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Overview of Rate Expressions

	Type of Expression
	Zero Order 

Reaction
	First Order

Reaction
	Second Order Reaction

	Rate Law
	Rate = k
	Rate = k[A]
	Rate = k[A]2

	Integrated Rate Law
	[A] = -kt + [A]o
	ln[A] = -kt + ln[A]o
	1/[A] = kt + 1/[A]o

	Half Life
	t1/2 = [A]o/2k
	t1/2 = 0.693/k
	t1/2 = 1/k[A]o


1).  For the decomposition reaction:




AB(g)  (  A (g)  +  B (g)  
The rate law is determined to be rate = k[AB]2 with a rate constant = 0.2 L/mol sec.  
(A).  How long will it take for [AB] to reach 1/3 of [AB]o if the original concentration is 1.50 M?
(B).  What will be the concentration at t = 10.0 sec?
To start this problem, we need to know what the order of the reaction is.  We are given the general rate law for this reaction.  After examining the orders of the reactants, we can tell the order of this reaction is second.

Now that we have the order of the reaction, we can use the integrated rate to solve for the desired information.  

(1).  If [AB]o = 1.50 M, then 1/3[AB]o = 0.50 M
(2).  Plug in the rate constant, [AB]o and [AB] to the integrated rate and solve for t


1/(0.50) = (0.2)(10)  +  1/(1.50) = 6.67 seconds = 6.8 sec
It will take 6.8 seconds for [AB] = 1/3[AB]o.

Now we can also use the integrated rate law to solve for [AB] @ t = 10.0 sec.  Plug in the values of [AB]o, k and t and solve for [AB].  



1/[AB] = (0.2)(10.0)  +  1/(1.50) = 0.375 M
[AB] @ t = 10.0 seconds is 0.38 M.

2).  Ozone decomposes to oxygen gas via the following reaction:




2O3 (g)  (  3O2 (g)

The proposed mechanism for this reaction involves two elementary steps.



O3  (  O2  + O
(fast, equilibrium)



O3  +  O (  2O2
(slow)

What is the rate law for this reaction?  What is the molecularity for the rate determining step?  Are there any intermediates?  If so, what are they?


Rate = k[O3][O]
The reaction is bimolecular



O = intermediate

