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Reactivity 2.3.1 and Reactivity 2.3.4 
Conceptualize equilibrium with ‘water races’
References:
R2.3.1 A state of dynamic equilibrium is reached in a closed system when the rates of forward and backward reactions are equal.
R2.3.4 Le Chatelier’s principle enables the prediction of the qualitative effects of changes in concentration, temperature, and pressure to a system at equilibrium.
Aim
To conceptualize equilibrium and understand Le Chatelier’s principle.
Introduction
In a chemical system that is in a state of a dynamic equilibrium, the rate of the forward reaction is equal to the rate of the reverse reaction. Le Chatelier’s principle states that when a dynamic equilibrium is disturbed, the system shifts the position of equilibrium in order to counter the change and to re-establish equilibrium. 
Equipment list
	Chemicals/materials 
	Apparatus (per group of students) 

	tap water
	2 plastic buckets   
plastic beakers of various sizes  
referee whistle for teacher 


Activity
In this activity, two buckets of water will represent the products and reactants in a chemical equilibrium. You and a partner will represent the rate of the forward and backward reactions by transferring water from one bucket to the other.
Rules 
You and your partner will need to maintain a ‘closed system’ in the race. Therefore: 

1. No water should be spilled outside the buckets during the race.
2. You are not allowed to touch, move, or interfere in any way with, the buckets to make water collection easier. 

1. Dynamic equilibrium
In an open space, for example the school playground, place two plastic buckets, each half-full with water, a few metres apart. 
You and your partner will demonstrate a dynamic equilibrium as follows: 
One of you is assigned the ‘reactants’ bucket, and the other is assigned the 
‘products’ bucket.
You will then both use the same size plastic beaker – to represent equal rates for both the forward and backward reactions – to transfer the water from ‘your’ bucket to the other bucket, without spilling any water outside the buckets (refer to rule 1). 
Your teacher will blow a whistle to start the ‘race’. 
After a few minutes your teacher will blow the whistle again to stop the race. 
Inspect the amount of water in each of the two buckets. 
Reflection
How do the amounts of water in each bucket compare? Is there any change from the amounts at the start? 

2. Disturbing the system 
Now, one of you will use a smaller beaker. Before carrying out the activity, make a prediction of what is going to happen.
Ensure that both buckets have roughly equal volumes of water. 
One of you should replace your original beaker with a substantially smaller one. 
The teacher will blow the whistle to start the race. 
Remember that you are not allowed to touch or otherwise move the buckets (rule 2) and that there must be no water spillage (rule 1). 
The teacher will blow the whistle again after a few minutes to stop the race.
Inspect the amount of water in each of the two buckets.  
Reflection
How do the amounts of water in each bucket compare? Is there any change from 
the amounts at the start? Is there a difference from the first experiment? 
What kind of change does the smaller beaker represent?
In terms of rate, what happens to the process where the larger beaker is used over time? Is an equilibrium still in place?



3. Adding a team-mate 
Now one of you will have a team-mate with their own beaker. 
Run the race again, with all three of you using the same size beakers, but with two people on one ‘side’ and only one person on the other ‘side’. 
The teacher will blow the whistle to start and stop the race.
Inspect the amount of water in each of the two buckets. 
Reflection
How do the amounts of water in each bucket compare this time? 
What does the additional team-mate represent?
In terms of rate, what happens to the process with the additional team-mate over time? Is an equilibrium still in place?

 Post–lab report
Write a report where you:
Summarize the important theoretical concepts described in this lab.
Report your observations in this simulation. Describe your understanding of the terms ‘dynamic equilibrium’ and ‘shifting the position of equilibrium’.  
Evaluate the process. Propose an extension for this activity.
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