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Your teacher will set up a micro-scale experiment to find out what happens when ammonia gas and hydrogen chloride gas are allowed to mix.

Universal indicator is used to show the presence of the gases. 




Predict
Describe what will be observed when the ammonia and hydrochloric acid are added and left to evaporate.
	
	
Explain
Why do you think these changes will happen?
	
	
	

	The teacher adds drops of concentrated hydrochloric acid and ammonia and replaces the lid.




Observe
Describe what you observe.
	
	
Explain
Were your prediction and explanation correct?
Try to improve your first explanation to explain what happens more clearly. 
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Chemistry > Big idea CCR: Chemical reactions > Topic CCR8: Chemical equilibrium > Key concept CCR8.1: Dynamic equilibrium
	Response activity

	Peter dish reaction



Overview
	Learning focus:
	At dynamic equilibrium the rate of the forwards reaction is equal to the rate of the reverse reaction meaning that the reaction mixture contains both reactants and products.

	Observable learning outcome:
	Recognise that some chemical reactions are reversible

	Activity type:
	Talking heads

	Key words:
	chemical reaction, reversible



This activity can help develop students’ understanding by addressing the misunderstandings revealed by the following diagnostic question:
· Ammonium chloride
What does the research say?
Van Driel (2002) states that introductory courses generally present chemical reactions as taking place in one direction only. He points out that this means that the introduction of the idea of chemical equilibrium requires students to revise their initial conception of a chemical reaction. 
Ways to use this activity
Students should complete this activity in pairs or small groups, and the focus should be on the discussions.  It is through the discussions that students can check their understanding and rehearse their explanations.
To begin, each group should discuss the activity and use their scientific understanding, firstly to predict what they think will happen, and then to explain why they think they are going to be right.  If students in any group cannot agree, you may be able to direct them with some careful questioning.  
Students now watch a demonstration. After the demonstration each group should be given the opportunity to change or improve their explanation.  A good way to review your students’ thinking might be through a structured class discussion.  You could ask several groups for their explanations and put these on the whiteboard.  Then ask other groups to suggest which explanation is the most accurate and the most clearly expressed, and through careful questioning work up a clear ‘class explanation’.  
A useful follow up is for individual students to then write down explanations in their own words – without reference to the class explanation on the board (i.e., cover it up).

Differentiation
The quality of the discussions can be improved with a careful selection of groups; or by allocating specific roles to students in each group.  For example, you may choose to select a student with strong prior knowledge as a scribe. They may question the others and only write down what they have been told.  This strategy encourages contributions from more members of each group. 
Equipment
For the teacher:
· petri dish
· damp universal indicator paper
· two empty blister packs
· 1 drop of 2M ammonia (Danger: corrosive). 
· 1 drop of concentrated hydrochloric acid (Danger: corrosive)
· (blue) laser light
Eye protection should be worn, and any other health and safety requirements followed. 
Health and safety
Practical work should be carried out in accordance with local health and safety requirements, guidance from manufacturers and suppliers, and guidance available from CLEAPSS.
Technician notes
This experiment is described on Bob Worley’s you tube channel which also shows the use of the laser light. 
https://www.youtube.com/watch?v=BKrbePYoxc4
The microscale approach means that only a very small quantity of ammonia and concentrated hydrochloric acid are used. 
There are alternative methods to show the reaction between ammonia and hydrogen chloride for example https://edu.rsc.org/experiments/diffusion-of-gases-ammonia-and-hydrogen-chloride/682.article however the experiment in this activity has the advantage of using universal indicator paper to provide visual evidence of the diffusion of the two gases.
Expected answers
Students should observe the universal indicator change red on one side as hydrogen chloride gas diffuses and blue on the opposite side as ammonia also diffuses.
When the gases meet the laser light should reveal the fine ammonium chloride aerosol that forms.
The explanation is that to start with there are hydrogen chloride molecules and one side and ammonia molecules on the other. When the molecules have diffused far enough, they meet and react forming white ammonium chloride. 
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