
PhD STUDIES COURSE UNIT DESCRIPTION 

 

Name of subject 
Field of science, 

code 
Faculty / Center Department 

Chemistry and physics of carbon 
phases 

Chemistry N 003 

Faculty of 
Chemistry and 
Geosciences, 

Institute of 
chemistry 

Department of 
Inorganic 
Chemistry 

Student’s workload Credits 
Student’s 
workload 

Credits 

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. 
 

Reading list 

1. A. Krueger. Carbon materials and nanotechnology. Willey VCH Velag, Weinheim, 2010. 
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Parkway NW, 2006. 
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and device applications. Elsevier, Amsterdam, 2006. 
4. H.O. Pierson. Handbook of carbon, graphite, diamond, and fullerenes: properties, processing, 

and applications. Noyes Publications, Park Ridge, NJ, 1993. 
5. D. Tomanek. Guide through the nanocarbon jungle. Morgan & Claypool Publishers, Oak Drive, 

San Rafael, CA, 2014. 
6. A. Jorio, G. Dresselhaus, M.S. Dresselhaus. Carbon nanotubes (Topics in applied physics 

series). Springer-Verlag, Berlin Heidelberg, 2008. 
 

 

The names of consulting 
teachers 

Science degree 
Main scientific works published in a scientific 
field in last 5 year period 

Justina Gaidukevič Dr. 

1. G. Rimkute, R. Pauliukaite, G. Niaura, J. 
Barkauskas, J. Gaidukevic, Synthesis and 
characterization of exfoliated graphite-polypyrrole 
composites as active electrode materials for the 
detection of dopamine, Applied Surface Science, 
686 (2025) 162107. 
2. J. Gaidukevič, R. Trusovas, A. Sartanavičius, R. 
Pauliukaitė, M. Kozłowski, J. Barkauskas, 
Investigation of picosecond laser-induced 
graphene for dopamine sensing: Influence of laser 
wavelength on structural and electrochemical 



performance, Materials Research Bulletin, 178 
(2024), 112916. 
3. R. Aukstakojyte, G. Niaura, V. Bukauskas, J. 
Barkauskas, R. Pauliukaitė, J. Gaidukevič, 
Bismarck Brown-Assisted Hydrothermal Synthesis 
of Nitrogen-Modified Reduced Graphene Oxide for 
Selective Electrochemical Detection of Dopamine, 
Surfaces and Interfaces, 46 (2024) 104041. 
4. J. Gaidukevic, R. Aukstakojyte, M. Kozłowski, J. 
Barkauskas, R. Pauliukaite, A simple preparation 
of N-doped reduced graphene oxide as an 
electrode material for the detection of hydrogen 
peroxide and glucose, Electrochimica Acta, 446 
(2023) 142113. 
5. J. Gaidukevic, R. Aukstakojyte, T. Navickas, R. 
Pauliukaite, J. Barkauskas, A novel approach to 
prepare highly oxidized graphene oxide: structural 
and electrochemical investigations, Applied 
Surface Science 567 (2021) 150883. 
6. J. Gaidukevič, J. Barkauskas, A. Malaika, V. 
Jasulaitienė, M. Kozłowski, Preparation and 
characterization of basic graphene-based catalysts 
and their application in biodiesel synthesis, Applied 
Surface Science 554 (2021) 149588. 
7. J. Barkauskas, J. Gaidukevič, G. Niaura, 
Thermal reduction of graphite oxide in the 
presence of nitrogen-containing dyes, Carbon 
Letters 31(6) (2021) 1097-1110. 
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