 Conductivity from Impedance Spectrometer
4.4 FTIR Analysis

CHAPTER 5 CONCLUSIONS AND RECOMENDATION

v

Page

11
v
Vi
vii
viii

X1

O DN B W ==

10
11
12
13
17

18
18
18
19
21

22
24

27
34

40



CITED REFERENCES
APPENDICES
CURRICULAR VITAE

41
43
45



ABSTRACT

CONDUCTIVITY, THERMAL BEHAVIOUR AND FTIR STUDIES ON
DIFFERENT MODIFIED NATURAL RUBBERS

Epoxidized natural rubbers (ENR-25 and ENR-50), methylated grafted natural
rubbers (MG-30 and MG-49) and deproteinized natural rubber (DPNR) doped
with 0 - 30 wt % of LiClO4 were prepared by solution casting technique.
Thermal stability (7, ) and glass transition temperature (7,) of all the rubber

samples were investigated by Thermogravimetric Analysis (TGA) and
Differential Scanning Calorimetry (DSC), respectively. Quantities 7, show that
ENR-25 and ENR-50 are thermally more stable than that of DPNR, MG-30 and
MG-49. The T, values of all the rubber samples show no significant variation
with ascending salt content after 5 wt % of LiClO4 added. Ionic conductivity (o)
studied by impedance spectroscopy show that MG-49 and ENR-25 exhibit
higher o values of 8.8x10® and 9.5x10® S ecm™ than MG-30 and ENR-50,
respectively. ATR-FTIR was applied to examine the ion-dipole interactions
between the LiClOy salt and the rubber samples. It is observed that the Li" ions
preferentially coordinated to the epoxy oxygen of the ENR. For MG-30 and
MG-49, the Li" ions are mainly coordinated to the C-O and the C=0 of the ester
groups.





