Kildonan-East Collegiate

Grade 12 Chemistry

Analogy for an Equilibrium Reaction
Objectives:

· To illustrate the experimental conditions necessary to have a system of equilibrium

· To illustrate the changes which lead to establishing an equilibrium

· To illustrate the effect of applying stress to a system in equilibrium

Apparatus and Materials:

· Two 25 mL graduated cylinders

· Two drinking straws of different diameters

· Graph paper (software)

Procedure:

Part A

1. Complete the table below and record your data as you perform the activity.

2. Fill a 25 mL graduated cylinder with 25 mL of water.  This will be your reactants cylinder.

3. The second 25 mL graduated cylinder will be empty.  This will be your products cylinder.

4. Transfer water, simultaneously, between the cylinders using the straws of different diameters.

5. The straws are lowered to the bottom of the container and the index finger is placed over the top.  Transfer the water and allow the straw to drain.

6. Record the volume of water in each cylinder after each transfer.

7. Plot the volume of water for both cylinders (y-axis) versus the number of transfers (x-axis) on the same piece of graph paper.  Join each set of points with a smooth curve.

Questions

1. How does the rate of “converting” of reactants into products change over time?

2. How does the rate of “converting” of products into reactants change over time?

3. On the graph, circle the region where the formation of products is being favoured.  Why did you choose this region?

4. Circle the region on the graph where the reaction is in equilibrium and does not favour reactants or products.  Why did you choose this region?

5. Explain the answers above using collision theory.

6. The results show the reaction does not go to completion.  What does this mean and why does it occur?

Part B

1. Add an additional 5 mL of water to the reactants cylinder and continue transferring and reading volumes.  This is analogous to putting a “stress” on the system.  

2. Continue to plot the graphs.

Questions:

1. What might the “stress” above be for a real system at chemical equilibrium?

2. What happens to the shape of the curves over time?

3. Explain the similarities and differences in this portion of the graph to the region on the graph to the left.

4. What did the stress do to the rate of forward reaction (reactants to products)?

5. What did the stress do to the rate of reverse reaction (products to reactants)?

6. How did the positions of the equilibrium regions compare?

7. This activity only simulates an equilibrium.  What are some limits of this simulation in reflecting what really happens?
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