PhD STUDIES COURSE UNIT DESCRIPTION

Name of subject el (():fozzlence, Faculty / Center Department
Faculty of
. . Chemistry and Department of
Chemistry andhgrslyézlcs of carbon Chemistry N 003 Geosciences, Inorganic
P Institute of Chemistry
chemistry
Student’s workload Credits SRS Credits

workload

Lectures Consultations 3

Independent study 7 Seminars

Course annotation

Virtual and real phases and forms of elemental carbon. Carbon mesophases. Phase diagram of carbon.
Conditions of existence of different carbon phases, their thermodynamic stability. Relationship between
the structure of a carbon atom and a variety of carbon phases and forms.

Diamond and its crystal lattice. Analogs of the diamond type lattice. Properties of diamond. Comparison
of diamond properties with properties of other materials with a diamond-type lattice. Methods of diamond
production, regularities of diamond phase formation. Problems and perspectives of diamond synthesis.
Thin-layer diamond films.

Variety and properties of fullerenes. Production and use of fullerenes. Types of nanotubes, their
properties and methods of production. Research methods when working with nanotubes.

Crystal lattice of graphite. Analogues of layered structure. Various forms of graphite. Synthetic and
natural graphite. Use of graphite in modern technologies (composites, carbon ceramics, raw material for
other carbon phases and forms, energy storage, lubrication mixtures, electrofunctional materials).
Nanotechnology and graphite phases. Graphene, its production, properties, use.

Structure of vitreous carbon. Various types of vitreous carbon. Carbon "alloys”. Production of vitreous
carbon by pyrolysis of gaseous products and in the coking process. Properties and applications of
vitreous carbon.

Carbon composites, their structure, production and application in modern technologies.

Amorphous carbon. Properties of carbon surface. Activated carbon, its production and use.
Superactivated carbon, its production and application. Pores in the carbon structure. Other carbon
phases. Polycumulene and carbine. Intercalates. Doping of carbon phases: carbides.
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