
Contents

1. Introduction 1

1.1. Introduction to Polymeric age 2

1.2. Introduction of Polymer 3

1.2.1. Classification of Polymer 3

1.2.2. Properties 6

1.3. Polymer Blends 7

1.3.1. What is Polymer Blends? 7

1.3.2. Different kind of Polymer Blends 8

1.3.3. Properties of Polymer Blends 9

1.3.4. Methods for Blending 9

1.3.5. Application of Polymer Blends ' 11

1.4. Polymer Composites 12

1.4.1. What is Polymer Composites? 12

1.4.2. Different kind of Polymer composites 12

1.4.3. Properties of Polymer Composites 13

1.4.4. Methods to make Polymer Composites 14

1.4.5. Application of Polymer Composites 14

1.5. Selection of Polymer blends 14

1.5.1. Polyvinyl chloride (PVC) and Poly methyl methacrylate (PMMA)' blend 14

1.5.2. Poly acrylamide (PAM) and Poly vinyl alcohol (PVA) blend 16

1.5.3. Poly acrylamide (PAM) and Poly ethylene oxide (PEO) blend IS

1.5.4. Poly methyl methacrylate (PMMA) and Titanium Dioxide (Ti02)- 18

1.6. Spectroscopy in Polymer Science 19



1.7. Objective of the work 20

References 22

2. Materials and Experimental Techniques 30

2.1. Introduction 31

2.2. Materials 31

2.2.1. Polyvinyl Chloride (PVC) 32

2.2.2. Poly (methyl methacrylate) (PMMA) 34

2.2.3. Polyacrylamide (PAM) 36

2.2.4. Polyvinyl Alcohol (PVA) 37

2.2.5. Polyethylene Oxide (PEO) 39

2.2.6. Titanium Dioxide (Ti02)- 40

2.3. Methods 41

2.3.1. Blend preparation - 41

2.3.2. Composites Preparation 42

2.3.3. Thickness Measurement 42

2.4. Experimental Techniques and Instruments 44

2.4.1. Fourier Transform Infrared (FTIR) Spectroscopy 44

2.4.2. UV- Vis Spectroscopy 48

2.4.3. RAMAN Spectroscopy 54

2.4.4. Mechanical Testing Facility 59

2.4.5. Differential Scanning Calorimeter (DSC) 62

2.4.6. Thermal Gravimetric Analysis (TGA) 65

2.4.7. Scanning Electron Microscopy (SEM) 68

2.5. Experiment specification details 70

2.5.1. Fourier Transform Infrared Spectroscopy 70

XIV



2.5.2. UV-Vis Spectroscopy 70

2.5.3. FT-RAMAN Spectroscopy 70

2.5.4. Mechanical Analysis 71

2.5.5. Differential Scanning Calorimeter 71

2.5.6. Thermal Gravimetric Analysis 71

2.5.7. Scanning Electron Microscopy 71

2.6. References 73

3. Characterization of PVC/PMMA Blends 77

3.1. Introduction 78

3.2. Results and Discussion 81

3.2.1. FTi'R Analysis 81

3.2.2. UV-Vis Analysis 84

- 3.2.3. RAMAN Analysis 86

3.2.4. Mechanical Analysis ’ 87

3.2.5. Thermal gravimetric Analysis 89

3.2.6. Scanning Electron Microscopy 92

3.3. Conclusions 93

3.4. References 95

4. Characterization of PAM/PVA Blends 98

4.1. Introduction 99

4.2. Results and Discussion 101

4.2.1. FTIR Analysis 101

4.2.2. UV-Vis Analysis 105

4.2.3. RAMAN Analysis 108

4.2.4. Mechanical Analysis 110

XV



4.2.5. Thermal gravimetric Analysis 112

4.2.6. Scanning Electron Microscopy 114

4.3. Conclusions 115

4.4. References 116

5. Characterization of PAM/PEO Blends 120

5.1. Introduction 121

5.2. Results and Discussion 122

5.2.1. FTIR Analysis 122

5.2.2. UV-Vis Analysis 126

5.2.3. RAMAN Analysis 130

5.2.4. Mechanical Analysis 133

5.2.5. Thermo gravimetric Analysis 134

5.2.6 Differential Scanning Calorimeter Analysis 137

5.2.6. Scanning Electron Microscopy 140

5.3. Conclusions 141

5.4. References 143

6. Characterization of PMMA/Ti02 composites 148

6.1. Introduction 140

6.2. Results and Discussion 1S1

6.2.1. FTIR Analysis 151

6.2.2. UV-Vis Analysis 155

6.2;3. Mechanical Analysis 157

6.2.4. Differential Scanning Calorimeter Analysis 150

6.2.5. Thermal gravimetric Analysis 160-

6.2.6. Scanning Electron Microscopy 162

XV!



6.3. Conclusions 163

6.4. References 164

7. Conclusion and Future Work 167

7.1. Conclusion 168

7.1.1. PVC/PMMA Blends 168

7.1.2. PAM/PVA Blends 169

7.1.3. PAM/PEO Blends 170

7.1.4. PMMA/Ti02 Composites 171

7.2. Future Work 173

8. List of Publication 176

XVII


