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Three-Penny Battery
Create your own battery using items from your family’s junk drawer.
Adult supervision required

From the Junk Drawer:
 Galvanized zinc washers

 Jar or plastic cup

 Scrap of corrugated cardboard

 At least 3 pennies

 Pen

 LED lightbulb

 Scissors

 Electrical tape

 Vinegar

 Wire stripper (optional)

i-xii_1-210_2b_Junk_Drawer_3rdpgs.indd 145

7/22/15 6:40 PM

146

Ju n k D ra we r Chem i st r y

Step 1: Lay a galvanized zinc washer on top of cardboard and trace around
it. Repeat to create at least six cardboard circles. Zinc washers are the most
common type found. Zinc is bright, shiny, and silver colored.

Step 2: Use scissors to cut out the cardboard disks.
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Step 3: Pour about an inch of vinegar into your jar or plastic cup. Soak
the cardboard disks in vinegar. Press down on the disks with a pen to
submerge them completely. They should stay in the solution for at least
one minute.

Step 4: Lay a washer down on a countertop.
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Step 5: Take one of the cardboard disks out of the vinegar. Shake off any
excess vinegar. Stack it on top of the washer.

Step 6: Place a penny on top of the cardboard disk. The zinc-cardboardcopper combination you just created is called a cell. It will deliver less than
1 volt, so you will need more cells to light an LED bulb.
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Step 7: Put another washer directly on top of the penny.

Step 8: Add another cardboard disk. Again, shake off any excess vinegar. The
disk should be soaked, but you want to avoid any drips.

i-xii_1-210_2b_Junk_Drawer_3rdpgs.indd 149

7/22/15 6:40 PM

150

Ju n k D ra we r Chem i st r y

Step 9: Put another penny on top and repeat the pattern again. From top to
bottom, you should have: washer, disk, penny, washer, disk, penny, washer,
disk, penny. This creates a battery with three cells, which will be enough to
light an LED bulb.

Step 10: Wrap a piece of electrical tape around the battery to hold it
together.
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Step 11: You will need an LED light to show off your battery. You can buy
them, but there are other sources, like your junk drawer. Old toys that have
an LED light will work. Or a string of LED holiday lights that is headed
for the trash. When holiday lights go out, usually only one bulb is burned
out, but the rest are good. (You can also test the LED with a normal
battery to make sure the LED is good.) Almost all portable lights in
devices today are LEDs. When you remove the light, keep as much wire as
possible. You might want to get adult help to strip some of the insulation
off the last ½ inch of each wire. Use scissors (or wire strippers) to lightly
cut through the insulation only. Twist the wire as you lightly cut and then
pull the plastic insulation off. Stripping wires takes practice, so don’t worry
if it takes you a few tries. Slide each wire of the LED under the tape on
each end of your battery. The LED should light. You can squeeze the wires
onto the metals with your hands. The electric current is not strong enough
to hurt you, and besides, it would rather go through the metal of the wires
instead of your skin. If the LED doesn’t light, reverse the wires and try it
again. Turn off the lights in the room to see the light better.

Extensions: Try adding more cells and the bulb will be brighter. You could
also try using Gatorade instead of vinegar. Leave the light somewhere safe
and see how long your battery lasts.
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The Science Behind It
Batteries are created using two different metals with an electrolyte between
them. The metals for this experiment were zinc and copper. The electrolyte
was the vinegar soaked into the cardboard. The stack with the cardboard
between created a cell. The two metals are electrodes. The current will flow
from the copper to the zinc. The electrons are free to move through the vinegar
and create a current in the electrolyte (vinegar). All acids will act as electrolytes
in water.
If you leave batteries in a toy for years, the battery acid will actually leak
out and destroy your toy. You have probably seen the remnants of this acid
electrolyte if you have opened an old toy with batteries in it.
When you connect the electrodes with any conductor (like the LED and
wires) the current will flow through it. LEDs usually take about 1.5 volts to
light up. Each cell creates about 0.6 volts. When you stack three cells up, you
get 1.8 volts, and the LED will light. More voltage equals a brighter light, but
three cells are required to see most LEDs. Experiment and try to create a super
bright light from your own homemade battery.
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