








C o n t e n t s . . . 

1. GENERAL INTRODUCTION 

1.1. INTRODUCTION 

1.2. ZEOLITES 

1.3. CLASSIFICATION 

1.4. NOMENCLATURE 

1.5. ZEOLITE SYNTHESIS 

1.6. 

1.7. 

ISOMORPHOUS SUBSTITUTION 

CHARACTERIZATION 

1.7.1. X-ray diffraction 

1.7.2. Infrared spectroscopy 
1.7.3. Nuclear magnetic resonance spectroscopy 
1.7.4. Electron spin resonance spectroscopy 
1.7.5. Sorption and diffusion studies 

1.8. NATURE OF ACTIVE SITES 

SHAPE SELECTIVITY 1.9. 
1.10. APPLICATIONS OF ZEOLITES 

1.10.1. Zeolites in petrochemical processes 
1.10.2 Zeolites in organic syntheses 

2.5. REFERENCES 
2.4. CONCLUSIONS 

2.3.3. Characterization 
2.3.2. Crystallization kinetics 

2.3.1. Effect of vanadium source 

2.3. RESULTS AND DISCUSSION 
2.2.2. 
2.2.1. Hydrothermal synthesis 

Characterization 

2.2. EXPERIMENTAL 

INTRODUCTION 2.1. 

2. SYNTHESIS 

1.14. REFERENCES 

1.13. SCOPE OF THE THESIS 
1.13. VANADIUM CONTAINING MOLECULAR SIEVES 

1.12. VANADIUM OXIDE CATALYSTS 
1.11. MFI AND MEL TYPE ZEOLITES 

57 

54 

45 
34 

34 
34 

32 
29 

29 

29 

23 

22 

20 

19 

15 
12 
11 

11 

11 

9 

9 
8 
7 

6 
6 

6 

5 

4 

2 

2 
1 

1 



3. PHYSICO-CHEMICAL CHARACTERIZATION 

3.1. INTRODUCTION 

3.2. EXPERIMENTAL 

3.2.1. X-ray diffraction 
3.2.2. Infrared spectroscopy 
3.2.3. Electron spin resonance spectroscopy 
3.2.4. 51V MASNMR spectroscopy 

3.2.5. Thermal analysis 
3.2.6. UV-VIS spectroscopy 
3.2.7. Ion exchange studies 

Adsorption studies 3.2.8. 
3.2.9. Surface area measurements 
3.2.10 Steaming experiments 

3.3. RESULTS AND DISCUSSION 

3.3.1. X-ray diffraction 

3.3.2. Infrared spectroscopy 
3.3.3. Electron spin resonance spectroscopy 

51V MASNMR spectroscopy 3.3.4. 
3.3.5. UV-VIS spectroscopy 
3.3.6. Thermal analysis 
3.3.7. Ion exchange studies 
3.3.8. Adsorption studies 
3.3.9. Surface area measurements 

3.4. CONCLUSIONS 

3.5. REFERENCES 

4. CATALYTIC OXIDATION REACTIONS 

4.1. 

4.2. 
4.3. 

INTRODUCTION 

EXPERIMENTAL 

RESULTS AND DISCUSSION 

4.3.1. Oxyfunctionalization of alkanes 
4.3.2. Oxyfunctionalization of cyclohexane 
4.3.3. Hydroxylation of benzene 

Hydroxylation of phenol 4.3.4. 
4.3.5. Oxidation of alkyl aromatics 
4.3.6. Oxidation of aniline 
4.3.7. Oxidation of sulfides 

CONCLUSIONS 
REFERENCES 

4.4. 
4.5. 

5. SUMMARY AND CONCLUSIONS 

59 

59 
59 

60 

60 
62 
62 

62 
62 
63 

63 
63 

63 

63 
65 
74 
76 
79 

81 
81 

81 
84 

84 
88 

91 

91 

92 

92 
104 
104 
109 
115 
120 
122 

127 
129 

133 
































































































































































































































































































