Cobalt Equilibria – Shifting the position of equilibrium by varying the temperature.
This video demonstrates the shifting in the position of a dynamic equilibrium reaction.  



endothermic

Co(H20)6 2+ + 4Cl-           
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exothermic
Chemical equilibrium is called dynamic equilibrium because the forward and the reverse reactions are both taking place at the same rate.  The position of equilibrium refers to equilibrium concentrations of the reactants and products.  If the position of equilibrium lies to the left, the concentration of the reactants is greater than the concentration of the products.
The position of equilibrium can be shifted by varying the temperature, pressure (if gases are involved), concentration of reactants or products.  When a change is made to the system, the position of equilibrium shifts according to Le Chatelier’s principle.   ‘If a system is at equilibrium, and a change is made in any of the conditions, then the system responds to counteract the change as much as possible’.
The video shows a tube containing with the position of equilibria being fairly central – we can tell this because the colour of the solution in the tube is a mix between pink and blue.  The video demonstrates one tube being placed in a beaker of boiling water and the other tube being placed in a beaker of ice.
Questions to ask when demonstrating this practical, or showing the video.
Before demonstrating this practical or video the students need to have been taught about chemical equilibria and Le Chatelier’s principle.  Before initiating the demonstration the equation should be written up so that students can refer to it when observing the colour changes and when answering the questions directed at them.
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1. What colour is the solution in the test tubes at the start?

2. What does this tell us about the concentrations of the reactants and products?
3. What does this tell us about the position of equilibrium?

4. What happens when the tube is heated by being placed in a beaker of ice?

5. Which reaction has been favoured?

6. Has the reaction that has taken place taken in heat or given it out?

7. What does this tell you about the reverse reaction?

8. What happens when the tube is heated by being placed in a beaker of boiling water?

9. Which reaction has been favoured?

10. Has the reaction that has taken place taken in heat or given it out?

11. What does this tell you about the forward reaction?

12. Do the changes that you have observed support Le Chatelier’s principle? Explain
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Control





Boiling Water





The forward reaction has been favoured.  This reaction has served to take in the excess heat in an attempt to counteract the change imposed by being placed in hot water.  The forward reaction is therefore endothermic.





Ice





The reverse reaction has been favoured.  This position of equilibria has moved to produce heat in an attempt to counteract the change imposed by being placed in ice.  The reverse reaction is therefore exothermic.











