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Let’s Do Chemistry with a Penny!
By Alexsa Silva

Time in solution Cup with water Cup with vinegar Cup with vinegar and salt

Before you put it in the cup

After 1 minute (min.) 

After 5 min. 

After 10 min. 

After 30 min. (if time allows)

After 1 hour (if time allows)

Describe each penny after you remove it from the cup. (What color is it? Does it have dark spots? Is it shiny or dull?)

  Time on the paper towel Penny from water Penny from vinegar Penny from vinegar and salt

After 1 min. 

After 5 min. 

After 10 min. 

After 30 min. (if time allows)

After 1 hour (if time allows)

What did you experience?
Describe each penny. (What color is it? Does it have dark spots? Is it shiny or dull?)

How does it work?/ Where’s the chemistry?
Most pennies that have been around for a while have dark spots of a 
compound called copper oxide. Copper oxide forms when the copper on 
the penny reacts with oxygen from the air. 

This activity uses a combination of vinegar (a weak acid) and table salt 
(sodium chloride) to remove this layer of copper oxide. When the copper 
oxide comes off the penny, it goes into the solution as the blue copper(II) 

ion. Bubbles of oxygen gas are made, too. With the copper oxide gone, the 
shiny copper that was hiding underneath is revealed! 

Over time, the pennies that were in the vinegar solutions will react 
with oxygen in the air to form more copper oxide. Some of it may even 
be a blue-green copper oxide compound. This is the same substance that 
makes the Statue of Liberty green!

You can do even more!
Repeat this experiment by replacing the white vinegar with red vinegar or lemon juice. How are things different?

Alexsa Silva, Ph.D. is the Director of Instruction and Outreach at the Department of Chemistry at Binghamton University in Binghamton, New York.
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Introduction

We can do a lot of cool experiments with pennies. Pennies are copper-plated zinc coins, with about 2.5% of 
copper (Cu) per coin. It is the copper that gives the reddish color to the penny. In this activity, we will observe what 
happens to the copper when we expose the penny to common household solutions of vinegar, salt, and water.

How does it work?/ Where’s the chemistry?
Most pennies that have been around for a while have dark spots of a ion. Bubbles of oxygen gas are made, too. With the copper oxide gone, the 

Materials
•     3 pennies 

(NOTE: pennies dated before 1982 work best)
•  ½ cup (about 120 mL) of white vinegar
•    3 small plastic cups or bowls and a marker for labels 

(write on a piece of tape if desired)
•  1 teaspoon (about 5 mL) of table salt (NaCl)
•    three pieces of aluminum foil 

(½ inch x ½ inch, or 1.2 cm x 1.2 cm)
•  3 plastic spoons
•  water 
•  timer or clock
•  paper towels

•    optional: lemon juice, red vinegar, more salt

Procedures
1.    Label the cups as follows: 

water
vinegar
vinegar and salt

2.  Add ¼ cup (about 60 mL) of water to the fi rst cup.
3.  Add ¼ cup of vinegar to the second cup.
4.  Add ¼ cup of vinegar and 1 teaspoon of salt to the third cup, and stir until dissolved.
5.  Add a penny to each of the three cups.
6.   Observe what happens to the pennies in each of the solutions. Use the fi rst table 

below to write down your observations at the beginning of the experiment.
7.   After the period of time listed in the table, use a clean spoon for each cup to 

remove the pennies and place them on a paper towel.
8.   Use the second table below to record your observations of the pennies on the 

paper towel.

A Pocket Full of Metal




