
ix 

 

Table of Contents 

Content Pages 

Declaration by the Candidate & Certificate by the Supervisor………………. ii-iii 

Copyright Transfer Certificate…………………………………………………… iv 

Acknowledgement………………………………………………………………… v 

Contents…………………………………………………………………………… ix 

List of Figures…………………………………………………………………….. xiii 

List of Tables …………………………………………………………………….. xxiii 

Preface…………………………………………………………………………… xxv 

1 Introduction ...................................................................................................................... 33 

1.1 Perovskites: Structural Diversity ............................................................................... 35 

1.2 Properties of Perovskites ........................................................................................... 38 

1.3 Applications of Perovskites ....................................................................................... 43 

1.4 Ruddlesden D Popper (RP) Oxide Phase .................................................................. 44 

1.5 Structure of Ruddlesden Popper Phase ..................................................................... 46 

1.6 Application of Ruddlesden Popper Phase ................................................................. 48 

1.7 A2BO4 Structure Based Layered Perovskite .............................................................. 52 

1.7.1 Oxygen excess A2BO4+δ phases ......................................................................... 54 

1.7.2 Oxygen deficient A2BO4-δ phases ...................................................................... 57 

1.8 Properties of A2BO4 oxides ....................................................................................... 60 

1.8.1 Electrical Properties ........................................................................................... 60 

1.8.2 Magnetic Properties ........................................................................................... 63 

1.8.3 Optical Properties............................................................................................... 64 

1.9 Objectives of the work .............................................................................................. 65 

2 Materials Preparation & Experimental Techniques .......................................................... 69 

2.1 Materials Synthesis ................................................................................................... 71 

2.1.1 Mechanical Alloying Method ............................................................................ 72 

2.1.2 Raw Materials .................................................................................................... 75 

2.1.3 Preparation of Materials using Ball Milling ...................................................... 75 

2.1.4 Calcination of Materials ..................................................................................... 76 

2.1.5 Granulation and Pelletization ............................................................................. 77 



x 

 

2.1.6 Sintering ............................................................................................................. 77 

2.2 Materials Characterization ........................................................................................ 77 

2.2.1 Thermal analysis (TGA-DSC) ........................................................................... 77 

2.2.2 Measurement of Density .................................................................................... 79 

2.2.3 X-Ray Diffraction (XRD) analysis .................................................................... 80 

2.2.4 Raman Spectroscopy .......................................................................................... 91 

2.2.5 Fourier Transform Infrared Spectroscopy (FTIR) ............................................. 93 

2.2.6 Microstructure and Elemental Analysis ............................................................. 94 

2.2.7 Optical Characterization Technique ................................................................ 102 

2.2.8 Magnetic Properties Measurement System (MPMS) ...................................... 106 

2.2.9 Alternating current (AC) Electrical data analysis ............................................ 107 

3 Synthesis and Characterization of Sr2SnO4 Layered Perovskite .................................... 117 

3.1 Introduction ............................................................................................................. 119 

3.2 Results and Discussions: ......................................................................................... 120 

3.2.1 Study of reaction mechanism using TGA/DSC and XRD ............................... 120 

3.2.2 Phase Formation and Structural Characterization using XRD ........................ 124 

3.2.3 Raman Spectrum analysis ................................................................................ 126 

3.2.4 Fourier Transform Infrared Spectroscopy analysis .......................................... 128 

3.2.5 Microstructural study using FESEM ............................................................... 129 

3.2.6 X-ray Photoelectron Spectroscopy (XPS) analysis.......................................... 130 

3.2.7 UV-Visible Spectroscopy analysis .................................................................. 132 

3.2.8 Electrical Characterization ............................................................................... 133 

3.3 Conclusions ............................................................................................................. 141 

4 Synthesis and Characterization of the system Sr2-xBaxSnO4 .......................................... 143 

4.1 Introduction ............................................................................................................. 145 

4.2 Results and Discussion ............................................................................................ 146 

4.2.1 Phase Formation and Structural Characterization using XRD ........................ 146 

4.2.2 Fourier Transform Infrared Spectroscopy analysis .......................................... 151 

4.2.3 Transmission Electron Microscopy (TEM) analysis ....................................... 152 

4.2.4 Microstructural study using FESEM ............................................................... 154 

4.2.5 X-ray Photoelectron Spectroscopy (XPS) analysis.......................................... 155 

4.2.6 Electrical Characterizations ............................................................................. 157 

4.3 Conclusions ............................................................................................................. 170 



xi 

 

5 Synthesis and characterization of the systems Sr2-xLaxSnO4 .......................................... 171 

5.1 Introduction ............................................................................................................. 173 

5.2 Results and Discussions .......................................................................................... 173 

5.2.1 Phase Formation and Structural Characterization using XRD ........................ 174 

5.2.2 Transmission Electron Microscope (TEM) Analysis ...................................... 180 

5.2.3 Raman Spectrum Analysis ............................................................................... 180 

5.2.4 Fourier Transform Infrared Spectroscopy (FTIR) analysis ............................. 182 

5.2.5 Microstructural study using FESEM ............................................................... 183 

5.2.6 X-ray Photoelectron Spectroscopy (XPS) analysis.......................................... 185 

5.2.7 UV-Visible Spectroscopy ................................................................................ 187 

5.2.8 Electrical Characterization ............................................................................... 191 

5.3 Conclusions ............................................................................................................. 200 

6 Structural, Optical and Magnetic properties of Nd-doped Sr2SnO4 ............................... 203 

6.1 Introduction ............................................................................................................. 205 

6.2 Results and Discussions .......................................................................................... 206 

6.2.1 Phase Formation and Structural Characterization using XRD ........................ 206 

6.2.2 Transmission Electron Microscope (TEM) Analysis ...................................... 210 

6.2.3 Raman Spectrum Analysis ............................................................................... 212 

6.2.4 Fourier Transform Infrared Spectroscopy (FTIR) analysis ............................. 213 

6.2.5 X-ray Photoelectron Spectroscopy (XPS) analysis.......................................... 214 

6.2.6 UV-Visible Spectroscopy analysis .................................................................. 218 

6.2.7 Photoluminescence Spectroscopy analysis ...................................................... 220 

6.2.8 Magnetic Characterization ............................................................................... 222 

6.3 Conclusions ............................................................................................................. 226 

7 Synthesis and characterization of Eu
3+

 doped at Sn
4+

 site in Sr2SnO4 ........................... 227 

7.1 Introduction ............................................................................................................. 229 

7.2 Results and Discussions .......................................................................................... 230 

7.2.1 X-ray diffraction analysis ................................................................................ 230 

7.2.2 Fourier Transform Infrared Spectroscopy (FTIR) analysis ............................. 234 

7.2.3 Microstructural study using FESEM ............................................................... 235 

7.2.4 X-ray Photoelectron Spectroscopy (XPS) analysis.......................................... 237 

7.2.5 UV-Visible Spectroscopy ................................................................................ 239 

7.2.6 Photoluminescence Spectroscopy .................................................................... 241 



xii 

 

7.2.7 Life-time measurement .................................................................................... 245 

7.3 Conclusion ............................................................................................................... 247 

8 Conclusions and Future Scope ....................................................................................... 249 

8.1 Summary and Conclusions ...................................................................................... 251 

8.2 Future Scope ............................................................................................................ 253 

9 References ...................................................................................................................... 255 

List of Publications………………………………………………………...................... 279 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


