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Aim: Nuclear Chemistry concerns the principles of nuclear science and radioactivity, the nuclear 

radiations and their interaction with matter, as well as the properties of physical and artificial 

radionuclides, including the principles and techniques of radiochemistry. Nuclear 

(Chemical) Technology involves perusal of the nuclear industry/technology in terms of 

chemical and chemical-engineering processes, including treatise of nuclear reactor 

principles and an introduction to nuclear power plants.  

The present class in particular intends to acquiring basic knowledge regarding (a) the 

properties of atomic nuclei, nuclear transformations and associated chemical effects; (b) 

technological applications of radioisotopes and their environmental impact; (c) the 

processes and techniques used in the nuclear industry – from isotope separation/enrichment 

to nuclear power reactors of various types; and (d) the cycles of nuclear fuels used in power 

installations, including disposal and treatment of radioactive waste. 

 

Content: − Introduction: Atomic and nuclear models; Structure and stability of the nucleus. 

− Nature and origin of radioactivity; Kinetics of simple and complex radioactive decay; 

Radioactive equilibrium and families. Applications of radionuclides in technology and 

medicine; radiometric dating techniques. 

− Nuclear reactions I: Basic principles; Reaction cross-sections; Energetics of nuclear 

reactions.  

− Nuclear reactions II: Description and mechanisms of the nuclear fission and the 

nuclear fusion reactions; Introduction to nucleosynthesis. 

− Nuclear radiations and interaction with matter. Radioactivity and the environment. 

Dosimetry and detection of radiation.  

− Isotopic effects and isotope separation processes. Chemical engineering in industrial 

processes of isotope separation. 

− Principles of nuclear reactors: Neutronics; Fission chain reaction; Criticality and 

functional parameters; Conversion and breeding of nuclides; Kinetic theory of nuclear 

reactors. 

− Classification of nuclear power reactors: Thermal reactors; Burners, Converters; Fast 

reactors; Breeder reactors. Fusion technology and thermonuclear reactors. 

− Nuclear fuels: Production – Enrichment – Reprocessing of fuels. Nuclear waste 

treatment and disposal; Environmental and safety concerns. 

 

Hours per 

semester: 
LECTURES 39 EXERCISES - 

LABORA-

TORY 
- 

HOME-

WORK 
51 TOTAL HOURS: 90 

 

 

 



Student 

performance/

evaluation: 

Evaluation of the students is conducted through: 

• A Final (written) Examination (mandatory). 

• A problem set assignment with full written solutions, due by the final examination 

(optional: 20% bonus to the written examination mark). 

• A project (term paper) assignment (optional: 20% bonus to the written examination 

mark). 

 


