Chem 126A –Walczak

Spring 2010


Scientific Reasoning Assignment #5:  Ozone Depletion Mechanisms

Due May 17, 2010

We continue our work in developing our abilities to effectively communicate the solutions to scientific problems.  This time we will explore everyday practices that are associated with chemical kinetics. 



The product of the scientific reasoning assignments is a one page, typed paper outlining your solution.  Each paper contains four parts:

· a diagram (here this will certainly include a graph….. 

· a conclusion or solution statement for the problem

· an explanation of your approach to solving the problem

· a discussion of shortcomings of your solution or approach

The order in which these four components are included is up to you.  Depending on the problem at hand, one particular ordering may be most convenient.  Use the underlined words as headings to guide your reader.  Remember to use chemistry language correctly.  



Thermodynamics tells us whether a reaction is spontaneous as written, but it says nothing about the rate at which a reaction takes place.  It is not enough to be thermodynamically favored to be practical, it must also proceed at a reasonable rate.  In this Scientific Reasoning Assignment we will compare the rates of the ozone depletion reaction, considering both the Chapman mechanism and the Cl-mediated mechanism.

	
	DrH (kJ/mol)
	Ea (kJ/mol)
	A (cm3/molecule*s)

	Chapman mechanism
	
	
	

	O3 + O ( 2 O2
	-392
	17.1
	8x10-12

	Cl-mediated mechanism
	
	
	

	O3 + Cl ( ClO + O2
	-155
	2.1
	2.9x10-11

	ClO + O ( Cl + O2
	-237
	~0
	3.0x10-11


· For each mechanism for ozone depletion, draw a reaction coordinate diagram that illustrates the energy pathway from reactants to products.  Label the diagrams with DrH and Ea and draw the two diagrams to the same scale.

· Explain the reaction coordinate diagrams and the role of catalysts in this chemical reaction.

· Determine the rate constants for each step in both mechanisms.  Which pathway is kinetically favored?

· Discuss the importance of ozone in the stratosphere.  Be sure to clearly differentiate between ozone found in the stratosphere and the troposphere.  Clearly differentiate the ozone depletion from greenhouse gas emissions.

· Explain and justify the actions resulting from the Montreal Protocol* regarding chlorofluorocarbons (CFCs) in light of the explanation developed in this assignment.

* The Montreal Protocol is an international agreement initiated by the United Nations to ban the use of Chlorofluorocarbons (CFCs).  Information about the Montreal Protocol can be found at various websites, including http://ozone.unep.org/.





