Module-3 Sustainable Energy Systems

Energy Systems: Introduction, basic overview of Nernst’s equation, construction and working of concentration cell
and numerical problems. Batteries-classification of batteries, construction, working and applications of Li-Ion bat-
tery.

Next-Generation Energy Devices: Introduction, construction and working of sodium ion battery for EV applica-
tions. Construction and working of ultra-small asymmetric super capacitor and its applications in loT/wearable de-
vices.

Sustainable Energy Devices: Introduction, fuel cells, difference between fuel cell and battery. Construction, work-
ing principle, applications and limitations of solid-oxide fuel cell (SOFCs) and solar photovoltaic cell (PV cell).
Production of green hydrogen by photocatalytic water splitting by TiO2 catalyst and its advantages.

ENERGY SYSTEMS:

Introduction:

Electrochemistry is the branch of chemistry concerned with electrolysis and other similar phenomenon occurring,
when a current is passed through an electrolyte or concerned with the behaviour of ions in solutions and the properties
shown by these solutions. An important aspect of electrochemistry is the interconversion of electrical energy and
chemical energy that takes place through oxidation-reduction (Redox) reactions. Electrolytes are a chemical or its
solution in water, which conducts current through ionization. Electrolysis is a chemical change, generally decompo-
sition effected by a flow of current through a solution of the chemical or its molten state, based on ionization.

Electrochemical cells: -

An electro chemical cell is a device which converts chemical energy into electrical energy or electrical energy into
chemical energy.

Electrochemical cells are of two types: galvanic cell and electrolytic cell.
Galvanic cell: A galvanic cell is an electrochemical cell in which chemical energy is converted into electrical energy.
Example: Daniel cell

Electrolytic cell: Electrolytic cell is a type of electrochemical cell in which electrical energy is converted into
chemical energy.

Electromotive force/ Cell potential (E.M.F.):-

The potential difference between two electrodes of a galvanic cell which causes the flow of current from anode
(higher potential) to cathode (lower potential) is called the E.M.F.
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