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Subject objectives

The subject is focused on electrode materials for devices, i.e. galvanic cells, electrochemical capacitors,
hybrid devices, redox flow cells, photochemical cells, fuel cells. Physicochemical and electrochemical
properties of the materials, including carbonaceous materials (3D, 2D, 1D), semiconductors (e.g. metal
oxides, sulfides, selenium), conductive polymers (so-called synthetic metals), will be discussed. Moreover,
various types of electrolytes (water electrolytes, aprotic, ionic liquids, gel electrolytes, solid electrolytes) used
in energy storage and conversion devices will be presented.
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Learning outcomes

Course outcome

Subject outcome

Method of verification

[K7_WO03] will have a detailed
knowledge of the theoretical basis
of methods and types of
apparatus used in chemical
analysis of environmental
pollutants and the technology of
cleaning and neutralization of
industrial waste and wastewater
management and the design and
supervision of environmentally
friendly technologies

A student knows problems related
to the generation and distribution
of energy and energy losses
connected with it. A student can
propose solutions for the
sustainable use of energy and
make a project of technological
installation for energy conversion
and storage.

[SW1] Assessment of factual
knowledge

[K7_KO05] is ready to explain the
basic concepts of the protection of
industry property and copyright
and the need for management of
intelectual property, it turns the
attention to the prestige
associated with the profession and
profession solidarity properly
understaning, shows respect for
others and concern for their
welfare, understands the need to
promote, formulate and provide
the public with information and
opinions concerning the activities
of the profession of Engineer, is
aware of the social role of a
technical college graduate

A student knows materials used in
energy storage and conversion
devices. Based on calculations
and assumptions, he can choose
the appropriate materials and
estimate the energy density and
power density needed for a
particular renewable energy
source, e.g., wind farm or
photovoltaic cell.

[SK2] Assessment of progress of
work

[SK5] Assessment of ability to
solve problems that arise in
practice

[K7_WO01] a broader and deeper
knowledge of certain branches of
mathematics, including elements
of applied mathematics and
optimization methods including
mathematical methods, useful to
formulate and solve complex tasks
in the field of environmental
technologies and modern

analytical methods

Students, based on calculations,
can design energy storage
systems coupled with renewable
energy sources and estimate the
cost of their construction.

[SW3] Assessment of knowledge
contained in written work and
projects

[SW1] Assessment of factual
knowledge

Subject contents

Electrode materials for energy conversion and storage devices (i.e. galvanic cells, electrochemical
capacitors, hybrid devices, redox flow cells, photochemical cells, fuel cells) are discussed. The discussed
electrode materials include various types of carbon materials (3D, 2D, 1D), semiconductors (including
transition metal oxides, sulphides, selenides), and conducting polymers (so-called synthetic metals).
Moreover, electrolytes and separators used in energy storage and conversion are presented. The
relationships between the physicochemical properties of the discussed materials and their electrochemical
activity and suitability for a particular type of device are discussed.
Students learn to plan, calculate and design energy storage systems cooperating with renewable energy
sources as well as batteries for electric cars, electric bikes, and similar devices.

Prerequisites
and co-requisites

Knowledge of the basics of electrochemistry, including knowledge of:
- processes occurring on electrodes: Faradaic reactions, electric double layer
- basics of the kinetics of electrode reactions

- construction of a galvanic cell, an electrochemical capacitor
- basic measurement techniques, i.e., cyclic voltammetry, chronopotentiometry, chronoamperometry

Assessment methods
and criteria

Subject passing criteria

Passing threshold

Percentage of the final grade

project 60.0% 45.0%
writing exam 60.0% 55.0%
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eResources addresses

Adresy na platformie eNauczanie:

Example issues/ 1) Name three kinds of electrode materials that can be used in galvanic cells. Give an example of each of
example questions/ them.
tasks being completed 2) Explain what a redox flow cell is. How can you increase the power of this device and the amount of

energy it stores?

3) Explain what an electrical double layer is. Where is this phenomenon used?

Work placement Not applicable
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