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Week Topic 

(Week 1) Conventional beat and heat method, coprecipitation method, solgel 
method 

(Week 2) Chemical vapor deposition (CVD), Ion-exchange and Intercalation 
method 

(Week 3) Characterization Techniques: Powder X-ray Diffraction, UV-visible 
spectroscopy 

(Week 4) Scanning Electron Microscopy (SEM), Transmission Electron 
Microscopy (TEM), Fourier-Transform Infrared (FTIR) spectroscopy,  

(Week 5) Brunauer–Emmett–Teller (BET) surface area analyser, Dynamic Light 
Scattering (DLS) 

(Week 6) Pigments: Cationic, anionic and mixed solid electrolytes and their 
applications. 

(Week 7) Inorganic pigments – coloured, white and black pigments.  



(Week 8) One-dimensional metals, molecular magnets, inorganic liquid crystals. 

(Week 9) Composite materials: Introduction, limitations of conventional 
engineering materials, role of matrix in composites, classification, matrix 
materials, reinforcements, 

(Week 10) metal-matrix composites, polymer-matrix composites, fibre-reinforced 
composites, bio-nanocomposites, 

(Week 11) environmental effects on composites, applications of composites. 

(Week 12) Conducting polymers - Introduction, conduction mechanism, 
polyacetylene, polyparaphenylene, polyanilineand polypyrrole 

(Week 13) applications of conducting polymers, ion-exchange resins and their 
applications. Assignment to be given 

 Break 

(Week 14) Revision and class test 

(Week 15) Ceramic & Refractory: Introduction, classification, properties, 
manufacturing  

(Week 16) applications of ceramics, refractory and superalloys as examples. 
Class test and Previous year question papers discussion 

 


