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Purpose

· to visualize the role of the reaction rate, equilibrium constant, and the number of atoms reacting upon the state of chemical equilibrium

· to relate Keq to (G, and the forward and reverse rate constants 

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 downloadable 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).

· This program allows you to visualize the chemical reaction in one of three ways:

· equilibrium constant (K) and overall rate constant (k)

· free energy (delta G) and activation energy (Ea) values

· forward (k+) and reverse (k-) reaction rate constants

· 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

Use the SIR DYNAMIC program to run a series of chemical reactions, referred to as “runs”, under the following conditions:

Run #1: K=10.0, k=0.20, all other values are at default settings

Run #2: k+=0.200, k-= 0.020, all other values are at default settings


Run #3: deltaG=-6.0kJ (note that this should be –5.7 kJ, but –6.0 kJ is as close as we can 

              get in this program), Ea=medium, all other values are at default settings

For each of these three runs, record your observations and explain why the reaction proceeded as it did.

Finally, decided upon your own values for the equilibrium constant (K).  What values of deltaG or the rate constants (k) give the best match?  

