COPPER TO GOLD:  THE ALCHEMIST’S DREAM
PURPOSE:

To observe the physical changes that take place when a mixture is formed between two metals

BACKGROUND INFORMATION:
An alchemist was a combination of magician and metallurgist who tried unsuccessfully to convert common metals into gold.  The craft flourished from ancient times until the 18th century.  Alchemists were not early chemists, as some people believed, but their practical knowledge about elements and compounds contributed to the work of the earliest true chemists.  Like the alchemists, you will not turn copper into gold, but by allowing the copper in a penny to mix with zinc under certain conditions, you may create an interesting ALLOY, or homogeneous physical mixture of two or more metals, of these two metals.  The new Saquajawea dollar coin is an ALLOY of five different metals - copper, zinc, tin, manganese, and nickel.  Although it looks as if it were comprised of one metal, it is simply a physical mixture of these metals.  Mixtures in which the various parts are indistinguishable from one another are called HOMOGENEOUS MIXTURES, OR SOLUTIONS.  Some commonly used alloys are bronze, which is a mixture of copper and tin, and brass, which is a mixture of copper and zinc.
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MATERIALS: 
· Protective goggles

· 250-mL beaker

· 25-mL graduated  cylinder

· Tong

· Watch glass

· Hot plate

PROCEDURE:
1. Obtain three pre-1982 pennies.  Use steel wool to clean each penny until it is shiny.  Record the appearance of the pennies in the table below.

2. Set aside one of the clean pennies to serve as a control-an untreated sample that can be compared later to the other two treated coins.

3. Weigh a 2.0-g to 2.2-g sample of granulated zinc (Zn). Place it in a 250-mL beaker.

4. Use a graduated cylinder to measure 25 mL of 1 M zinc chloride  (ZnCl2) solution.  Add the solution to the beaker containing the zinc metal.  Caution: Zinc chloride solution can damage skin.  If any accidentally spills on you, notify your teacher immediately; wash the affected area with tap water immediately. 

5. Cover the beaker with a watch glass and place it on a hot plate. Gently heat the solution until it just begins to bubble, then lower the heat to continue gentle bubbling.  Do not allow the solution to boil vigorously or become heated to dryness.  Caution: Note the warning about zinc chloride solution in step 4.

6. Using tong, carefully lower two clean pennies into the solution in the beaker.  To avoid causing a splash, do not drop the coins into the solution.  Put the watch glass on the beaker and keep the solution boiling gently for two to three minutes.  You will notice a change in the appearance of the pennies during this time.

7. Using tong, remove the two coins from the beaker.  Rinse them under running tap water, then gently dry them with a paper towel.  Set one treated coin aside for later comparisons.

8. Briefly heat the other treated, dried coin in the outer cone of a burner flame, holding it with tong.  Heat the coin only until you observe a color change, which will take 10 to 20 seconds.  Do not overheat.

9. Immediately rinse the heated coin under running tap water, and gently dry it with a paper towel.  Record your observations in the table below.

10. Observe and compare the appearance of the three pennies.  Record your observations in the table below.

11. When finished, discard the used zinc chloride solution and the used zinc as directed by your teacher.

12. Wash your hands thoroughly before leaving the laboratory.

DATA TABLE:
	Condition
	Appearance

	Untreated penny


	

	Penny treated with Zn and ZnCl2

	

	Penny treated with Zn and ZnCl2 and heated in burner flame


	


QUESTIONS:

1. a. What type of substance did you create (element, compound, heterogeneous mixture, homogeneous mixture, etc.)?  

b. If we do in fact have an alloy or a physical homogeneous mixture of two metals, what is the identity of this alloy?  What two metals make up this alloy?
2. If someone claimed that a precious metal was produced in this activity, how would you decide whether the claim was correct?

3. Identify at least two practical uses for metallic changes similar to those you observed in this activity.
4. a. What happened to the copper atoms originally present in the treated pennies?

b. Do you think the treated pennies could be converted back to ordinary coins? If so, what procedure would you use to accomplish this? 
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