MES 692 Heterogeneous Kinetics

Homework 1 – due Friday October 9, 2009


1.	The initial reaction rates between halides organic X and Y with hydroxide ion are given below.  Find the reaction order with respect to each of the reactants and the rate constant.  What will happen if both X and Y are present with hydroxide ions in the same solution and initially at the same concentration.

Reaction X:

	[X]o, M
	0.1
	0.2
	0.2

	[OH]o, M
	0.01
	0.01
	0.02

	Initial rate, 1/(M.s)
	2.1x10-5
	4.2x10-5
	8.1x10-5



Reaction Y:

	[Y]o, M
	0.002
	0.004
	0.002

	[OH]o, M
	0.001
	0.001
	0.002

	Initial rate, 1/(M.s)
	1.5x10-2
	2.8x10-2
	1.4x10-2





2.	The flash photolysis of iodine vapor in a large excess of Argon produces iodine atoms, which then recombine by the reaction:




Determine the reaction order with respect to the reactants and the rate constants for the data given below.  Given that Argon does not react, is the reaction order what you would expect?  Why?

	[Ar], M
	
	2 ms
	4 ms
	6 ms
	8 ms
	10 ms

	2x10-3
	[I2], M
	8.45x10-6
	8.70x10-6
	8.90x10-6
	9.05x10-6
	9.15x10-6

	4x10-3
	[I2], M
	8.53x10-6
	8.96x10-6
	9.19x10-6
	9.34x10-6
	9.44x10-6

	6x10-3
	[I2], M
	8.77x10-6
	9.19x10-6
	9.39x10-6
	9.52x10-6
	9.60x10-6



[I2]o = 1x10-5 M – concentration before flash photolysis

3.	The following reaction mechanism is thought to be responsible for the destruction of ozone in the upper stratosphere.  Write the kinetic equation for the destruction of ozone, stating any assumption made.  What role does M play in the mechanism?  How does the concentration of M effect the kinetics, and if one wants to reduce the rate of ozone destruction is more M better or worse?


               



K=kf/kr     where kf is the rate constant of the forward reaction and kr the rate constant for the reverse reaction.


4.	A reaction was carried out and the following data obtained.  Calculate the activation energy using the Arrhenius, collision and transition state theories.

	Temperature (°C)
	10
	20
	40
	60
	90

	Rate Constant (1/sec)
	0.1
	0.1062
	0.119
	0.131
	0.148




5.	A homogeneous reaction, A+B->C is thought to be elementary.  Increasing the temperature from 25 to 35 °C doubled the reaction rate.

a. Write the formula for the reaction rate.
b. Determine the activation energy.
c. Estimate the rate at 60 °C.
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