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Fuel Cells for Future Energy 
 

AIM 

To make a battery and a fuel cell 

 

YOU WILL NEED 

 

 6 small potatoes 

 6 x 2 pence (or 1 pence) pieces 

 6 x galvanised screws/nails 

 7 insulated wires with crocodile clips 

 a voltmeter 

 an LED 

 2 graphite electrodes (2 pencils work 

well, sharpened with a knife of both 

ends to extend the graphite, or 6 x 0.7 

mm leads for propelling pencils, taped 

together per electrode) 

 selotape 

 Blu tack 

 beaker 

 0.4 M KOH (aq) 

 1 x 9 V battery 

 plastic knife 

 universal indicator paper 

 

PROCEDURE 

Part 1 The Potato Battery 

Push a penny about half way, into a potato. Push a nail into the potato, about 3 cm away from the 
penny, so that only 1 cm of the nail remains above the potato surface. Connect a crocodile wire to 
the penny, and to one side of the voltmeter, and another, to the nail and the other side of the 
voltmeter, and record the voltage. Now disconnect the voltmeter, and attach the crocodile clips to 

the LED – does it light? You need to connect the LED the right way around; connect the nail 
to the negative side of the LED, i.e. the shorter wire, and the copper coin to the positive, 
longer, wire of the LED. Make up 5 more potato batteries, and connect them together, starting 

with 2, 3, 4, 5, and all 6, measuring the voltages each time. This activity may need to be done as a 
class, connecting up with other students’ potato batteries. Take a slice of potato and measure its 
pH. 

Part 2 The Alkaline Hydrogen Fuel Cell 

Take the two pencil electrodes, and tape them together, using a piece of Blu tack in between the 
pencils, to space them, about a pencil width apart. Put 100 mL of 0.4 M KOH(aq) solution  into a 
beaker, and place the electrodes into the beaker. 

Electrolyse water to make you hydrogen/oxygen fuel stock: Firstly you need to make your feedstock 
of hydrogen and oxygen fuel. The simplest way to do this is to hydrolyse the water, using a 9 V 
battery. Connect a crocodile wire to the top of each pencil, with the clip connected directly to the 
graphite ‘lead’ of the pencil, and connect each wire to the anode and cathode of the 9 V battery. 
Observe the electrodes within the water, and leave them connected for 2-3 min. You should see 
bubbles forming on the graphite electrodes. 

Electrolysis: 

(+ve electrode) = Anode: 2 OH–(aq) → ½ O2(g) + H2O(l) + 2 e– 
(-ve electrode) = Cathode: 2 H2O + 2 e– → H2 + 2 OH–(aq) 
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Make your fuel cell: Disconnect the battery, and connect the electrodes up to the voltmeter, and 
observe the voltage over 5-10 min. Do this carefully, trying not to disturb the bubbles on the 
electrode surfaces, as this is your fuel! If you have time, charge up your fuel cell with the battery 

again, and see if you can light the LED. You need to connect the LED the right way around; 
connect the negative electrode (where you connected the negative end of the battery and 
the hydrogen was produced) to the negative side of the LED, i.e. the shorter wire. You will 

probably need to connect a few cells together. 

The alkaline fuel cell: 

(-ve electrode) = Anode: H2 + 2 OH– → 2 H2O + 2 e– 
(+ve electrode) = Cathode: ½ O2 + H2O + 2 e– → 2 OH– 

 

QUESTIONS 

1. The potato battery is made up of two electrodes, and an electrolyte. What is acting as the 
electrodes, and what is acting as the electrolyte? 

2. What is the pH of the potato? 

3. This battery is an example of an electrochemical cell. Chemical energy is converted into 
electricity, due to a spontaneous redox reaction. The potato contains organic acids, and at 
the copper electrode (penny), protons from the acid form hydrogen. At the zinc electrode 
(galvanised screw), Zn oxidises to form Zn2+. Give the half equations and overall equation for 
this cell. 

4. What parts of the cell are being ‘used up’ in the chemical reaction, i.e. what is behaving as 
the fuel within the battery? What will happen when these eventually run out? Are they easy 
to keep renewing in the system? 

5. What happens to the voltage as you connect up more potatoes? Can you light the LED? 

6. For the fuel cell, you first need to electrolyse water to produce hydrogen and oxygen gas. 
What type of energy is being converted here? 

7. You should observe the two electrodes bubbling, and one will bubble more than the other. 
Which bubbles more, the electrode attached to the positive or negative end of the 9 V 
battery? Write an equation for the reaction that is occurring – why do you produce twice as 
much gas at one of the electrodes? 

8. Why do you think it helps to add a pinch of salt to the water? 

9. When you disconnect the battery, and observe a voltage, what happens to this voltage over 
time? Why is this? What is the fuel in this cell? 

10. What by-product is made when the hydrogen and oxygen react in a redox reaction? Why is 
this a ‘greener’ process than combustion? 

11. What are the advantages and disadvantages of hydrogen fuel cells? 

 


