AN ANALOGY FOR AN EQUILIBRIUM REACTION
STUDENT EXPERIMENT
Objectives: 

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

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

· To illustrate graphically the changes which lead to the establishment of equilibrium. 

Apparatus and Materials: 

	two 25 mL graduated cylinders

	
	graph paper

	two drinking straws of different diameters



Procedure: 

1. Copy the table below into your lab book and record your data as you perform the experiment. 

	Number of transfers
	Volume of water cylinder "A" (mL)
	Volume of water cylinder "B" (mL)

	0
	25
	0

	1
	 
	 

	2
	 
	 

	3
	 
	 

	etc.
	 
	 


2. Label a 25 mL graduated cylinder "A" (reactants) and fill it to the 25 mL mark with water. Label a second 25 mL graduated cylinder "B" (products). 

3. You and a partner are to transfer water simultaneously from one cylinder to the other, using straws of different diameters. Lower the straws into the respective cylinders, and when each straw touches the bottom of the cylinder, place your index finger over the open end of the straw. Transfer the water collected to the other cylinder and allow the straw to drain. 

4. Remove each straw and record the volume of water in each cylinder, being careful to read the meniscus to the nearest 0.1 mL. 

5. Return the straws to their original cylinders and repeat the process, recording the volumes after each transfer. 

6. After three successive transfers result in no further change in volume, add 5 mL of water to cylinder "A". Record the volume in each cylinder, then resume the water transfer until three successive transfers again result in identical volumes. 

Calculations: 

1. Plot the volume of water for both cylinder "A" and cylinder "B" on the y-axis of the same piece of graph paper against the number of transfers on the x-axis. Join each set of points with a smooth curve. 

Questions: 

1. Describe, based on your graph, the changes in volume (analogous to concentration) and corresponding rates that occur in each curve up to the point where the extra 5 mL was added. 

2. Describe the change that occurs in the curve for cylinder "A" at the point where the 5 mL of water is added. 

3. What significance can be attributed to 

a. the point where the two curves meet? 

b. the first flat portions of the two curves? 

c. the second flat portions of the curves? 

4. What change in the final volume of water in cylinder "B" results from the addition of the 5 mL of water to cylinder "A"? 

5. What is the evidence that equilibrium has been established if 

a. the data for the water transfers are observed? 

b. the plotted data are observed? 

6. Why is this particular system called "closed"? 

7. The additional 5 mL of water constitutes a "stress" on the system. 

a. What analogous stress would be involved if the system really represented a chemical reaction in equilibrium? 

b. Name two other "stresses" which could be imposed on a chemical system. 

8. What factor controls the relative volumes of water in each cylinder at equilibrium in this exercise? 

9. Consult with other members of your class to see if their graphs are similar to, or different from, yours. Account for any differences you find. 

10. In a real chemical system, what factor would control the relative concentrations of reactants and products present at equilibrium? 

�Try and get the short glass graduated cylinders – straws are too short for the long grad cyl


�Hit up coffee bars





