
Volt-Trons



Big Question

Which liquid contains the most 
energy? Does creating a capacitor 
solve how to store energy?

Hypothesis 

My hypothesis is that soda will contain 
the most volts because of its 
carbonation. I believe water will show 
the lowest volts because it does not 
conduct electricity.



Introduction

A capacitor is a device which stores energy but can not produce it. The first popular 
capacitor was the Leyden Jar, invented by Pieter Van Musschenbroek in 1746. The capacitor 
was as simple as a glass jar covered with aluminum foil around it. I am interested in making 
capacitors because I saw a video similar to my experiment and I am curious to see if there 
will be electrical discharge to produce a shock. 



Variables  

Independent Variable

- The liquids

Dependent Variable

- The number of volts after 10 strokes

Controlled Variables

- Number of strokes 
- The temperature of each liquid
- Amount of liquid
- Same setting on voltmeter
- Same paper towel and PVC pipe 

Criteria and Constraints 
Criteria:

- The capacitor has to be wrapped in 
foil and electrical tape

- A ping pong ball covered in foil must 
be secured to the top and attached 
to a metal screw with wire wrapped 
around it

- Stroked with a PVC pipe 
- Different liquids inside the capacitor

Constraints:
- Raw materials are used
- The reading on the voltmeter is 

quick so sometimes hard to see
- The PVC pipe can only be stroked 

against the foil ball 10 times

 



Materials 

- Aluminum foil                                                                       
- 4- ping pong balls                                                                                              
- 4- plastic jars with lids                                                                       
- 4- metal screws                                                                       
- Electrical tape                                                                   
- 12- 24 gage copper wire 

strands                                                              
- 2 foot PVC pipe                                                                                   
- Rubber gloves                                                                         
- Paper towels 
- Voltmeter

- Scissors 
- Room temperature 

Water 
- 2 tablespoons of salt
- Room temperature 

Gatorade glacier 
freeze 

- Room temperature 
Mountain dew

- Knife 
- Wire cutters



Design Execution 



Procedures
1) Gather all materials needed
2) Take lid off of plastic jar 
3) Roll out aluminum foil and with scissors cut the foil to the size of the plastic jar
4) Place the plastic jar on foil and roll the container while holding the foil tightly.
5) Tape the two ends of the aluminum foil on the side
6) Secure the foil by wrapping electrical tape around the top and around the base of the jar.
7) Cut tape using scissors
8) Tape the bottom of the jar 
9) Hold plastic jar with both hands and use your thumbs to flatten out foil

10) Poke a small hole in the middle of plastic lid using the end of a knife
11) Place screw in the hole ¾ of the way so only ¼ of it is sticking out at the top.
12) Cut out foil to wrap around the ping pong ball
13) Place ping pong ball in the middle of the foil
14) Roll foil over the ping pong ball and smooth it out as you are rolling it 
15) Leave some foil at the end of the ping pong ball to wrap around the screw
16) Tape the remaining foil on the ping pong ball to the lid of the plastic jar



Procedures Cont….
18)   Tape the whole lid with electrical tape
19)   Cut tape with scissors
20)   Take 3 strands of copper wire and twist them together
21)   Twist the end of the copper wire to the screw
22)   Repeat steps 1-21 3x
23)   Make sure the liquids are room temperature
24)   Pour in 3 cups of each liquid into its designated plastic jar
25)   Seal lid on container
26)   Put the setting on the voltmeter at DCV 200
27)  With your left hand hold a paper towel still under the PVC pipe and with your right move the PVC pipe 
back and forth 
28)   Stroke the PVC pipe above the foil ball horizontally 10 times facing down 
29)   After 10 strokes measure with voltmeter
30)   Place the red lead on the foil ball and the black lead on the foil around the container.
31)   Do this for each liquid 3 trials



Results Graphs / Data Tables 

Water .14 volts 1 volt

Soda 9.99 volts .15 volts

Salt Water 1.13 volts 8.11 volts

Gatorade .05 volts 1 volt



Results Graphs / Data Tables

Water .8 volts .1 volts .9 volts

Soda .9 volts .8 volts .8 volts

Salt
Water

.8 volts .1 volts .8 volts

Gatorade .6 volts .8 volts .8 volts

Water 1.5 volts 6.7 volts 11.1 volts

Soda 4.6 volts .2 volts .2 volts

Salt 
water

28.4 volts 33.4 volts 79.9 volts

Gatorade 3.5 volts 17.5 volts 2.1 volts



Results

After much testing and redesigning, salt water measured the most volts overall. 
The first two trials conducted were inconsistent and produced an electrical 
discharge that was visible. This resulted in the voltmeter breaking. 
Using a new voltmeter I tested my capacitors changing the settings from 20 DCV 
to 200 DCV and the results proved to be more consistent. 
Observing that the measurements were low I decided to adjust my prototype by 
placing the electrical tape on the bottom of the capacitor. This adjustment 
generated much higher readings.



Conclusion / Abstract 

In conclusion the capacitors did show an ability to store energy. The aluminum foil 
works to keep the energy stored in the capacitor. The tape keeps the energy 
isolated. The screw and wire serve as conductors to direct the electricity in and 
out. Redesigning the capacitor by adding the tape on the bottom of the jar resulted 
in higher reading on the voltmeter. Due to the amount of stored energy produced 
the voltmeter does need to be at a higher setting to avoid it breaking. Capacitors 
are used in our everyday lives even if we do not realize it. Some examples are: air 
conditioning, fans, washer/dryer, cars, and computers.



Ideas for future research 

Overall I think this project was a success but there is always more research and 
testing that could be done. One thing I did notice was that some readings were 
really inaccurate. A couple of ideas came to mind. One was placing the capacitors 
further away from each other and running the test. Another idea was using a 
different type of soda to see if it would produce higher readings. Lastly placing 
another ping pong ball, attached to metal screw with wire, on top of the capacitor 
and stroking the PVC pipe between the two foil balls. 
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