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Lab 2: Copper into Gold: The Alchemist’s Dream

Introduction:
One of the goals of the ancient alchemists was to convert base metals into gold. Although this goal was never attained by chemical methods, the alchemists were able to perform many color changes to make metals resemble gold. In this experiment you will produce some color changes to a copper token and demonstrate diffusion in the solid state.

In the first reaction the token will be silver in color due to a coating of zinc on its surface.

During the second reaction the token is heated, and the zinc diffuses into the copper to form a layer of the alloy brass, which results in the gold color. The following is the chemical reaction that takes place in this experiment.

Zn  +  2 NaOH   (  Na2ZnO2   +  H2 (g)

SAFETY
Goggles or safety glasses must be worn at all times in the laboratory.

Do not allow the sodium hydroxide solution in this experiment to actively boil. Sodium hydroxide is caustic and may splatter causing severe damage to the skin or eyes. In case of contact, wash it off immediately with cold water until the skin no longer feels soapy. In the event that sodium hydroxide gets into your eye, wash the eye well with water for at least 10 minutes and get medical help immediately.

Apparatus required

100-mL or 150-mL beaker, evaporating dish, hot plate, Bunsen burner, graduated cylinder, striker, crucible tongs, paper towels
Reagents needed

copper tokens :  Pre and post 1982 pennies , 3 M NaOH,  Water, zinc 
EXPERIMENTAL PROCEDURE

1. Obtain a pre and post 1982 penny
2. Weigh the tokens and record the mass of each token in your notebook.  You may use the date on the token to identify it. You will be required to construct a data table in you final lab report. 
3. Weigh out 3.0 gram of zinc and place it in a clean evaporating dish.  Add 25 ml of 3 M sodium hydroxide (NaOH) solution. Set the evaporating dish and its contents on a hot plate and heat gently until solution is hot and starts to bubble.  CAUTION: DO NOT ALLOW THE SOLUTION TO ACTIVELY BOIL
4. Prepare you pennies by cleaning thoroughly with a light abrasive pad.

5. Using crucible tongs place the two cleaned pennies in the mixture in the dish.

6. Leave the pennies in the dish for 3-4 minutes.  You will be able to tell when the silver coating is complete.

7. Remove the pennies, rinse it in a beaker of water and blot dry with paper towels.  (Do not rub)  Remove all particles of Zinc.
8. Weigh the silver pennies and record the mass in your notebook. 

[image: image1.emf]9. Using the tongs, hold one of the silver tokens by the edges and heat it in the outer cone of the Bunsen burner flame.  Within a few seconds, the token will change color.  Heat it for three seconds and then immediately quench it in a beaker of distilled water. 
10. Repeat with the second silver penny

11. Weigh the gold pennies and record in table
12. Do not dispose of the zinc – sodium hydroxide mixture.  Leave it for the next lab period.   Clean up any other equipment.  Make sure your hot plate is off and remove the plug from the outlet.  Bunsen burner should also be off.  Leave your work space as you found it. 

13. You should have all the necessary information to write your report. 
Questions for Discussion (answer these in the discussion section of your report)
1. Are the pennies really coated with gold?  
2. How could you determine using Table S in your Chem reference tables if this is really gold?  
Post Questions:
