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1. INTRODUCTION 1

h
Importance of solids in technological applications, solids as materials.

2. MATERIALS CHARACTERISATION TECHNIQUES (14 +
1)h

Electron microscopy and related techniques: transmission electron microscopy,
scanning electron microscopy, electron diffraction, electron energy loss
spectroscopy, energy dispersive X-ray spectroscopy. Atomic force microscopy.
Photoelectron spectroscopy and auger spectroscopy. Particle induced X-ray emission
spectroscopy. Extended X-ray absorption fine structure. Porosity and surface area
measurements by sorption- desorption — BET and BJH methods.

3.LAYERED SOLIDS AND POROUS MATERIALS (8+2)
h
Layered solids: general structural features, classification, intercalation and
deintercalation. Structure, composition, properties and applications of cationic clays,
layered double hydroxides, layered chalcogenides and layered oxides. Polytypism in
layered solids.

Microporous and mesoporous materials: structure, composition, synthesis, properties

and applications of zeolites and zeotypes, metal organic frameworks.

Macroporous solids: general methods of preparation, properties and applications.




4. SUPERCONDUCTORS 5h
Definition, Meissner effect, type 1 and type 2 superconductors, features of
superconductors, Frolich diagram, Cooper pairs, theory of low temperature
superconductivity, high Tc superconductors.

5.SOME MATERIALS OF RECENT INTEREST (5
+1)h

Multiferroics, giant and colossal magneto resistance (GMR, CMR) materials,
thermoelectric materials, topological materials, conducting polymers.

6. NANOMATERIALS (20 +3)
h

Nanoregime, properties at nanoregime- electronic structure of metals and
semiconductors at nanoscale, quantum confinement, superparamagnetism of
magnetic solids at nanoscale. Classification of nanomaterials.

Synthesis of nanocrystals: top-down vs bottom-up synthesis, dispersity, La Mer
principle, capping agents, simple solution-based synthesis, inverse-micelle
synthesis, spray pyrolysis, sol-gel, combustion, solvothermal and electrochemical
synthesis.

Synthesis of thin films: physical vapour deposition — pulsed laser deposition and atomic
layer deposition, chemical vapour deposition, electrodeposition.

Synthesis of 2D nanomaterials: mechanical, solvent-mediated, and chemical
exfoliation.

Use of PXRD, UV-visible and Raman spectroscopy in the characterization of
nanomaterials.

Nanocomposites: definition, different types, general methods of synthesis and
applications.

Carbon-based nanomaterials: structure, synthesis, properties and applications of
fullerenes, carbon onions, carbon nanotubes and graphene.

Applications of nanomaterials: nanomaterials in energy conversion and storage;
environmental amelioration applications; electronic and optoelectronic
applications; biological and theronastic applications.

Nanotoxicity.
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1. Introduction 1 2
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