
2A The lemon battery
What kind of chemistry creates electricity in a battery?

Part 1: Making a lemon light up

1. Roll the lemon on a table so that the juice can flow easily. 
2. Make two small incisions on the lemon about 2 cm apart. 
3. Insert the piece of magnesium and the piece of copper in the lemon. 
4. Use the clip-leads to connect the leads of the LED to the copper wire and the magnesium ribbon.
5. (1) The LED should light up.

(2) If the LED does not light, switch the way that the LED leads are connected to the copper and the 
magnesium.

Part 2: What just happened?
1. Why did the LED light up?
2. Where did the electricity come from?

Everything on earth stores and uses energy to 
stay alive.  The ultimate source of this energy is 
the sun. By what process does life collect and 
store its energy? In this experiment you will see 
how the process of energy storage (and use) in 
living things is described by electrochemistry!  
We, and the lemon, are both living batteries!

Materials
• One lemon
• A light emitting diode (led)
• A 5 cm piece of copper wire
• A 5 cm piece of magnesium ribbon
• two clip-leads
• The chemistry probe system with voltage probe.
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Part 3: Try something new
1. What happens if you replace the magnesium ribbon with a copper wire? Does the light go on?
2. What happens to the intensity of the light if you use two copper wires and two magnesium ribbons?

Does the light intensity increase, stay the same or decrease?

Part 4: Let’s measure the electricity that comes out of the lemon
1. Connect the red alligator clip of the voltage probe to the copper 

wire and the black to the magnesium ribbon.
2. Connect the voltage probe to the probe system and measure the 

voltage
3. Insert a second copper wire and a second magnesium ribbon 

and measure the voltage
4. Now reverse the red and black alligator clips and measure the 

voltage again.

Part 5: Did you observe this?
1. What happened to the voltage reading when you inserted the second piece of copper wire and 

magnesium ribbon?
2. What? The voltage reading did not change? But how do you explain the increase in the intensity of 

the light when you doubled up the copper and the magnesium??
3. If the two pieces of metal that are inserted into the lemon are the same the LED does not light. 

Why? Does this mean that the choice of metal somehow affects the experiment.

Part 6: Another variation
1. Replace the copper wire with a zinc coated (galvanized) nail.
2. Connect the red alligator clip of the voltage probe to the zinc nail and the black alligator clip to the 

magnesium
3. What is the voltage reading now?
4. Is it higher or lower than the case with the magnesium/copper?
5. If you connect the led as you did on part 1 does it light up?
6. Do you think that the type of metal has something to do with the voltage that is generated?
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2A Electrochemical Cell: The Battery
How do batteries store energy?

Why is the energy of a battery used only when something is connected across 
its terminals? 

Part 1: Voltaic Cell

1. Fill up the test tubes with the MgSO4 and the CuSO4 solutions
2. Place the magnesium ribbon in the MgSO4 solution and the copper wire in the CuSO4 solution
3. Connect the red alligator clip of the voltage probe to the copper wire and the black alligator clip to 

the magnesium ribbon.
4. Turn on the probe system and measure the voltage

Batteries store chemical energy and convert it 
to eletrical energy by connecting the positive 
and the negative terminals. When the teminals 
are connected electricity flows. The flow of 
electricity is a result of a chemical reaction that 
takes place inside the battery. The chemical 
reaction depends on the materials that the 
battery is made of.

Materials
• 1M solution of MgSO4 (epsom salt)
• 1M solution of CuSO4
• A light emitting diode (led)
• A 5 cm piece of bare copper wire
• A 5 cm piece of magnesium ribbon
• A 10 cm of copper wire with stripped ends
• two clip-leads
• two small test tubes
• A piece of cotton cloth 5mmX50mm
• Sodium chloride solution
• The chemistry probe system with voltage probe.



 10

Investigation 2A      Electrochemical Cell: The Battery

Part 2: What did you observe?
1. What voltage did you measure?
2. Does it make sense that the voltage is zero?

Part 3: Try something new
1. Now take a piece of copper wire, bend into U shape and 

place it as a bridge connecting the test tubes as indicated in 
the drawing.

2. What is the voltage reading now?
3. What happens to the voltage reading if you remove the U 

shaped piece of copper wire?
4. Leave the wire in place for about three minutes. Remove the 

wire and look at the two ends.
5. What do you observe?
6. Does the end of the wire placed in the MgSO4 solution 

change color?
7. It seems like something has deposited on the copper wire.

Part 4: Learn about the salt bridge
1. Soak the cotton cloth in the NaCl solution and 

place it as a bridge connecting the two test tubes. 
This is the “salt bridge”.

2. Measure the voltage between the copper wire and 
the magnesium ribbon with the voltmeter

3. What voltage do you read?
4. What happens when you switch the connection of 

the red and the black alligator clips
5. What happens to the voltage reading if you remove 

the salt bridge?
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Part 5: Is this a real battery?
1. Using the clip-leads connect the led to the 

magnesium ribbon and the copper wire.
2. If the led does not light up switch the way that the 

led is connected to the magnesium and the copper. 
Why does switching the connections to the LED 
make a difference? HINT: a diode is an electrical 
device that only allows current to flow in one 
direction, like a one-way street.

3. Try connecting two pieces of copper and/or two 
pieces of magnesium. Does the intensity of the 
light coming from the led change? Can you think 
of a possible explanation for the change, or lack of 
change
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