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Chapter 11: Quick Activities

Oxidations and Reductions

PROCEDURE

1. Stir about half a teaspoon of salt into about half a 
cup of white distilled vinegar. Use a nonmetal con-
tainer such as a ceramic or plastic bowl.

2. Dip a tarnished penny halfway into the solution 
and notice the rapid cleaning effect.

3. Add at least a dozen tarnished pennies to the 
solution. As they are cleaned, the concentration of 
copper ions in solution will increase.

4. Sandpaper an iron nail to give it a clean surface and 
then rest the nail in the vinegar solution for about 
10 minutes. Watch for the formation of copper metal 
on the nail.

ANALYZE AND CONCLUDE

1. Are copper ions positively or negatively charged?

2. What is the charge on the copper atoms within 
Cu2O? What is the charge on the oxygen?

3. What must copper ions gain in order to transform 
back into a metallic form?

4. What was the iron of the nail able to do for the 
copper ions?

Cleaning Silver
Silver tarnishes because it reacts with the small 
amounts of smelly hydrogen sulfide, H2S, we put into 
the air upon digesting our food. In this reaction, the 
silver loses electrons to the sulfur. You can reverse 
this reaction by allowing the silver to get its electrons 
back from aluminum. 

Flatten a piece of aluminum foil on the bottom 
of a cooking pot. Fill the pot halfway with water and 
bring the water to a boil. Once the water is boiling, 
remove the pot from its heat source. Carefully add 2 
tablespoons of baking soda to the hot water. Slowly 
immerse a tarnished piece of silver into the water 
and allow the silver to touch the aluminum foil. You 

The Penny Copper Nail

Copper metal slowly reacts with the oxygen in air to form reddish copper (I) oxide, Cu2O, which is a com-
pound that coats the surface of older pennies, making them look tarnished. When such a penny is placed 
in a solution of salt in vinegar, the copper (I) oxide acts as a base and reacts with the vinegar to form copper 
salts, which dissolve in the vinegar. This effectively cleans the penny. The copper salts can then be trans-
formed back into copper metal when exposed to an iron nail.
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should see an immediate effect once the silver and 
aluminum make contact. (Add more baking soda if 
you don’t.) If your silver piece is very tarnished, you 
may notice the unpleasant odor of hydrogen sulfide 
as it is released back into the air.

As silver tarnishes, is it oxidized or reduced? 
Is baking soda, NaHCO3, an ionic compound? Why is 
it needed in this activity? Does aluminum behave as 
an oxidizing agent or a reducing agent as it restores 
the silver to its untarnished state?

The Green Penny
Tie, tape, or super-glue an old penny to the end of a 
piece of string. Slowly dip the penny in and out of a 
solution of salt (1/2 teaspoon) and white vinegar (1/4 
cup). This will clean the penny and dissolve surface 
copper ions, which are necessary for this activity to 
work. Without touching or drying the penny, lower it 
into a bottle of fresh seltzer water so that the penny 
remains suspended above the water and within the 
“head” of carbon dioxide gas. Cap the bottle so that 
the penny remains suspended. Wait 24 hours and 
look for signs of blue-green copper carbonate. Why 
do old copper rooftops turn blue-green, while old 
pennies simply become dull?

The Tongue Battery
A battery is made by connecting a metal that tends 
to lose electrons with another metal that tends to 
gain electrons. Two metals that make for a good 
battery are copper and zinc. For copper, use a penny. 
For zinc, find a galvanized nail and smooth out the 
tip with some sand paper. Clean both the penny and 
the nail and then hold the two metals simultane-
ously to the tip of your tongue. Then tilt the penny 
and nail toward each other so that they touch each 
other while also touching your tongue. The moment 
the metals make contact you should sense a small 
tingling sensation. That’s the electric current run-
ning between the two metals. Notice this happens 
only when the zinc and copper are touching, which 
completes the circuit. You have made a battery out 
of a penny and a nail! Why is the effect more pro-
nounced when your tongue is wet with salt water?

Splitting Water
Sharpen both ends of two small pencils. Hold a tip 
of each pencil to the two terminals of a 9-V battery. 
Submerge the other two tips into some salt water. 
After a few moments, bubbles will start to rise from 
the submerged tips. Which tip is releasing hydrogen? 
Which is releasing oxygen? Add some red cabbage 
solution to the salt water and then submerge the 
top of the battery without using the pencils. Why 
does the water around the positive terminal turn 
green? Why does this activity quickly ruin the bat-
tery (which therefore should not be used again)?
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The Penny Copper Nail
1. Copper ions are positively charged.
2. Each copper atom within Cu2O carries a 1+ 
charge. The oxygen carries a 2- charge.
3. The copper ion must gain electrons in order to 
transform into copper metal.
4. The iron atoms release electrons to the copper 
ions so that they transform back into metallic 
copper, which happens upon the surface from 
which these electron came. 

Cleaning Silver
 As silver tarnishes it is oxidized (Ag  ?  Ag+   +  1 e-). 
Baking soda is an ionic compound and it is needed 
in this activity to help the electrons flow through 
the hot solution. The aluminum behaves as a reduc-
ing agent as it gives electrons back to the silver. (Al   
→   Al3+   +   3 e-)

The Green Penny
As described in the opening Hands-On Activity of 
this chapter, old copper pennies turn dull as the 
surface copper reacts with atmospheric oxygen 
to form copper oxides. Dipping the old penny in 
the salt vinegar solution causes the copper oxides 
to react with the acetic acid of the vinegar to form 
copper acetate, Cu(CH3CO2)2. When the copper 
acetate is exposed to the carbon dioxide (which 
turns into carbonic acid) of the seltzer water it forms 

the blue-green copper carbonate, CuCO3. Copper 
roofs tend to turn blue-green as they react with the 
carbon dioxide of the air and carbonic acid of the 
rain. A penny left outside the rain for a long time 
will similarly turn blue-green.

Tongue Battery

The salt water serves as a salt bridge that alleviates 
any build-up of charge that would prevent the flow 
of electrons. Also, the ions of the salt water increase 
the electrical conductivity. You’ll find that the very 
tip of your tongue is more sensitive to the effect 
than other parts of your tongue.

Splitting Water
The energy of the battery is causing the electrolysis 
of water, which generates one volume of oxygen 
for every two volumes of hydrogen. Note carefully 
that a greater volume of gas is arising from the 
negative terminal. Therefore, oxygen gas, O2, arises 
from the positive terminal and hydrogen gas, H2, 
arises from the negative terminal. Without the pen-
cils the conditions are not good for the formation 
of oxygen gas. Instead, hydroxide ions, OH-, are 
formed at the positive terminal and this turns the 
phenolphthalein pH indicator pink. The battery is 
quickly ruined because placing it in the conducting 
liquid short-circuits the terminals, which results in 
a large drain on the battery.

Author Responses to Quick Activities


