
 

 

Answer on Question #67069 - Chemistry - Physical Chemistry 

Question:  

The half-life of a radioactive element with mass number 234 g is 2.5 x 105 years. How long after 

the isolation of a sample of this isotope will only one-six of the original mass be left? 

Solution: 

The reactions of radioactive decay are related to first-order reactions. 

For a first-order reaction, the half-life is defined as: 𝑡1
2⁄ =

𝑙𝑛2

𝑘
. 

The kinetic equation for the first-order reaction has the form: 𝑘 =
1

𝑡
∙ 𝑙𝑛

[𝑋]0

[𝑋]
. 
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=
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234

39
∙2.5∙105

𝑙𝑛2
=

447939.87

0.69
= 649188 𝑦𝑒𝑎𝑟𝑠 ≈ 6.5 ∙ 105 𝑦𝑒𝑎𝑟𝑠. 

Answer: 6.5 x 105 years. 
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