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SPH3U: Energy and Power 

Nuclear Fission 
Fission means to split. A number of isotopes, such as Uranium and Plutonium are unstable and can be 

induced to fragment into two lighter nuclei in a process known as nuclear fission. Uranium-235 ( 𝑈)92
235  

can absorb a thermal neutron (it has the same kinetic energy as its surroundings) becoming Uranium-236  

( 𝑈92
236 ).  
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This unstable isotope then undergoes nuclear fission 
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This is where 𝑬 = 𝒎𝒄𝟐 comes into play 

If one adds all the masses on the right hand side of the 

equation they are less than the mass of  𝑈236 . This mass 

difference comes off in form of energy.  The mass difference is converted into energy.  

 

In addition the reaction produces neutrons. These neutrons are actually travelling too fast to produce 

𝑈236 . In order to slow these neutrons down a material called a moderator is used. In the CANDU  

(Canadian Deuterium Uranium) reactor we use heavy water. Heavy water consists of one oxygen atom and 

two deuterium atoms (𝐷2𝑂). Deuterium is also called heavy hydrogen as it is an isotope of hydrogen 

whose nucleus has one proton and one neutron ( 𝐻1
2 ).  

 

This reaction (a neutron colliding with  𝑈235 ) must be controlled. Otherwise each fission will result in two 

more fissions which will result in four then eight etc. This is referred to as a chain reaction. If 

uncontrolled, this becomes a nuclear explosion. CANDU reactors have control rods made of zirconium that 

absorb neutrons and thus control that rate of fission. Fission reactors generate heat which is used to create 

steam which in turn turns a turbine and creates electricity 
 

 
Practice Problems:  
1. What is nuclear fission? 

2. What is a chain reaction in a nuclear reactor? 

3. Where does the energy released by fission come from? 

4. What is the role of the moderator in a CANDU reactor?  

5. What is the role of the control rods and why are they made of zirconium? 

 

 


