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                 Making a  Galvanic Cell

BACKGROUND:

History:

In 1794, there lived an Italian professor called Alessandro Volta. He had been paying a lot of attention to the experiments of his friend, Professor Galvani.  Galvani had accidentally discovered that two different metals in a special liquid will produce electrons. From Galvani's discovery, Volta got his idea for the wet cell. He used small round plates of copper and zinc as electrodes. Between them, he placed discs of cardboard soaked in salt water. Salt water is an electrolyte. When Volta attached a wire to the top and bottom of the pile, an electric current passed through it. 

Volta's wet cell is called the Voltaic Pile. He became famous for it. He received many medals and even became Count Volta. Emperor Napoleon called him to France in 1801 to demonstrate his experiments. Volta's invention was very important to his fellow scientists, too. The strength of a battery is measured in volts. The Voltaic Pile was the first source of steady CURRENT electricity. Actually, it was the first battery. Scientists could now work with electricity much more easily. They honored Volta by naming the volt after him. 

After Volta, many experiments worked on creating a better battery. Many of these inventions used a dangerous acid as an electrolyte. The batteries could not be moved around because of the acid. Also they discharged their stored electricity almost instantly. Because of their problems, batteries were only used for experiments in laboratories. 

In 1836 an Englishman, John F. Daniel made a different battery, the Daniel Cell. Inside it were two electrolytes, copper sulfate and zinc sulfate. These liquids were not as dangerous as acid, so the battery was safer to use. 

What is a Battery? 
A battery, in concept, can be any device that stores energy for later use. A rock, pushed to the top of a hill, can be considered a kind of battery, since the energy used to push it up the hill (chemical energy, from muscles or combustion engines) is converted and stored as potential kinetic energy at the top of the hill. Later, that energy is released as kinetic and thermal energy when the rock rolls down the hill. 

Common use of the word, "battery," however, is limited to an electrochemical device that converts chemical energy into electricity, by use of a galvanic cell. A galvanic cell is a fairly simple device consisting of two electrodes (an anode and a cathode) and an electrolyte solution. Batteries consist of one or more galvanic cells.

Every metal or metal compound has an electromotive force, which is the propensity of the metal to gain or lose electrons in relation to another material. Compounds with a positive electromotive force will make good anodes and those with a negative force will make good cathodes. The larger the difference between the electromotive forces of the anode and cathode, the greater the amount of energy that can be produced by the cell.
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PURPOSE

The purpose of this experiment is to introduce the student to electrochemistry and oxidation-reduction reactions through the construction and operation of a simple galvanic cell. 

DESCRIPTION

 An inexpensive cell is made from materials obtained locally. Students test the cell by connecting it to a small motor or LCD clock. In addition, four or more of these cells can be connected in series to form a battery that can power a small radio or other device that operates on direct current. 

MATERIALS

Chemicals 

0.5 M copper(II) sulfate (dissolve 125 g CuSO4·5H2O in distilled or deionized water and dilute to 1.00 liter)* 

0.5 M magnesium sulfate (dissolve 60 grams of MgSO4  (Epsom Salts) in distilled or deionized water and dilute to 1.00 liter) 
copper, and magnesium strips (approximately 1 cm x 10 cm) 

Equipment 

250-mL beaker or glass jar
dialysis tubing 

hook-up wire or bell wire 

voltmeter

alligator clamps 

sandpaper or steel wool 

small electric motor or LCD clock or light bulb
HAZARDS

Avoid contact with solutions. Goggles must be worn throughout experiment. 

PROCEDURE

1. Obtain strips of magnesium and copper, each strip should be 2.5 cm longer than the height of the beaker being used. Sand the strips until they are shiny. 

2. Fill the beaker with the prepared Magnesium sulfate solution 
3. Soak the dialysis tubing in water until you can make a tube out of it.  

4. Tie a knot in one end of the dialysis tubing.  The length of tubing should be long enough so that it overlaps the edge of the beaker by 2.5 cm.

5. Fill the dialysis tubing with the prepared copper (II) sulfate solution. Place the copper strip in this piece of dialysis tubing that is now filled with copper(II) sulfate solution.  Place it in the beaker of Sodium Sulfate., 

6. Place the magnesium strip in the beaker filled with Sodium Sulfate. Place the magnesium strip as far away as possible from the dialysis tubing. 

7. Secure both the magnesium strip and the copper strip in the dialysis tubing in the beaker by bending them over the edge of the beaker. 

8. Complete the circuit by attaching one alligator clip to the copper strip and the other to the magnesium strip. 

9. Test the voltage being produced using a voltmeter.

10. Observe and record any activity taking place at the metal strips, the solution (especially color changes), and the test lamp. 

11. Connect several cells in series and operate a small radio or some other direct current device. 
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