[image: image1.jpg]Activity Series of the Metals

Potassium
Calcium
Sodium Most
Magnesium | Reactive
Ahuminum
Manganese
Zine
Chromium
Tron
Cadmium
Cobalt
Nickel

Tin

Lead
Hydrogen
Copper
Silver

DGO BN

iy

Least
Platinum | Reactive
Gold




Making a Battery
Great Electronics Project for Kids!

Developed By: Michael H. Suckley
A quarter, aluminum foil and some blotter paper can be used to make a simple battery you can make at home. It is a great way to illustrate the basic electronics of batteries and circuits? The battery made in this activity is called a voltaic pile named after Alessandro Volta who created the first battery. 

Materials: Aluminum foil, Blotter Paper, 5 Quarters, Bowl, Salt, Scissors, Christmas light Bulb, cider vinegar, 1 LED, pen or marker, voltmeter 
Directions:
1. Mix a small amount (1/4 cup) of vinegar with some salt. Stir the salt until dissolved. If some of the salt cannot dissolve, then you’ve added too much. Add some additional vinegar and stir.
2. Trace the coins on the aluminum foil and blotter paper. Cut out 5 of each so that you have 5 circles of aluminum foil and 5 circles of blotter paper. You can find blotter paper in the art store or the art section of your local craft store or the cosmetics department. If you can’t locate blotter paper, then try thick paper towels.
3. Place the coins, blotter paper, and aluminum foil into a clear plastic cup cover with vinegar/salt solution. Allow to soak for about 5 minutes or until completely saturated with the electrolyte.
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[image: image3.emf]4. Place the blotter paper on a piece of paper towel and carefully place a piece of aluminum foil on top of each piece of blotter paper. Place the blotter paper and aluminum foil on top of a quarter. You have now created your first cell. You could use a voltmeter and measure its voltage. Place a piece of blotter paper and aluminum foil on top of each of the other quarters. You should now have 5 cells.
5. Stack your 5 cells together. Your finished battery should have a quarter on the very bottom and a piece of aluminum foil on the very top. You could use a voltmeter and measure you batteries voltage.
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6.
Identify the positive and negative leads of the LED. Bend the leads on the LED so that the leads can make contact with battery. Connect the negative lead to the aluminum the foil, and the positive lead to the quarter. Observe the LED and if it does not light add several more “cells” and try again. You can also try lighting a Christmas tree light bulb.
Optional: 
1. Measure how many volts are generated by the battery using a voltmeter. A battery with 6 or more cells should be able to light up a LED. Each cell, of the battery, should generate approximately 0.6 V. Stacking several cells together should generate the voltage to needed to light LEDs requiring a higher voltage to light. Try stacking additional cells to light a red, green or blue LEDs. 
2. Compare different coin combinations to see which ones work and which ones don't: 

a. Quarter - Dime 

b. Nickel - Dime 

c. Nickel - Quarter 

d. Quarter - Quarter 

3. Try other electrolyte solutions to see which ones work and which ones don't: 

a. Plain water 

b. Salt water 

c. Lemon juice 

d. Soda water 

4. Try making batteries out of fruits and vegetables.
How Does the Battery Work?
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Batteries are devices that convert chemical energy into electrical energy. An electrolyte is a liquid substance which acts as a medium to conduct electricity. When two different metals, called electrodes, are connected by an electrolyte, a chemical reaction occurs at each metal surface that either produces or uses electrons. When these electrodes are connected by a wire, an electrical potential difference called voltage occurs between the two types of metals. One metal becomes positively charged (the positive electrode) and the other becomes negatively charged (the negative electrode). This voltage difference causes electrons to move, creating an electrical current (which is measured in amperes), and then you have electricity!

To know why this reaction occurs one need to understand that different metals have a different degree of chemical reactivity.  Metals can be arranged into a series, called the Activity Series of the Metals, with metals near the top of the series giving up electrons most easily. Those metals near the bottom of the list giving up electrons with difficulty. The most active metal, potassium, is at the top of the list and the least reactive metal, gold, is at the bottom of the list. The distance between aluminum and copper, in the series, is an indication that there would be a strong chemical activity between the two metals.
References: 

Chemical Demonstrations: A Handbook for Teachers of Chemistry by Bassam Z. Shakhashiri (1992) 

Blotter Paper – Talas: http://apps.webcreate.com/ecom/catalog/product_specific.cfm?ClientID=15&ProductID=24213
LED – Mouser Electronics: http://www.mouser.com/Optoelectronics/LED-Indication/Standard-LED-Through-Hole/_/N-75pv5?P=1z0wu6r
