Sheet #6:  Rate Law Determination

Determine the rate law and solve for the order and value of the rate constant for the reaction:

O2 (g)  +  2NO (g)  
 2NO2 (g)
Given the following data:


Reaction #
[O2]o

[NO]o

Initial Rate (mol/L s)

1

1.10 x 10-2
1.30 x 10-2
3.21 x 10-3

2

2.20 x 10-2
1.30 x 10-2
6.40 x 10-3

3

1.10 x 10-2
2.60 x 10-2
12.8 x 10-3

4

3.30 x 10-2
1.30 xx 10-2
9.60 x 10-3

5

1.10 x 10-2
3.90 x 10-2
28.8 x 10-3
This looks complicated!  When confronted with a problem, try to break it into manageable pieces.  

1).  What is the rate law going to look like?   Well we can answer this by constructing a rate law with no numbers.  What should it look like?  Remember, each rate law follows the general format: 

rate = k[A]m[B]n. . . 

The rate law for this reaction should be:  rate = _________________________

2).  The second step of this process is to find the values of the orders of the reaction.

Let’s start with the order of O2.  

(a)  
Find a set of reaction data where the [O2] changes but [NO] remains constant.  Data sets _____ and _____ fit this criteria. 

(b) Calculate the ratio of change from [O2]2/[O2]1.  

(c) Now calculate the ratio of change rate for reaction #2 and reaction #1
We find that the concentration of O2 changes by a factor of _____ while the Initial rate of the reaction changes by a factor of ______.  Therefore, the order of the reaction in terms of [O2] is ________.

3).  Repeat Step (2) parts (a) through (c) to find the order of NO on the back of the sheet.

4).  Finding the value and order of the rate constant is easy once we have the order of the reactants.  

(a)
The order of the rate constant is simply the sum of the order of the reactants.  In this case, it is ________.  

(b)
The value of the rate constant can be solved for algebraically.  



k = 
rate      . 

k = _________________
         [O2]1[NO]2
