Review Sheet #2:  Chapter 12 (Kinetics, Mechanisms, Activation Energy)

Important Equations:

	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


k = Ae-Ea/RT (where k = rate constant, A = collision and orientation constant, Ea = activation energy, R = gas constant (in J/mol K), T = temp in K)

1).  Determine the rate constant and half life for the following reaction:



4PH3 (g)  (  P (g)  +  6H2O (g)

	Expt #
	[PH3]
	Rate (mol/L s)

	1
	0.18
	2.4 x 10-3

	2
	0.54
	7.2 x 10-3

	3
	1.08
	1.4 x 10-2


2).  The rate law for the reaction:



2NOBr (g)  (  2NO (g)  +  Br2 (g)

is:
 rate = k[NOBr]2 where k = 0.80 L/mol s.  

Using this information determine t1/2 when [NOBr]o = 0.650 M.  Calculate [NOBr] at t = 5.80 x 10-3 if [NOBr]o = 0.650 M.

3).  Write the rate law from the predicted mechanism.  What is the overall reaction?



NO  +  O2  (  NO3 (fast, equilibrium)



NO3  +  NO  (  2NO2 (slow)

4).  Write the rate law from the proposed mechanism.  What is the overall reaction?



ClO-  +  ClO-  (  ClO2-  +  Cl-  (slow)



ClO-  +  ClO2-  (  ClO3-  +  Cl-  (fast)

5).  Identify any intermediates in problems (3) and (4). 

6).  A graph of what two variables will produce a linear plot with a slope of –Ea/R?

7).  In looking at a reaction progress diagram, where are the reacting molecules most unstable.  

8).  What is an elementary step?  How are they different than a stoichiometric chemical equation?

9).  What is a transition state?  

10).  Do intermediates ever appear on an energy profile diagram?  If so, sketch a sample diagram, showing the position of the intermediate.

11).  What are catalysts?  How are they different than intermediates?  

