	Course Title
	RADIOCHEMISTRY
	code: CA3510


	year of  study
	III
	Semester
	5
	type of course  (cc-compulsory/oc-optional/ec-elective)
	CC


	level of course
	number of  ects  credits allocated

	Bachelor studies
	5


	name of lecturer
	scientific and didactic degree, first  name, last  name



	
	PhD. Associate  prof.  Karin Popa


	objective of  the course

	To familiarise with the specific language of radiochemistry.  To acquire a due knowledge of basic aspects of radiochemistry. To open the interest for radiochemistry as a fundamental science. To be familiarized with the practical aspects of radiochemistry.


	Prerequisites
	General Inorganic Chemistry, Metals.

	course  contents
	Introduction to Radiochemistry. Periodic system, stable and radioactive nuclides. Radioactivity and evolution of nuclear theory. Force in matter and subatomic particles. Nuclides and natural decay chains. Segre’ map of the isotopes.
Nuclear chemistry and mass energy relationships (nuclear structure). Properties of the nucleus, nuclear forces, nuclear particles and decay rules. The nuclear structure, Rutherford’s discovery of the nucleus. Models of the nucleus.
Types of radioactive decay: Radioactive nuclides. α, β- and γ- decays. K-capture/electron capture. Branching decays and decay schemes.

Interaction/ effect of radiation with matter. Units of radiation. Models of interaction, ion-pair concept. Effect of ionizing radiations on man, concept of permissible dose to individual organs. Radioactive protection.
Nuclear reactions: mechanisms and models. Nuclear reaction: mechanisms and models. Theory of decay and types of nuclear reactions.  Energetic of nuclear reactions. Special nuclear reactions; nuclear fusion, nuclear fission (mechanism, fission products). Nuclear technology. Nuclear reactors. Nuclear fuel cycles. 
Management of radioactive waste. Waste management. Waste minimization. Treatment of waste. Partitioning and transmutation. Conditioning of nuclear waste. Waste disposal.



	recommended reading
	(1) S.A. Cotton, ‘Lanthanides and Actinides’, MacMillan, London, 1991. 

(2) J. Tolgzessz, E. Bujdoso, ‘Handbook of Radioanalytical Chemistry’, CRC Press, 1991. 

(3) G. Chopin, J. Rydberg, J.O. Liljenzin ‘Radiochemistry and Nuclear Chemistry’, Butterwoth-Heinemann, New York, 1995. 

(4)  C.H. Oh, ‘Hazardous and radioactive waste treatment technologies handbook’, CRC Press, Boca Raton, 2001. 

(5) K. Popa, D. Humelnicu, Al. Cecal, ‘Radioactivitatea mediului înconjurător’, ed. MatrixRom, Bucuresti, 2005.

(6) A. Vertes, S. Nagy, Z. Klenecsar, ‘Handbook of nuclear chemistry’, Kluwer Academic Publishers, Dordrecht, 2003.

	teaching methods


	Classroom lectures. Seminars. Laboratory sessions. Homework.


	assessment methods
	Exam

	language of instruction
	Romanian


