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Activity 25:   Making a fuel cell





Student worksheet














Questions


During electrolysis in the fuel cell what reaction is taking place at each electrode? Give an equation for each reaction.


What is happening when the cell is connected to the voltmeter?


What happens to the anode in the lead acid battery when electrolysis is taking place?


Pb ( Pb2+ + 2e– and 


PbO2 + 4H+ + 2e– ( Pb2+ + 2H2O 


are the half-equations for the reaction when the lead acid battery is connected to the voltmeter. What is the overall ionic equation?


Give one advantage and one disadvantage for each system.








From the examiner 


Demonstrate skilful practical techniques.


Make and record valid observations.


Organise your results suitably.








Safety


Wear a lab coat, safety spectacles and nitrile disposable gloves, tie long hair back.








Data/diagram


Figure 25a						                Figure 25b


 �              �





Analysis of results


What did you observe around each part of the coiled wire?


What was the voltage when the fuel cell was first connected to the voltmeter?


What happens during the next four minutes?


What was the voltage when the lead acid battery was first connected to the voltmeter?


What happens during the next four minutes?

















Procedure


To make a fuel cell, take each piece of platinum wire and coil half of each wire around a thin straw or nail.


Support the wire in the card as shown in Figure 25a so that the coiled wire can dip into the water in the beaker and the straight part of the wire can be connected to the power pack using the electrical leads and crocodile clips.


Put 75 cm3 of water into the beaker and add 1 cm3 of the 0.1 mol dm–3 sulfuric acid solution.


Rest the card on the top of the beaker making sure that the two coils of platinum are in the water but are not touching.


Complete the circuit.


Set the voltage to 9 volts and allow electrolysis to take place for about five minutes. Note the bubbles on the coil.


Remove the power pack and connect the two wires to the voltmeter. Note the reading and watch what happens to the voltage over the next three to four minutes.  


Now try the laboratory version of a lead acid battery. Put 75 cm3 of 1.0 mol dm–3 sulfuric acid into the other small beaker.


Using the two strips of lead as electrodes, set up the circuit connected to the power pack as shown in Figure 25b. Set the voltage to 6 volts and allow electrolysis to take place for about five minutes. Note the changes that occur on the lead electrodes.


Remove the power pack and connect the two wires to the voltmeter. Note the reading and watch what happens to the voltage over the next three to four minutes.


 

















Equipment/material


Two 15 cm lengths of platinum wire


Piece of card 3 cm longer than the width of the beaker


D.c. power pack


Two 100 cm3 beakers


Distilled/deionised water


1 cm3 0.1 mol dm–3 sulfuric acid (low hazard)


75 cm3 1.0 mol dm–3 sulfuric acid (irritant)


Voltmeter (0 to 20 v reading to 2 d.p.)


Two strips of lead (toxic)


Two electrical leads and crocodile clips


Straw or thin nail


Two 100 cm3 measuring cylinders


Two 10 cm3 measuring cylinders





Objective				


Be able to make a fuel cell and measure the output voltage from the cell.


Be able to compare the fuel cell with a lead acid battery.
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