Chemistry Laboratory - Percent Composition of a Penny 
Background Information: 

Post-1983 pennies have a copper jacket and a zinc core. We hope to determine the percent composition of these two metals present in a penny. The accepted composition of these pennies is: 2.5 % copper and the remainder zinc.
In order to determine the mass of each metal in a penny, the metals are separated by chemical reaction. Copper’s chemical activity is low, especially when compared to zinc. Therefore, copper will resist reaction with many acids such as hydrochloric. The zinc will readily replace the hydrogen in hydrochloric acid forming zinc chloride in solution and releasing the hydrogen as a gas.
The reaction appears as:

Zn(s)      +       2 HCl(aq)     ----------->       ZnCl2(aq)       +         H2(g) 

Purpose:

To determine the percentage composition of a penny.

To identify and recognize the mass and mole relations ships in a chemical reaction.

Materials:

2 - beakers, 100 mL

graduated cylinder, 50 mL & 10 mL

forceps



A post 1983 penny
3.0 M HCl


acetone

Safety: 

Wear your safety goggles and apron 

Hydrochloric acid is corrosive. If spilled on skin flush with water immediately!
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Procedure: 

1. Take a post-1983 penny and, using a triangular file, lightly etch an “X” on one side of the penny. Also, notch the edge of the penny at four places 90o to each other. Notches must reach the inner core of the penny.
2. Mass and observe the penny. 

3. Using a graduated cylinder, measure 40.0 mL of 3.0 M HCl and pour it into a 100mL beaker. 

4. Place the penny in the HCl solution and observe for several minutes. 
5. Write your name on the beaker. Place the beaker back near the wall of the lab bench or on the window ledge. 

1. Using your forceps, carefully remove the fragile copper jacket that is left from the penny. Rinse it gently with distilled water over the beaker of solution.
2. Place about 8 mL of acetone in another 100 mL beaker. Swirl the penny in the beaker for a short time. Pull out and set aside to dry.

3. Decant the acid solution in to a beaker. If no solids are present, discard the acid solution.
4. Mark the beaker holding the penny with a marking pen. Place the penny and beaker into the drying oven. 

1. Mass the dry copper jacket. 

DATA TABLE
. 

	Description 
	Mass in grams

	Penny
	

	Copper jacket
	


Calculations:

Determine the percentage composition of the penny
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Conclusion:
Discussion of results

Additional related questions:

1) Examine the ingredients of a soda such as Coke or Pepsi. Would you prefer to store your soda in a copper or zinc container. Support your decision.

2) a) Using the balanced equation and assuming a coin to contain 2.44 grams of zinc, how many moles of HCl are needed to completely react with all of the zinc metal? 

b) How many moles of zinc chloride would be produced? 

c) How many grams of hydrogen gas would be produced? 

.
