
 

 

Materials Science: 
Advances in Synthesis, Characterization 

and Applications – Vol. 1  



 

ii 

Materials Science: Advances in Synthesis, Characterization and Applications (Vol. 1)  

© 2025. Advent Publishing  

Edited by: Digambar M. Sapkal, Harshal M. Bachhav, Gaurav Mahadev Lohar, Sanjay P. Khairnar . 

ISBN: 978 -93-95369-55-8 (paperback), 978-93-95369-46-6 (electronic) 

AP0 10507871024310 

The chapters in this book are published under the Creative Commons Attribution 4.0 International License . 

This allows redistribution and re -use of a licensed work on the condition that the author is appropriately 

credited and the original work is properly cited. 

007, Aspen, Building No 01  

Mohan Highlands, Badlapur East  

Mumbai 421503 (MS) INDIA  

Phone: +91-9209280738 

E-mail: info@adventpublishing.in 

https://adventpublishing.in 

The book is available online at URL: https://adventpublishing.in/materials-science-advances-synthesis-

characterization-applications-vol1/ 

Please scan the following QR code to order the printed copy of this book  

 

 

https://creativecommons.org/licenses/by/4.0/legalcode
https://adventpublishing.in/materials-science-advances-synthesis-characterization-applications-vol1/
https://adventpublishing.in/materials-science-advances-synthesis-characterization-applications-vol1/


 

iii 

Materials Science: 
Advances in Synthesis, Characterization 

and Applications – Vol. 1  

Edited by  

Digambar M. Sapkal  

Department of Physics, S.I.C.E.S. Degree College of Arts, Science and Commerce College, Ambarnath (W), 

Thane 421505 Maharashtra, India 

Harshal M. Bachhav  

Department of Chemistry, S.I.C.E.S. Degree College of Arts, Science and Commerce College, Ambarnath (W), 

Thane 421 505 Maharashtra, India 

Gaurav Mahadev Lohar  

Department of Physics, Lal Bahadur Shastri College of Arts Science, and Commerce, Satara, 415002 

Maharashtra, India 

Sanjay P. Khairnar  

Department of Chemistry, S.N.J.B. K.K.H. A. Arts and S.M.G.L. Commerce and S.P. H. J., Science College 

Chandwad, Dist. Nashik, 423 101 Maharashtra, India 

 





 

v 

TABLE OF CONTENT  

Chapter 1 

Growth and Characterization of mixed Amino -Nitrate Crystal with NLO 

Application  

Shailesh S. Dongare 

1 - 14 

Chapter 2 

Biomaterials and Biomedical Applications: Development and Characterization for 

Medical Devices, Implants, and Tissue Engineering  

Mahendra H. Janrao, Dilip D. Thorat, Pratap M. Zalake, Namdeo T. Dhokale  

15 - 25 

Chapter 3 

Rare Earth Nanomaterials: Synthesis, Properties, and Emerging Applications  

Sayantani Chall, Soumen Sarkar 

27 - 42 

Chapter 4 

Advancements in Textile Industry through Nanomaterials: Applications, 

Challenges, and Future Prospects  

Jyoti Mayekar, Soham Sawant 

43 - 56 

Chapter 5 

Synthesis, Biological Studies of Garlic Nanoparticles: A Review  

Shrikrishna Digambar Tupare  

57 - 65 

Chapter 6 

Advances in Dye -Sensitized Solar Cells: Materials, Mechanisms, and Emerging 

Applications  

Nitin Suryakant Choudhari, Sanjaykumar N. Dalvi  

67 - 81 

Chapter 7 

Advances in Dye -Sensitized Solar Cell –Integrated Energy Storage Systems: 

