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•  For a second-order reaction with one reactant, we have

13A 4t 2 13A 40 5 kt

Rearranging gives
13A 4t 5 kt  1

13A 40
 y 5 mx 1 b

In this case, a plot of 1/[A]t vs. t gives a straight line with slope 5 k and  
y-intercept 5 1/[A]0 (Figure 16.10B).

•  For a zero-order reaction, we have3A 4t 2 3A 40 5 2kt
Rearranging gives 3A 4t 5 2kt 1 3A 40

 y 5 mx  1 b

A plot of [A]t vs. t gives a straight line with slope 5 2k and y-intercept 5 [A]0 
(Figure 16.10C).

 Some trial-and-error graphical plotting is required to find the reaction order from 
the concentration and time data:

•  If you obtain a straight line when you plot ln [reactant] vs. t, the reaction is first 
order with respect to that reactant.

•  If you obtain a straight line when you plot 1/[reactant] vs. t, the reaction is second 
order with respect to that reactant.

•  If you obtain a straight line when you plot [reactant] vs. t, the reaction is zero 
order with respect to that reactant.

In Figure 16.11 we use this approach to determine the order for the decomposition of 
N2O5. When we plot the data from each column in the table vs. time, we find that the 
plot of ln [N2O5] vs. t is linear (part B), while the plots of [N2O5] vs. t (part A) and 
of 1/[N2O5] vs. t (part C) are not; therefore, the decomposition is first order in N2O5.

Figure 16.11 Graphical determination of 
the reaction order for the decomposition 
of N2O5. The time and con centration data in 
the table are used to obtain the three plots, 
A, B, and C. 
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This plot is a curve,
so the reaction is 
not zero order.
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Figure 16.10 Graphical method for  
finding the reaction order from the inte-
grated rate law. 


