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TOPIC 1: Nuclear and radiation chemistry  
 
Nuclide - an atom with a particular mass number and atomic number  
Isotopes - nuclides with the same atomic number (Z) but different mass numbers (A) 
 
Notation 

   

where A = mass number 
           Z = atomic number 
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Element name - mass number Carbon-12 
 

Subatomic particles  α, β, γ  
Effects on reaction rate  
 Shape of reactor  
 Mass of sample  
× Heat  
× Catalyst 

 
 
Atomic mass - the average of the atomic masses and the abundances of each of the naturally 
occurring isotopes 
 

  
= % .   1 ×  1 + ⋯

+ % .    ×    
 
 
Nuclear equations  
 

 
 
Particles involved  
proton neutron electron positron gamma ray 
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Stability of nuclides 
 
All stable nuclei fall within a band of stability  
 Lighter nuclei lie on or close to the N=Z line (N:Z=1)  

 As Z , N:Z for stability   
Z = 1-20 N:Z = 1.1 
Z = 20-80 N:Z = 1.3 
Z = 80+ N:Z = 1.5 

 
 Strong nuclear (/nuclear binding) force – the attractive force that holds the nucleus 

together  
o Can act over small distances to hold n+p together – at this distance is 1000x 

greater than p-p repulsion  

o As Z  the effect of p-p repulsion    N needed to generate enough nuclear 
force to stabilise the nucleus  

 Gradual slope of band of stability  
 Radioactive nuclei undergo spontaneous decay  stable nucleus  
 Even number of n/p are more stable 

 

 
 
  


