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Overview: This module is designed to provide students with hands-on experience with a simple experiment that demonstrates the basic chemical/physical principles of a fuel cell. 

By the completion of this module, students will be able to:
1. Build a simple gas battery
2. Use a voltmeter
3. Describe the basic process of electrolysis and reverse electrolysis
4. Explain the main difference between batteries and fuel cells
5. Explain the role of platinum catalyst in a fuel cell (?)

Concepts/processes: electrolysis, reverse electrolysis, fuel cell effect, catalysts

Module duration: 2 hours with both the PowerPoint presentation and lab activity/experiment (can be broken into multiple class periods if necessary)

PowerPoint presentation: Annotated slides are provided. These could be used in conjunction with the lab activity (during the same class, or in a prior class session). The PowerPoint presentation includes an overview of the experiment and makes the connection between the simple lab experiment and Proton Exchange Membrane (PEM) fuel cells, which typically use a platinum catalyst similar to that demonstrated in the lab experiment below.

Fuel Cell Laboratory Activity: 
The Fuel Cells module has been developed primarily around a simple, relatively inexpensive experiment (as fuel cells kits/experiments go): “Discovering the principle of the fuel cell at home or in school” written by Dr. Martin Schmidt. Dr. Schmidt graciously agreed to allow us to utilize his “manual” and share it with you for educational use, which we have included in your module packet. Dr. Schmidt’s contact information and website address are provided below.

Materials and Supplies
· Small glass with water and ½ to 1 tsp. table salt
· Digital voltmeter
· One 6 volt battery  (4.5 or 6 volt battery works well)
· Wire leads with alligator clips (4)
·  2 platinum wires as electrodes (most expensive part: $15+ per foot!)
· Optional:
· Rubber bands (to secure wires on the glass)
· Paper clips/pencil leads (alternate electrodes; control experiments)
· Alternative energy source to “charge” the fuel cell


Dr. Martin Schmidt
Physicist
fuelcellkit@yahoo.co.uk 
See how to build your own fuel cell:
http://www.geocities.com/fuelcellkit/  (the activity we have included in this module)
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