Radioactive Decay
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Regular chemical reactions involve only the out electrons of atoms.  In a chemical reaction, elements do not change from one to another.

2H2  + O2  (  2H2O

Nuclear reactions involve the atomic nucleus.

When an atomic nucleus changes, it is very probable that the products will be different elements than the reactants.
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Many nuclei are radioactive.

This means they are unstable and will decay by emitting a particle, transforming the nucleus into another nucleus, or into a lower energy state.

A chain of decays takes place until a stable nucleus is reached.

 Nuclear equations must be balanced.

To balance nuclear equations, follow these rules:

1. Mass number is conserved in a nuclear change.

The sum of the mass numbers before the change must equal the sum of the mass numbers after the change.

2. Electric charge is conserved in a nuclear change.

The sum of the atomic numbers before the change must equal the sum of the atomic numbers after the change.


                   This is a nuclear chemical symbol.

· The element is represented by its chemical symbol.

· The top number is the mass number - total protons and neutrons. 

· The bottom number is the atomic number - number of protons, or positive charges, or electric charge.
Nuclear Particles
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Beta particle, an electron, (
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Beta-plus particle, a positron 
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Neutron 


Complete and balance the following equations: 

a. 


b.


c.  


d. 


e. 

f. lead –214 decays by beta emission

g. bismuth- 214 decays by beta emission

h. polonium-214 decays by alpha emission
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While all particles produced by the decay of an atomic nucleus have the energy to penetrate substances, some particles have much more energy than others.
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