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Laboratory Exercise

Using acids and metals to build ‘batteries’ 

Introduction
The term Baghdad Battery is used to refer to three artifacts, which were found together: a ceramic pot, a tube of one metal, and a rod of another. The current interpretation of their purpose is as a storage vessel for sacred scrolls from nearby Seleucia on the Tigris. Those vessels do not have the outermost clay jar, but are otherwise almost identical. (Note 
)
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Photographs from The Virtual Museum of Ancient Inventions (Note 
)

There is some speculation that these jars were actually ancient batteries. The Museum of Ancient Inventions has asked you to investigate whether two pieces of metal immersed in fruit juice can make a battery.
Materials

•
Safety glasses

•
Apron or laboratory coat

•
Bench mat

•
Fruit 

•
Different types of metals (magnesium, aluminium, zinc, copper)

•
Ammeter (including milliammeter or microammeter) or LED or incandescent light bulb

•
Connecting leads with alligator clips

•
Knife 

•
Chopping board

Background 
In a previous investigation you examined whether a mixture of acid and metal would result in reaction. It was found that some acid-metal mixtures did react according to the processes:
Equation 1

Acid + metal ( hydrogen gas + dissolved substance(s) .
Other acid-metal mixtures did not react.
We can think of Equation 1 as involving two processes, both of which occur simutaneously:

Equation 2

(a)

metal (  dissolved substance(s) + electrons

(b)

electrons + other dissolved substance(s)

 ( undissolved neutral compound

In the previous investigation you found that the undissolved neutral compound in the 2nd process was hydrogen gas, but in general, it could be some other undissolved neutral compound, depending on what is in the reaction mixture.

Aim and hypothesis

What do you think is the aim and hypothesis of this experiment?
	


Based on the results of your previous investigation, which metal(s) do you think would react most easily (quickly) by the reaction in Equation 2(a)? 
	


Hint

The reaction in Equation 2(b) looks like the opposite or reverse of the reaction in Equation 2(a).

Based on the results of your previous investigation, which metal(s) do you think would react most easily (quickly) by the reaction in Equation 2(b)? 
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A simple battery powering a light bulb

Based on the answers to the previous two questions, which combination of metals do you think would most likely be combined to make a battery? 
	


Method

1.
Choose your fruit.

2.
To create an electric cell, you will need to insert two different types of metals into the fruit, you may need a knife to cut a slit into the fruit so the metal can be inserted. The metals will need to be about 3cm apart.

3.
Connect the metals to the microammeter or LED using connecting leads, to make an electric circuit. If the dial goes to the left on the microammeter, swap the leads. Experiment with your set up to create the highest current or brightest LED light.

4.
Draw a picture of this set up, including the positive and negative terminals if you using a microammeter. Label your drawing.

	


Discussion

Use a drawing to explaining how you think the electricity is made. 

	


Did the result of your experimental test agree with the combination of metals that you thought would most likely to make a battery? 
	


Briefly discuss why the result of your experimental test did (or did not) agree with the combination of metals that you thought would most likely to make a battery? 
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