Chemistry Lab – Introduction to Oxidation-Reduction: Green Chunks and Foil
In this activity you will investigate a reaction of a salt, copper(II) chloride and aluminum metal. You will use some concepts and skills already learned as well as developing your skills of observation, inference, and inquiry. You will also learn several new concepts.

Safety: Follow all standard safety procedures during this activity.

Disposal: Follow teacher instructions for clean-up and proper disposal of materials following this activity.

Materials:

100 mL-beakers (2)
1 small spoonful of CuCl2
crystals

stirring rod
8 cm x 8 cm piece of Al foil

filter paper
ring stand with iron ring

funnel

Procedure:

1. Obtain the small spoonful of copper(II) chloride in one beaker.

2. Add enough water to make a solution that is approximately 50 mL in volume.

3. Stir the salt and water until all of the solid is dissolved. Record observations.

4. Tear the aluminum foil into tiny bits.

5. Collect the bits of Al and place them all in the beaker with the solution.

6. Observe carefully. Record your observations.

7. When the reaction appears to be nearly complete, stir the mixture to ensure a complete reaction.

8. Set up a filter apparatus and filter the mixture. Collect the filtrate in the other beaker. 

9. Make observations of the residue and the filtrate.

Post-Lab discussion:

1. Prepare for the discussion by listing questions your group develops about the reaction based on your observations; e.g., Why did it… or What happened to the…

2. In your group, discuss and record suggestions to change the procedure to investigate factors that can affect the reaction. Be prepared to share these with the class.

3. During the post-lab discussion, be prepared to take careful notes and ask questions, as several key concepts about oxidation and reduction will be discussed.

Teacher Notes:

This activity is used to introduce redox. They will discover that the Al foil reacts vigorously and exothermically with the copper chloride solution. The Al foil will first turn black and then a reddish-brown solid forms during the reaction (copper). They should also notice the solution loses its green color(Cu2+ gone; Al3+ formed). Some groups may find all of their Al foil disappears while other groups may have bits of foil remaining. (This can be a chance to review limiting reactant, etc. if you have already taught that.)

Discuss their observations with them as a class having groups offer observations. Perhaps list these for all to see. Ask for inferences on what happened to the Al foil and what is the reddish-brown substance. Why did it get so hot? Why did the green color disappear? Also, discuss their ideas about changing the investigation to look at factors that affect the reaction. (I suggest letting them try some of these as a follow-up lab activity.)

Now, it’s your turn… [a follow-up lecture/discussion]

Introduce the concept of electron transfer; electrons lost by Al and gained by Cu2+
Introduce oxidation numbers; elements are zero and monatomic ions are the same as their charge. Let them know they will learn more about oxidation numbers later.

From this point, develop the half-reaction equations for the copper and aluminum. Point out how electrons are seen to be gained when they are added to the reactant side of the equation. And, they are seen to be lost when they are shown as a product of the equation. You can show them the mathematical equivalent for the oxidation half-reaction as electrons subtracted from the Al and explain that in chemistry the convention is to show the electrons lost as a product rather than subtracted from the reactant(s).

So… using this lab, students have learned about making good observations and inferences, and used inquiry to propose new lab procedures. Students were introduced to oxidation and reduction, began to develop concepts of oxidation numbers, and worked with simple half-reactions.

