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• Nuclear power production is based on the energy released when an atomic nucleus such 

as uranium undergoes fission following the absorption of a neutron to form a compound 

nucleus.  

• This compound nucleus is unstable and may break into two or three smaller atomic 

nuclei with the simultaneous emission of several neutrons together with the release of 

considerable amount of energy.  

• These neutrons may themselves be absorbed by other nuclei, and if enough of these are 

uranium nuclei, it is possible for a chain reaction to develop. Chain reactions form the 

basis of the operation of a nuclear reactor. 

• Natural uranium consists of 99.3% U238 and only 0.7% of lighter isotope U235, but it is 

the latter that provides the most readily available fission energy in nuclear reactor. 



3 

Nuclear Physics 

  

Lecture (5) –Thermal Power Stations – 4th year 

Schematic 

representation of a 

fission reaction 



4 

Nuclear Physics 

  

Lecture (5) –Thermal Power Stations – 4th year 

Energy Mass Relationship 
Einstein's theory of relativity shows that mass and energy are interchangeable. If mass is 

destroyed, energy is produced and mass can be produced by expenditure of energy. The 

energy mass relationship is: 

  

𝑬 = 𝒎𝒄𝟐   
 where E = energy in Joules 

m = mass in kilogram 

c = velocity of light (𝟑 × 𝟏𝟎𝟖 m/sec) 

  

Nuclear energy is produced by the destruction of mass. If one gram of matter is destroyed, 

the energy produced is  𝟗 × 𝟏𝟎𝟏𝟑 joules or 25000 MW hours. In nuclear engineering, energy is 

usually expressed in electron volts.  
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Energy Mass Relationship 

Fission of a single atom of uranium yields 200 MeV (= 𝟑. 𝟐 × 𝟏𝟎−𝟏𝟏 J), 

whereas the oxidation of one carbon atom releases only 4 eV                         

(= 𝟔. 𝟒 × 𝟏𝟎−𝟏𝟗 J). 

 

The molecular binding energy released when a carbon atom combines with an 

oxygen atom to form a CO2 molecule is 6.4 × 10-19 Joules. 

 

In physics, the electronvolt (eV) is defined as, the amount of 
energy gained (or lost) by the charge of a single electron moving 
across an electric potential difference of one volt. 
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Nuclear Physics 
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Nuclear Physics 
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Nuclear Fission Energy 
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Energy due to Fission The fission of a heavy atom can be caused by 

bombarding it with a thermal neutron. If a U235 atom is bombarded 

by a neutron, the nucleus splits to give nuclei of other elements. one 

possible fission reaction of U235 is 


