PhD STUDIES COURSE UNIT DESCRIPTION

Field of science,

Subject code

Faculty / Center Department

Current topics in surface
engineering and applied Chemistry N 003 FTMC
electrochemistry

Student’s

Student’s workload Credits Credits
workload
Lectures Consultations 3
Independent study 7 Seminars

Course annotation

Electrochemical methodology and relation to other scientific fields. Electrochemistry for low carbon
economy and renewable energy.

Overview of current topics of applied electrochemistry: batteries, supercapacitors, electroplating,
electrochemical surface modification, electrochemical surface engineering, corrosion and protection,
analytical electrochemistry, solar generation of hydrogen, and biomedical applications.

Overview of electrochemical processes: electrochemical cells and reactions; charge of electrode,
electrochemical potential, electrical double layer, current-potential characteristics, Faradaic processes,
pathways of electrode reaction, mass transfer, and overpotential;

Selective electrodes, basic principles of electroanalysis;

Semiconductor electrodes, photoelectrochemistry, photoelectrochemical hydrogen generation.
Electrochemistry of silicon, its photoelectrochemistry and relation to thin film solar cells.

Deposition of metals from ionic liquids and high temperature molten salts.

Electrochemical energy storage: batteries and supercapacitors. Li-ion batteries. From micro-batteries in-
Vvivo to stationary batteries in electrical grids.

Fuel cells. Hydrogen as a future energy carrier: the use of hydrogen and hydrogen-containing
compounds to generate energy.

Corrosion damage, control, economic impact, protection strategies and engineering measures.
Electrochemical remediation technologies for polluted soils, sediments, and groundwater.
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