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Construct a Copper-Cuprous Oxide Photovoltaic Cell
Note: This is the version used in the June, 2010 Nanotechnology Institute. A revised version is under development.

Hari Venkatraman and Prof. D. Venkataraman of the DV Research Group at the University of Massachusetts Amherst have developed the following procedure for making a Copper-Cuprous Oxide Photovoltaic Cell.  The procedure was modified from an article published in Physics Education, in September 2006, page 409 that is available at: http://iopscience.iop.org/0031-9120/41/5/005.
1. Cut the filter paper into two equal semicircles
2. Cut a piece of aluminum foil to cover the paper.
3. Obtain a length of copper wire that will be wrapped around the flat layer of filter paper and aluminum foil.  It will also need an additional length of about 20 cm to connect to one terminal of the multimeter.
4. Sand the copper wire so that it will make good contact with the layer of filter paper and foil.
5. Bind the aluminum foil and filter paper together by winding coils of copper wire while keeping the layers of paper and foil flat.
6. Wear gloves as you spread ¼ teaspoon of sodium chloride salt and 2 teaspoons of copper sulfate crystal over the foil side. The weight of the salt and copper sulfate will help push the paper assembly below the water surface.
7. Put the paper assembly into a Petri-dish containing just enough water to cover the foil.
8. Within couple of minutes, you will see small bubbles of Hydrogen gas evolving and reddish brown precipitate forming on the paper.
9. After the bubbles stop, take the paper out of the water carefully without spilling the reddish brown precipitate. Do this over a layer of paper towels.
10. Open a CD case and lay it flat on the work space.
11. Put the filter paper into one of the sides of the CD case with the precipitate facing up.
12. Gently spread the precipitate evenly across the paper and remove any unreacted aluminum foils, if any.
13. Spread glucose on top of the precipitate. You can use honey too but it makes things very sticky.
14. Wind a few coils of copper wire around your hand and squeeze the bundle. Leave 20 cm of excess copper wire at each end of the bundle for connecting to another terminal of the multimeter.
15. Put the bundle of copper wire into the other open side of the CD case.

16. Make a solution of copper sulfate by adding 1 teaspoon of copper sulfate in 1 teaspoon of water.
17. Soak a piece of cotton wool in the copper sulfate solution.
18. Connect the two electrodes using the cotton wool.
19.  Ensure the excess copper wire poke out of the CD case and close the CD case lid.
20. Secure the CD case with sticky tape.
21. Connect the electrodes to the terminal of the multimeter.

