Lab - Foiled Again

Problem: What will happen to aluminum when it is put in a water solution of copper II chloride, CuCl2?

Balance the following equation:     __Al(s)
+  ___CuCl2(aq)→  ___AlCl3(aq)
+    ___Cu(s)
Background: There are four types of chemical reactions you will be learning about. One type of reaction is called a “Single Replacement Reaction,” where one metal replaces another metal in a compound.  Look at the equation you just balanced above and answer the following questions.
Which metal is part of a compound in the reactants?________________________________________

Which metal is part of a compound in the products? ______________________________________

As a reactant, copper is the copper ion, Cu+2cation, in an ionic compound with chlorine. As a product the copper becomes the red metallic copper. As a reactant the aluminum is silver metallic aluminum but as a product it becomes Al+3 the cation in the ionic compound with chlorine. The metals in this chemical reaction have switched places; one has replaced the other in the ionic compound with chlorine. This is known as a “Single Replacement Reaction.” 

Procedure:

1. Add approximately 100 ml of water to a 250-mL beaker.
2. Add two small scoops of copper II chloride (CuCl2)   Do not touch the CuCl2
3. Place a thermometer in the beaker of water, stir CuCl2 until dissolved.

4. Record the temperature in the data chart, time 0 min.

5. Place 2 squares of aluminum foil in the beaker completely submerging it.

6. Record the temperature and observations every two minutes.

7. Clean-Up by pouring the solution into the waste funnel to separate the solids from the liquid.

Data Table
	Time, min
	Temp.,
 º C
	Observations

	
	
	Color of Liquid
	Color of Solid
	Other observations

	0
	
	
	
	

	2
	
	
	
	

	4
	
	
	
	

	6
	
	
	
	

	8
	
	
	
	

	10
	
	
	
	


Analysis and Conclusion Questions

Balance:

__Al(s)
+  ___CuCl2(aq)→  ___AlCl3(aq)
+    ___Cu(s)
1. What happened to the aluminum?

a. What was the color of the aluminum when you first put it in the solution?
b. Was this aluminum the aluminum metal or the Al+3 ion of aluminum? (remember properties of metals)
c. What properties of the aluminum could you use to answer b above?

d. When the aluminum foil disappeared what form did the aluminum turn into, the metal or the Al+3 ion?

e. What ionic compound did it form? (look at the chemical equation at the top of this page)
f. Explain in one sentence what happened to the aluminum in this chemical reaction.
2. What happened to the copper?

a. What was the color of the copper(II)chloride solution before you put the aluminum foil in? (Note this color is due to the copper in the copper(II)chloride.)
b. Was the copper in the water solution the copper metal or the Cu+2 ion of copper?

c. Explain your answer to b. above.
d. Looking at the products as shown in the chemical reaction above, what is the red solid that appears as a product of this reaction?

e. The initial color of the solution is due to the copper, why would the color get lighter as the red solid appears?

3. From your vocabulary define the following:

a. Exothermic

b. Endothermic

4. Describe the change in temperature in your data table and use that information to determine if this was an exothermic or endothermic reaction?

