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Batteries 
Typically, an electric battery is a device consisting of one or more electrochemical cells that convert 

stored chemical energy into electrical energy.  Each battery consists of a negative electrode material, a positive 

electrode material, an electrolyte that allows ions to move between the electrodes, and terminals that allow 

current to flow out of the battery to perform work. 

In standard alkaline batteries, this is accomplished using the reaction between zinc and manganese 

dioxide.  Amazingly, this reaction can even be found in all of us; the process of creating carbon dioxide when we 

breathe is due to a similar reaction as what happens within a battery: electrochemical reactions. 

So, let's create a battery or two using some basic electrochemical reactions! 

Penny Battery 

Materials: Pennies, Paper/Cardboard, Lemon Juice/Vinegar, Wires, Electrical Tape, and an LED. 

We first need to start with a stack of U.S. pennies dated 1983 or newer.  These pennies are zinc inside 

and copper outside.  Using a metal file or sandpaper, we can strip the copper off of one side of some pennies. 

 

Once the pennies are shiny zinc on one side and copper on the other, place pieces of cardboard or paper that 

has been soaked in an acid (such as lemon juice or vinegar) between layers of pennies 

 

Place each penny copper side down with a piece of soaked paper or cardboard between them. 3-5 pennies 

should be enough to light an LED. 

 

+ = 

+ = 
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What science have we created here?! 

Well, as you might recall (or better yet, read again…) from 

chapter one, there was this device created by Alessandro 

Volta in 1800 called the Voltaic Pile.  This was essentially 

the first battery, and was nearly identical to what we just 

made! 

Essentially, the acid is slowly dissolving the zinc side of the 

battery.  This leaves behind electrons that can be harvested 

for powering devices.  While this happens, the copper side 

moves electrons along, and oxidizes (rusts) in the process. 

http://en.wikipedia.org/wiki/Voltaic_pile 

 

 

Now for the secret: you can use dozens of combinations of 

metals with almost any liquid to do the same thing! 

 

 

So, why not Coca-Cola?  (Sure, you can ask “why Coca-Cola,” but I can just say “because, I can.”) 

Let’s try this again, but this time we won’t be filing pennies.  Take a can of soda (any will do), and pour it 

into a cup (plastic or glass, please).  Adding a wire to a piece of copper (such as an unharmed penny, no 

filing this time), and another wire to a piece of zinc or aluminum (such as a zinc washer or a strip of 

aluminum from the soda can, *careful, sharp*), place both metal pieces in the cup.  The wires are now 

your leads for a battery!  Wire several of these together to get some more power, as one alone doesn’t 

create a whole lot of power. 

http://www.wikihow.com/Make-a-Homemade-Battery 

http://en.wikipedia.org/wiki/Voltaic_pile
http://www.wikihow.com/Make-a-Homemade-Battery
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Capacitors 
A capacitor is a passive two-terminal electrical component used to store energy electrostatically in an 

electric field.  The forms of practical capacitors vary widely, but all contain at least two electrical conductors 

separated by a dielectric (insulator); for example, one common construction consists of metal foils separated by 

a thin layer of insulating film. Capacitors are widely used as parts of electrical circuits in many common electrical 

devices. 

When there is a difference in voltage across the conductors, an 

electric field develops across the dielectric insulator, causing positive 

charge to collect on one plate and negative charge on the other plate.  

Energy is stored in the electrostatic field. 

Capacitors can be used to hold power like a battery, to smooth 

power output (think of it like a sloshing bucket swinging back and forth), 

or to give out high amounts of power at once (like a taser gun…ZAP!). 

When used in direct current circuits, it works much like a bucket 

holding water.  Fill it up, and then you can dump it out elsewhere.  This comes especially in handy when working 

with low power circuits like our soda batteries. 

Start with a good sized super-capacitor, such as one rated for 

2.5 volt and 1 Farad. Connect the copper side to the positive side of 

the capacitor and the zinc or aluminum side to the negative side of the 

capacitor, and wait.  And wait some more.  After a while, your 

capacitor should hold a fair charge, and can be used in place of a 

battery (if for only a short while). 

 

 

***WARNING*** 

Capacitors will easily dump all of their electricity at once, 

resulting in high amperage!  This can damage circuits, and potentially 

kill you with a high enough capacitor!!! 

***WARNING*** 

  

Connect the capacitor to the circuit the same way you would a battery.  Be extra careful, as a short 

(like touching the wires together) will waste the charge altogether.  (Hint: Use resistors!)  You can charge 

large capacitors using solar panels, other batteries, or any other power source you can think of.  Just be 

careful not to give it too much power at once, and be mindful of safety! 
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Additional Information 

Penny Battery 

http://www.youtube.com/watch?v=xwR0vb0Z61I 

http://www.youtube.com/watch?v=rIdPfDHeROI 

http://www.youtube.com/watch?v=OZfsEuDQLts 

http://www.instructables.com/id/Penny-Battery/ 

http://www.instructables.com/id/How-to-Turn-Spare-Pocket-Change-into-DIY-Batteries/ 

Soda Battery 

http://hackaday.com/2013/09/30/diy-soda-can-battery/  

http://www.survival-manual.com/homemade-battery.php  

http://sci-toys.com/scitoys/scitoys/echem/batteries/batteries.html 

http://www.wikihow.com/Make-a-Homemade-Battery  

Capacitors 

http://rimstar.org/science_electronics_projects/make_electrolytic_capacitor.htm  

Other Batteries 

http://www.hometrainingtools.com/tomato-battery-science-newsletter/a/1715/ 

https://diy.org/skills/chemist/challenges/360/  

http://www.instructables.com/id/Diy-bio-fuel-battery/  

http://www.youtube.com/watch?v=xwR0vb0Z61I
http://www.youtube.com/watch?v=rIdPfDHeROI
http://www.youtube.com/watch?v=OZfsEuDQLts
http://www.instructables.com/id/Penny-Battery/
http://www.instructables.com/id/How-to-Turn-Spare-Pocket-Change-into-DIY-Batteries/
http://hackaday.com/2013/09/30/diy-soda-can-battery/
http://rimstar.org/science_electronics_projects/make_electrolytic_capacitor.htm
http://www.hometrainingtools.com/tomato-battery-science-newsletter/a/1715/

