
CONTENTS
Page number

CHAPTER 1 : INTRODUCTION 1 - 7

1.1 Beryl and its varieties 2
1.2 World Occurrence 3
1.3 Indian Occurrence 4
1.4 Beryl sample under study 5
1.5 Scope of study 6

‘ CHAPTER 2 : PREVIOUS WORK 8-18

2.1 General 8
2.2 Occurrence 9
2.3 Structure and Crystal chemistry ' 10
2 4 Surface topography and defects 15
2.5 Colour 16

CHAPTER 3 : CRYSTAL CHEMISTRY AND PROPERTIES 19-30

3.1 Structure

3.2 Crystal chemistry 21
3.3 Crystal habit 27
3.4 Physical properties 27
3.5 Specific gravity and Refractive index 28
3.6 Inclusions 29

CHAPER 4 : SURFACE MICROTOPOGRAPHICAL STUDIES 31-40

4.1 Introduction 31
4 2 Importance of surface studies on crystal faces 31
4.3 Studies on prism faces 34
4.4 Discussion 37

CHAPTER 5 : VIBRATIONAL SPECTROSCOPIC STUDIES 41 - 68

5.1 Vibrational spectroscopy (IR and Raman) 41
5.2 FT-IR spectroscopy 46

5.2.1 Experimental results and discussion 46
5.2.2 Structural vibration (1400 - 400 cm'1) 55
5.2.3 Thermal experiments 60



5.3 Raman spectroscopic studies 64
5.4 Thermoanalytical methods 66

5.4.1 Thermogravimetric Analysis (TGA) 67
5.4.2 Differential Thermal Analysis (DTA) 67

CHAPTER 6 s CAUSE OF COLOUR AND ENHANCEMENT 68 - 120

6.1 Introduction 69
6.2 Colour of beryl 71

6.2.1 Colour change induced by heat 73
6.2.2 Colour change induced by irradiation 74
6.2.3 Summary of colour changes observed in the present study 75

6.3 Electron Spin Resonance (ESR) 78
6.3.1 ESR studies on unirradiated beryls 81
6.3.2 ESR studies on irradiated beryls 85

6.4 Optical Absorption Spectroscopy (OAS) 91
6.4.1 OAS studies on beryl 95
6.4.2 Colourless beryl (Goshenite) 96
6.4.3 Irradiated (Goshenite) beryl 98
6.4.4 Heating experiments (in air) 99
6.4.5 Yellow beryl (Heliodor) 102
6.4.6 Irradiated yellow (Orissan) beryl 105
6.4.7 Blue beryl (Aquamarine) 105
6.4.8 Heating experiments (in air) 108
6.4.9 Green beryl 109

6.5 Mossbauer Spectroscopy 111
6.5.1 Colourless beryl . 115
6.5.2 Blue beryl 117
6.5.3 Green beryl 119
6.5.4 Siberian Yellow beryl 120

CHAPTER 7: CONCLUSIONS 121-125

7.1 Chemical analysis 121
7.2 Surface microtopographical studies 121
7.3 Spectroscopic studies 122

7 3.1 Vibrational spectroscopic studies 122

■
7.3.2 Colour 123

REFERENCES 126-136

ii