Materials, Architectures, and Applications  

Pranali A. Ghule, Sunanda H. Pisal, Ravindra U. Mene  

83 - 93 



 

vi 

Chapter 8 

Different Characterization Techniques and Physical Parameters Useful for 

Materials Analysis  

Ravindra N. Chikhale  

95 - 112 

Chapter 9 

Synthesis Pathways of Conducting Polymers and Nanocomposites for Hazardous 

Chemical Detection  

Siddhartha Samanta, Ranjan Dutta 

113 - 124 

Chapter 10 

Comprehensive Characterization of Thin Films Using Advanced Microscopic and 

Spectroscopic Techniques  

Sandip Wakchaure, Vilas Khairnar, Priya Bhagat, Deepak Tupare  

125 - 144 

Chapter 11 

Nanomaterials for Electrochemical Energy Conversion and Storage: Synthesis, 

Characterization, and Applications  

Tanushree Manohar Sukul 

145 - 158 

Chapter 12 

Polymer Based Nano Composite Hydrogels  

Yogesh B. Tribhuvane, Ranjit Arjun Tribhuvane  

159 - 172 

Chapter 13 

Electrochemical Energy Storage: Unlocking the Power of Advanced Materials  

Tanushree Manohar Sukul 

173 - 194 

Chapter 14 

Advanced characterization techniques for magnetite Nanoparticles Loaded with 

Biodegradable Waste: A Comprehensive Guide for Effluent Water Treatment 

Applications  

Harshal Madhukar Bachhav, Megha P. Javheri 

195 - 209 

  



 

vii 

Chapter 15 

Influence of Mn Doping on the Crystallinity and Morphology of Cerium Oxide 

Nanoparticles Synthesized by Co -precipitation 

Nandkishor S. Sangle, Sangita S. Meshram 

211 - 221 

Chapter 16 

PEDOT: PSS/Carbon Nanotube based polymer Nanocomposites for Advanced 

Electronic Applications  

Alina Solkar, Jignesh Mehta and Arvind Singh  

223 - 233 

Chapter 17 

Fabrication and Processing Techniques of Silica Aerogels  

Sapna B. Jadhav, Pradip B. Sarawade 

235 - 245 

Chapter 18 

Nanostructured Metal Oxides for Supercapacitors: Computational Insights and 

Future Prospects 

Sandesh V. Gaikwad, Chetankumar D. Chavare, Harshada R. Mali, Pushpinder G. 

Bhatia, Gaurav M. Lohar, Digambar M. Sapkal  

247 - 273 

Chapter 19 

Synthesis Techniques and Thermal Properties of Chalcogenide Glassy Alloys  

Sunil Kumar  

275 - 287 

Chapter 20 

Synthesis and Thermal Properties of Indium Additive Based Some Multi -

Component Chalcogenide Glasses  

Sunil Kumar  

289 - 298 

  

 





 

ix 

Preface  

Materials science stands at the forefront of technological advancement, driving innovation 

through the design, synthesis, and application of new and improved materials. The book 

“Materials Science: Advances in Synthesis, Characterization and Applications (Vol. 1) ” presents a 

collection of scholarly contributions aimed at exploring these recent developments across diverse 

areas of materials research. This volume encapsulates the synergy of emerging concepts, advanced 

characterization tools, and interdisciplinary collaboration. 

The book comprises chapters that address a wide range of contemporary topics, including 

nonlinear optical crystals, biomaterials, rare earth nanomaterials, conducting polymers, thin films, 

and electrochemical energy systems. Each chapter represents a focused study reflecting the 

authors’ expertise and scientific rigor. All chapters have undergone a thorough peer -review 

process to ensure scientific quality and credibility. Moreover, each contribution is assigned a 

Digital Object Identifier (DOI) to facilitate citation, indexing, and long -term accessibility. 

As an open -access, peer -reviewed publication by Advent Publishing, this volume 

exemplifies the publisher’s commitment to promoting high -quality academic work with a global 

reach. The editors have carefully curated each contribution to provide readers with a balanced 

perspective of theoretical foundations, experimental techniques, and application -oriented 

discussions relevant to current research in materials science. 

We are deeply thankful to all contributing authors, peer reviewers, and the publication 

team at Advent Publishing for their unwavering support and dedication. Their collaboration 

made it possible to bring this volume to fruition. We believe that this book will serve as a valuable 

resource for researchers, academics, and professionals seeking to advance the field of materials 

science. 

Editors  

 




