M. Phil. Physics (Academic Year 2006-2007)
Paper-I11
Fuel Cell Technology

Unit-I Introduction: 7

Fuel cell definition, historical developments, working principle of fuel
cell, components of fuel cell, EMF of the cell and general performance

characteristics, Types of fuel cells, Advantages and disadvantages of
fuel cells.

Unit-11 Solid Oxide Fuel Cells: 7

Thermodynamic principles, fuel cell efficiency, Classification of Solid
Oxide fuel cells (SOFCs): Design, operating temperature and support.
Components of SOFC, Cell operation and performance.

Unit-111 Solid Electrolvtes with Oxvgen Ion Conduction: 6

Ionic conductivity, Oxygen ion conducting materials, role of defect
structures in electrical conduction: Defect structure of doped and un-
doped metal oxides. Oxygen ion conducting materials for oxygen
Sensors.

Unit-1V Electrodes for Solid Oxide Fuel Cells: 6

Anode: Requirements, anode kinetics, Triple-phase-boundary (TPB),
materials.
Cathode: Requirements, cathode kinetics, materials

Unit-V Applications of Fuel Cells: 6

Fuel cell power plants: fuel processor, fuel cell power section (fuel cell
stack), power conditioner; automotive applications, portable applications

Unit-VI Techniques for development of SOFC materials: 8

Solid-sate synthesis, Combustion route, Material synthesis in thin-thick
film form by spray pyrolysis, screen printing.
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