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Purpose:  

To visualize what the equilibrium constant means and to see the effects of rates and size of sample on the equilibrium of a unimolecular reaction.  

Procedure:

A. Preparing and Running the Program

1. Log onto the website: http://www.fsj.ualberta.ca/chimie/learning_tools/WSIRtitle.html.  This website contains a small down loadable program called SIR DYNAMIC - download it, install it onto your computer, and then run it.  It will be easiest to do this Lab, by printing out these pages so you can reference them while running the SIR DYNAMIC program.

2. This program allows you to look at a simple reaction trying to reach equilibrium.  You can vary the conditions of the reaction.  The conditions you can change include; the number of molecules involved in the reaction, the value of the equilibrium constant and the initial concentration of the reactant.  Below is a series of runs in which you change one of the condition at a time.  

3. How to use SIR DYNAMIC:

· Click on the white values to change (they toggle through you choices, left mouse button to go up, right mouse button to go down).

· Be sure you have PLOT pink & yellow and SHOW PREVIOUS PLOT turned on.

· When you have all conditions set, click on LOAD REACTOR, then START THE REACTION.

· While setting the conditions, you can click on the help button to read more about the values you have chosen.

· Before doing each run, refer to the Analyzing Results section below.  

B. Chemical Reactions and Analyzing Results

We will perform 10 different virtual experiments, referred to as “runs”, summarized as follows:

	Run #
	# of molecules
	Equilibrium const.  K
	Rate const.  K
	Initial amount of reactant
	What you are changing

	1
	1 mole
	2.00
	0.15
	80%
	-

	2
	1 mole
	2.00
	0.30
	80%
	↑Rate const.

	3
	1 mole
	5.00
	0.30
	80%
	↑Equil. Const.

	4
	1 mole
	20.0
	0.30
	80%
	↑Equil. Const.

	5
	1 mole
	1.00
	0.30
	80%
	↓Equil. Const.

	6
	1 mole
	0.50
	0.30
	80%
	↓Equil. Const.

	7
	1 mole
	0.50
	0.30.
	100%
	↑Initial amount reactant

	8
	1 mole
	0.50
	0.30
	15%
	↓Initial amount reactant

	9
	1000
	0.50
	0.30
	15%
	↓Number of molecules

	10
	100
	0.50
	0.30
	15%
	↓Number of molecules


1. Run 1 will be our reference.

2. In Run #2 we kept the equilibrium constant the same, but changed the rate at which BOTH reactions go.  Note how the same equilibrium is approached quicker.  We will use the high overall rate constant for the remainder of the runs, just to speed things up (for a boring run try rate const. = 0).

3. In Runs 3 and 4, we increase the equilibrium constant, (more products at equilibrium).  Note how there is more product (yellow) at equilibrium.

4. In Run 5, we set the equilibrium constant to one.  What is the ratio of products to reactants at equilibrium? 

5. Before doing Run #6, predict what will happen. Do the run, correct any discrepancies in your prediction.

6. In comparing Runs 6,7 and 8 we see that for this simple unimolecular reaction (one reactant making one product) that equilibrium concentrations do not depend upon initial concentrations.  NOTE, this is only seen for unimolecular reactions.  For all non-unimolecular reactions, initial concentrations will effect the final equilibrium concentrations. 

7. In runs 9 and 10, we look at when you do not have a huge number of molecules. You will get the same general behavior, but will see statistical fluctuations.  (click on the help button for more information).  Do run 10 several times.  Note how you can not exactly duplicate the lines on the graph (unfortunately it is like some of you lab results).  

8. Chose your own values the reaction.  Before each run predict what will happen.  After the run, correct any discrepancies.

9. As a follow-up exercise try the “Relating the Equilibrium Constant to (G and the Forward and Reverse Rate Constants” activity.

