CONTENTS

List of Figures
List of Tables

Chapter-1 Introduction

1.1
1.2

1.3

1.4

1.5
1.6

1.7

Introduction

Radiation

1.2.1 lonising Radiation
1.2.1.1 Light lons
1.2.1.2 Heavy lons
1.2.1.3 Swift lons
1.2.1.4 Gamma Radiation

1.2.2  Non-lonising Radiation

Polymer

1.3.1 Classification of Polymers

1.3.1.1 Classification Based on Source

1.3.1.2 Classification Based on Processing

1.3.1.3 Classification Based on Structure

1.3.1.4 Classification Based on The
Polymerization Process
Doped Polymer

1.4.1 Classification Depending on the Size and Shape of

Dispersed Phase

1.4.2  Classification Depending on the Matrix

Application of Polymer Nanocomposites

Nanocomposite Polymer Electrolytes

1.6.1  Application of Nanocomposite Polymer
Electrolytes

lon Beam Irradiation

1.7.1  Interaction of lon Beam with Matter
1.7.1.1 Energy Loss

1.7.2  Nuclear and Electronic Stopping Power

i-vi
vii

01-37

02
03
03
03
03
03
04
04
04
05
05
05
07

09
09

10
10
11
11

12

12
12
12
13



1.7.2.1 Electronic Stopping Power
1.7.2.2 Nuclear Stopping Power
1.7.2.3 lon Range
1.8  Gamma Irradiation
1.8.1 Photoelectric Effect
1.8.2 Compton Effect
1.8.3  Pair Production
1.9  Effect of lonising Radiation on Polymers
1.10 Literature Survey
1.10.1 Review on Aluminum Oxide
1.10.2 Review on Europium (111) Oxide
1.10.3 Review on Silicon Dioxide
1.10.4 Review on Polystyrene
1.10.5 Review on Polyvinyl Alcohol
1.10.6 Radiation Effect on Polymer
1.11  Objective and Scope of Research Work
1.12  Organization of the thesis

References

Chapter-2 Materials and Experimental
Techniques

2.1  Materials Employed in Preparing Polymer Composites/
Nanocomposites
2.1.1  Host Polymers
2.1.2  Fillers
213  Salt
2.14  Solvents
2.2 Sample Preparation Method
2.2.1  Thickness Measurement of Samples
2.3 Irradiation Details
2.3.1  Pelletron Accelerator
2.3.2 Irradiation Procedure

13
14
14
15
15
16
17
17
18
18
19
21
21
22
24
25
26
27

38-63

39

39
40
40
40
40
41
41
43
44



2.3.3
2.34
2.3.5

Results obtained from SRIM
Gamma Radiation Chamber

Irradiation Time Calculation

2.4 Experimental Techniques

24.1
2.4.2
2.4.3
244
2.4.5
2.4.6

2.4.7
2.4.8

References

Chapter-3

X-ray Diffraction (XRD)

Fourier Transform Infrared (FT-IR) Spectroscopy
Ultraviolet-Visible (UV-VIS) Spectroscopy
Photoluminescence

Thermoluminescence

Impedance Spectroscopy

2.4.6.1 Frequency Dependent A.C. Conductivity
2.4.6.2 Jonscher’s Power Law

2.4.6.3 Dielectric Response

Differential Scanning Calorimetry (DSC)

Atomic Force Microscopy

Effect of Gamma rays and 90 MeV

Carbon lon Beam Irradiation on
Optical, Luminescence, and Electrical

Properties of Polystyrene/Al;O3

Polymer Nanocomposites

3.1 Introduction

3.2 Results and Discussion

321
3.2.2
3.2.3
3.2.4
3.25
3.2.6
3.2.7

XRD analysis

Energy Dispersive X-ray Analysis
Fourier Transform Infrared Spectroscopy
UV-Visible Analysis

Photoluminescence
Thermoluminescence

AC Electrical Properties

3.2.7.1 Dielectric Constant

3.2.7.2 Dielectric Loss

45
45
46
47
47
48
49
51
52
54
55
56
56
57
59
61

64-90

65
66
66
67
69
71
73
75
79
79
80



3.2.7.3 AC Electrical Conductivity
3.28 Differential Scanning Calorimetry Analysis

3.29 Surface Morphology

3.3 Conclusion

References

Chapter-4

Effect of Gamma rays and 90 MeV
Carbon lon Beam Irradiation on
Optical, Luminescence and Electrical
Properties of  Polystyrene/Eu20O3
Polymer Nanocomposites

4.1 Introduction

4.2  Results and Discussion
421  XRD Analysis
4.2.2  Fourier Transform Infrared Spectroscopy
4.2.3  UV-Visible Analysis

424 Photoluminescence

4.2.,5  Thermoluminescence
4.2.6  AC Electrical Properties
4.2.6.1 Dielectric Constant
4.2.6.2 Dielectric Loss
4.2.6.3 AC Electrical Conductivity
4.2.7  Differential Scanning Calorimetry Analysis

4.3.8  Surface Morphology

4.3 Conclusion

References

Chapter-5

Effect of Gamma rays and 90 MeV C®*
lon Beam Irradiation on Optical and
Electrical Properties of
PVA/H3PO./SIO: Nanocomposite
Polymer Electrolytes

81
82
83
84
86

91-115

92
93
03
04
96
98

101

105

105

106

106

107

108

109

111

116-139



5.1 Introduction

5.2 Results and Discussion

5.2.1
5.2.2
5.2.3
5.24

5.2.5
5.3.6

XRD Analysis

Fourier Transform Infrared Spectroscopy
UV-Visible Analysis

AC Electrical Properties

5.2.4.1 Dielectric Analysis

5.2.4.2 Complex Impedance Analysis
5.2.4.3 AC Electrical Conductivity
Differential Scanning Calorimetry Analysis

Surface Morphology

5.3 Conclusion

References

Chapter-6

Summary and Conclusion

117
118
118
120
122
125
125
128
129
132
133
134
135

140-152



