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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.
MATERIALS NEEDED:

Shiny penny

granular or powdered zinc


tongs or forceps

Hot plate

1 M zinc chloride (ZnCl2) solution

Bunsen burner

Evaporating dish
beaker filled with cold water


paper towels

Mass balance

graduated cylinder

PROCEDURE:

1. Wear goggles and take CAUTION in performing this experiment.

2. Clean a pre-1982 penny with steel wool or a pencil eraser.  Obtain as shiny of a penny as possible.

3. Place 1g of granular or powdered zinc per person into an evaporating dish.  Add 20 mL of 1M zinc chloride solution (ZnCl2) per person into the evaporating dish. IF YOU ARE IN A GROUP OF THREE, ADD 3 GRAMS OF GRANULAR OR POWDERED ZINC AND 50 ML OF 1M ZINC CHLORIDE SOLUTION TO THE EVAPORATING DISH, AND ALL THREE PENNIES. Use tongs to place the penny in the dish, and put the evaporating dish onto the hot plate.

4. Heat the mixture until it just starts to boil.  This should take about five minutes.  Carefully stir the mixture with the tongs and turn the penny.  Continue to heat and stir gently until the penny becomes covered with zinc and appears gray in color.  This usually takes less than a minute.

5. Use the tongs to remove the penny.  Rinse the penny in cold tap water, and pat it dry.

6. Using tongs to hold the penny, gently heat the penny in the cool, outer portion of a Bunsen burner flame until it changes color.  Record your observations.

7. Continue heating gently for two or three seconds longer, then immediately immerse the penny into a fresh beaker of cold water.  After the penny has been cooled for over a minute, pat it dry and record your final observations.
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Background information:  A Brief History Of The American Penny

The US Abraham Lincoln penny was first minted in 1909. During World War II, copper was a metal in high demand and during 1943 the US treasury decided to stop using copper in the making of pennies. It used mostly zinc instead. Thus, 1943 pennies had a silver color and were sometimes referred to as "silver pennies." Coin collectors usually collect these types of rare coins. If you ever speak to a coin collector, ask about the silver pennies of 1943. However, it was not until 1982 that the US treasury permanently changed the metal composition of the old penny. The new pennies are almost as durable as the old pennies, since the strong copper plating protects the zinc - which is more chemically reactive than copper.

Conclusion Questions:

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

2. Did a physical change or a chemical change occur during this laboratory?  How do you know this?
3. What could we do to the penny to confirm, or prove, your answer to #2?

4. 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?
5. How can we be sure that we have an alloy of metals, and not a compound?
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Background Information:  Buoyancy

At the time of 300 B.C., the Greek scientist Archimedes discovered that the buoyant force is equal to the weight of the displaced fluid. He did this in the bathtub. As the story goes, King Hiero had a crown of gold that he thought might be silver. He asked Archimedes to solve the problem. One day when Archimedes was taking a bath he noticed that water spilled out when he stepped into a full tub. His body took up space and displaced an amount of water equal to his body's volume. 'Eureka'' he shouted. He solved the problem. To test if the crown was pure gold, Archimedes got a silver bar and a gold bar that had the same mass as the crown. If the crown was gold it would displace the same amount of water as the gold bar. It did not; it displaced an amount of water equal to the silver bar. The crown was not pure gold.

1. Did you really alter the penny and truly change it into gold?  

2. Are there any tests that we could perform on our penny to confirm or deny that it consists of pure gold?  List and describe one of these tests below:
3. Is it a simple task to change one element into another?  Why do you think this?

4. How could we chemically change one element into another, then?
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