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1.1.2  

The structure of the thesis is as follows. 

Chapter 2 provides a concise introduction to porous ceramic materials, discussing various 

fabrication methods and recent advancements in direct foaming techniques. It explores the use 

of industrial solid waste in porous ceramics and addresses environmental concerns related to 

coal overburden waste. The chapter concludes with remarks on porous ceramic fabrication, 

incorporating industrial solid waste, and identifies research gaps in the field. 

Chapter 3 presents a novel approach for fabricating porous ceramics by employing alumina 

dissolution in aqueous acidified media. 

Chapter 4 introduces a novel method for fabricating ceramic foam through the dehydration of 

sucrose with sulphuric acid. This process not only creates ceramic foam but also incorporates 

functionalities in the form of a gradient in microstructure, making it a distinctive feature of this 

innovative technique. 

Chapter 5 elucidates the efficient utilization of the "Alumina dissolution process" to convert 

"Coal overburden waste" into highly porous aluminosilicate-based composites. The chapter 

also investigates the suitability of these porous composites for insulation applications through 

thermo-mechanical characterization. 

Chapter 6 Chapter 6 outlines the effective utilization of the "Sucrose Dehydration process" to 

transform "Coal overburden waste" into aluminosilicate-based composite foams. The chapter 

focuses on characterizing the gradient microstructure of these foams and proposes suitable 

applications for them. 

Chapter 7 explores the potential of the "Sucrose Dehydration process" by expanding its 

applicability to fabricate Silicon carbide (SiC) foams. Additionally, the chapter demonstrates 

the successful utilization of coal overburden in the cost-effective fabrication of SiC foam using 

the reaction bonding technique. This technique involves bonding SiC particles with in-situ 

developed mullite phases at lower sintering temperatures. 

Chapter 8 explores the extended use of coal overburden waste in producing porous composites 

with a broader range of porosities beyond those achieved through the "Alumina dissolution 

process" and "Sucrose Dehydration process." This is achieved by employing a fugitive method 

using Rice Husk to create porous composites. 



 

 
 

Chapter 9 offers a comprehensive and comparative analysis of the three methods utilized for 

fabricating porous structures, taking into account factors such as porosity, pore size, density, 

mechanical properties, and thermal properties. The chapter also presents a graph chart that 

highlights the suitable applications for these porous composites based on their properties. 

Chapter 10 concludes the thesis by providing a comprehensive summary of the entire work 

undertaken. It offers conclusive remarks on the findings, achievements, and contributions made 

throughout the research. Additionally, this chapter presents future directions for research that 

can be pursued to further enhance the field of porous ceramic fabrication and utilization of 

industrial solid waste.  


