
Nuclear Chemistry

Chapter 23
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Nuclear 
Chemistry

deals with the study of 

properties, composition 

and changes in the nuclei 

of an atom.
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Isotopes- Atoms of the same element having the same atomic number 

but different atomic mass.  
The isotopes of the given series are
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1. When a radioisotope emits alpha (α) particle, the mass number of radioactive Atom
is;

a) stays the same b) increases by one
c) decreases by four. d) increases by two.

2. The formation of 14
7N from 14

6C is obeyed

a) α decay b) β decay
c) positron decay d) e- capture

Examples:



Kinetics of Radioactive Decay
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N = the number of atoms at time t

N0 = the number of atoms at time t = 0

l is the decay constant
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Kinetics of Radioactive Decay
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The radioactive decay of 206TI to 206Pb has a half-life

of 4.2 min. starting with 5.00 x 1022 atoms of 206TI,

calculate the number of such atoms left after 42.0

min?

A radioactive substance undergoes decays as initial mass =
500 g and mass = 389 g at 1.0 day. Calculate the half life
of the reaction.

a) 10 days                 b) 2.77 days                      
c) 7.22 days                 d) 5.55 days

Examples:



The half live of radioactive isotopes have been used as “atomic clocks” to 

determine the age of certain objective.

20



Cyclotron Particle Accelerator

Schematic diagram of cyclotron 

particle accelerator.

The particle (an ion) to be accelerated 

starts at the center and is forced to 

move in a spiral path through the 

influence of electric and magnetic filed 

until emerges at high velocity .
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The type of reaction that occurs in the sun, is the 

combination of two light nuclei to form one heavy nucleus. 

Because fusion reactions take place only at very high 

temperatures, they are often called thermonuclear 

reactions.
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