Half-life of Radioisotopes


When nuclei undergo radioactive decay, they do so spontaneously. Nothing we can do will quicken or slow the process. The rate at which these nuclei decay depends on how many atoms are in the sample at a given moment. As the size of the sample decreases, the rate of decay slows down in a predictable way.

Half-Life

Definition: 
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This graph demonstrates the properties of the half-life. For any percentage value to be halved, it takes exactly 1 half-life in time. The following table has the fraction and percentage of a parent isotope that is left after a number of half-lives

	Number of Half-Lives
	Fraction of Parent Isotope
	Percentage of Parent Isotope (%)
	Percentage of Daughter Isotope (%)

	0
	1
	100
	0
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	3
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	7
	
	
	


Solving Half-Life Problems


To solve half-life problems we can use the above table as a guide, or use a formula. The general form of an equation we can use is:

Where:

A = Amount of the isotope that is left after the half-lives



A0= Amount of the isotope that we began with



n = Number of half-lives that have passed.

Example:


The half-life of Americium-241 is 458 years. If we had a 12.0g sample for 916 years, how much sample would be left?

Example:


A sample of thallium-204 decayed for 7.56 years. If we have 3.0g left, and the half-life is 3.78 years, how much thallium-204 did we start out with?

Example:


A sample of strontium-90 is left to decay for 85.5 years. If we started with 20.0g, and are left with only 5.00g, what is the half-life of strontium-90?

