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Lecture 30: Determining rate laws
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Key Concepts

e By using integrated rate laws, we can identify reactions of Oth, 1st, and 2nd order. We can also find
expressions for the half life, which is the time it takes for the initial concentration to decrease to half
its original value.

e For first order kinetics:
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The integrated rate law would be:

In[A] = In[4,] — kt

This expression is the integrated rate law for 1st order kinetics. If we plot In[A] vs t and obtain a
straight line, we can say with reasonable confidence that the reaction is 1st with respect to [A]. The
slope of the line is equal to —k. We have to be careful and check other kinetics (0th and 2nd order) as
well. The half life for first order kinetics is:
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e For second order kinetics:
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Integrating, we obtain the integrated rate law for second order kinetics:
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To determine if the kinetics are second order, we can plot ﬁ v t. If the plot is a straight line, the
slope will be the rate constant. The half life for this case would be:

t1/2 = HAl,

e For zeroth order kinetics:

rate = k[A]° = k

The integrated rate law is:
[A] = [A], — kT
which would be a straight line when [A] is plotted versus ¢. The half life for this case would be
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