Dynamic Equilibrium Water Toss

Two students pour water between two large containers (starting with one full, one empty) until equilibrium is achieved.  This really helps students visualize the concept of equilibrium.

Materials

2 large containers (aquariums or jars), about 5 gallons each. 

2 beakers or cups the same size, and a third one that is of different volume

Colored water

Assembly
Fill one container  nearly to the top with colored water.  Put them near each other and get 2 student volunteers.  This gets messy with splashing.  Remove anything you don’t want wet (gradebook, etc.)

To Do and Notice

Give each of the volunteers a beaker, about 250 mL, and tell them to dip into their large containers and fill their beakers.  The “empty” container does have air!

Then, tell them to pour the contents of their  beaker into the other student’s large container.  Tell them to repeat.  No tipping of the large containers!

Just let the class observe.  At some point, they will see that there is no change in levels (but they won’t be the same levels).  They are at equilibrium, and since there is far more “reactant” (the one that was full at the beginning), the reverse reaction must be favored.  

Tell them that you will now make it more fair.  Give the “reactant” a smaller beaker (or the “product” a larger one) and have them continue to bail.  This corresponds to a change of concentration.  Eventually, the larger beaker will not fill completely, but levels are not changing, that is, they have now reached equilibrium.  

Ask the class how to model heating up the reaction.

Ask the class how you can tell that they are in equilibrium (observation).  Ask them how this can be tested.  Eventually, one student will suggest pouring the water from the beaker that is not completely full (since they cannot tip the big container) into the smaller beaker.  

What’s Going On?
This equilibrium is dynamic, because the forward and reverse reactions are going at the same rate, though there is no change in the quantities of reactants or products.

Applying heat results in both the forward and reverse reactions speeding up, but amounts transferred don’t change.  This analogy could get confusing for endothermic or exothermic reactions, however, in an exothermic reaction, only the product “heats up” (that person bails faster), resulting in the reverse reaction being “favored.”

When the water from the larger beaker is poured into the smaller beaker, students will see that the same volume of water is being transferred in both directions.  The system is in a new state of equilibrium.

