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Pre-requisite

approval

e To acquaint with fundamental properties of materials relevant to energy technology.
e To understand behavior of Solids using solid-state physics/chemistry for the development of

Learning . s . : .
Objectives new funct1ona} mgterlals in areas such as energy, catalysis and electronic materlgls.
e To use expertise in materials science to solve energy related problems and to bring the product
into realization.
e This course will help students to understand materials aspects of energy production, conversion
Learning and storage.
Outcomes e The fundamental knowledge can be used to upgrade the current energy devices in terms of

efficiency.

Contents of the
course

Diffusion in solids: Fick’s laws and solutions, Kirkendall effect, diffusion, temperature
dependence, self-diffusion, interstitial diffusion, the Snoek effect in diffusion, diffusion in ionic
crystals, diffusion path, thermal vibrations and activation energy. (8)

Solid State lonics: Definition, classification and characteristic properties of solid electrolytes.
Complex impedance spectroscopy, Arrhenius theory (5)

Chemical sensors: Nernst equation, potentiometer and amperometric sensors for various gases,
electrochemical redox-reaction, advantages of electrochemical sensors. (5)

Solid-state energy devices: Background, Primary and secondary solid-state cells, advantages of

(With lithium batteries, ion intercalation compounds for secondary cell, open circuit voltage and short
approximate circuit current, Energy density, power density. (8)
break-up of Fuel cells/Electrolysers: Advantages and disadvantages, classification, efficiency, emf,
hours) hydrogen/oxygen and reversible (electrolysis) fuel cells, criteria for selection of electrode and
electrolyte, other fuel cells such as methanol, solid oxide, phosphoric acid, molten carbonate,
proton exchange membrane and biochemical fuel cells. (8)
Hydrogen storage materials: Brief discussion of various storage processes, special features of
solid-state hydrogen storage materials, structural and electronic characteristics of storage
materials, metal hydrides - types of hydrides - evaluation of hydrogen storage capacity - potential
applications. (8)
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