Kinetics Calculations

Renee Y. Becker

Valencia Community College

1. Express the rates of the products and the reactants in terms of changes in concentration with time for the following reaction

H2(g)  +  2 ICl(g)  (  I2(g)  + 2 HCl(g)
2. Name four factors that may affect a reaction rate
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3. For the following reaction 3 experiments have been run and the data collected is in the following table

A  +  2 B  (  C

	Experiment
	[A], M
	[B], M
	Rate, mol/L s

	1
	1.0 x 10-2
	1.0 x 10-2
	1.5 x 10-6

	2
	1.0 x 10-2
	2.0 x 10-2
	3.0 x 10-6

	3
	2.0 x 10-2
	1.0 x 10-2
	6.0 x 10-6


a) Find the order with respect to A

b) Find the order with respect to B

c) What is the overall order?    

d) Write the rate expression

e) Calculate the rate constant, k

f) If [A] = 1.5 x 10-3 M  and [B] = 3.25 x 10-3 what is the rate of the reaction?

4. For the following reaction 4 experiments have been run and the data collected is in the following table

2 A  +  B  +  C  (  D  +  E

	Experiment
	[A], M
	[B], M
	[C], M
	Rate, mol/L s

	1
	0.20
	0.20
	0.20
	2.4 x 10-6

	2
	0.40
	0.30
	0.20
	9.6 x 10-6

	3
	0.20
	0.30
	0.20
	2.4 x 10-6

	4
	0.20
	0.40
	0.60
	7.2 x 10-6


a) Find the order with respect to B

b) Find the order with respect to C

c) Find the order with respect to A

d) What is the overall order?



e) Write the rate expression

f) Calculate the rate constant, k

5. For the following reaction 4 experiments have been run and the data collected is in the following table @ 25(C

A    ( products

	Experiment
	[A], M
	Rate, mol/L s

	1
	1.2 x 10-2
	1.33 x 10-5

	2
	2.6 x 10-3
	6.26 x 10-7


a) What is the order with respect to A

b) What is the overall order

c) Write the rate expression

d) Calculate the rate constant, k

e) How long will it take for a 50% solution to become a 24% solution @25(C?

f) It has been determined that at 63(C the rate constant is .2450 L/mol s.  Calculate the activation energy for the decomposition of A

g) What is the half life of a 72% solution of A @ 25(C

6. The three step mechanism for the following reaction can be seen below

2 A  +  2 B  (  C  +  2 D


Step 1:  2B  +  G  (  E


Slow




Step 2:  E  +  A  (  D  +  F


Fast


Step 3:  F  +  A  (  C  +  D  +  G

Fast

a) Are there any intermediates in the reaction mechanism for this reaction?  If so 

what are they?

b) Is there a catalyst in this reaction mechanism?  If so what is it?

c) Does this reaction mechanism have a rate determining step?  If so which step is it?

7. The three step mechanism for the following reaction can be seen below

2 A  +  2 B  (  C  +  2 D


Step 1:  2B   (  E


Fast




Step 2:  E  +  A  (  D  +  F

Slow


Step 3:  F  +  A  (  C  +  D  

Fast


a)  Deduce a rate expression for this reaction

8. The three step mechanism for the following reaction can be seen below

2 A  +  2 B  + G (  C  +  2 D + G


Step 1:  2B  +  G  (  E


Fast




Step 2:  E  +  A  (  D  +  F


Fast


Step 3:  F  +  A  (  C  +  D  +  G

Slow


a) Deduce a rate expression for this reaction
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