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THE POWER OF STATIC
	
Ever experienced a shock after walking on carpet in your socks and touching a doorknob? 
Does your hair stick up after you run a plastic comb through it? These are examples of 
the triboelectric effect (sounds like "tri-bo-electric"), a form of static electricity. Scientists are 
using nanotechnology to understand how to harness this phenomenon as a new source of 
energy to power electronics. 

HOW  DOES  IT  WORK? 
When two different materials come in contact with each other, they  
exchange subatomic particles that cover their surfaces.  Rubbing the  
two materials together causes friction and can cause a buildup of  
oppositely charged particles on one or both surfaces. This can lead  
to the materials becoming “charged,” creating static electricity. 

IT'S  TRIBOELECTRIC!  
The buildup of charge is called the triboelectric effect and  
has been known since the times of Ancient Greece. Without 
nanotechnology; however, the Greeks could never harness  
this energy. Now, triboelectric  nanogenerators  (TANGs) use 
the triboelectric effect between two different materials to 
generate power. TANGs consist of two circuits: an inner 
circuit containing two oppositely charged materials and an 
outer circuit of electrodes that stimulate electrons to flow. 

TANGs could potentially provide a clean alternative to power electronics; however, the energy produced by the 
triboelectric effect is unpredictable and not easily understood. To better understand the unpredictable nature of 
the tribelectric effect, scientists use computational models to perform large-scale simulations. These have  
revealed that the fundamental mechanism behind the triboelectric effect are the molecular structural changes 
that occur at the suface of materials when they come into contact with each other. 

THE  BOTTOM  LINE Triboelectricity  is  the  wave  of  the  future!  

THE MODEL(ERS) 
Zayd Leseman is a mechanical and nuclear engineer at Kansas State 
University who studies nanomaterials for energy. He has 24 patents and apps! 
James Chen is a mechanical and electrical engineer at University of Buffalo 
and the founder and director of the Multiscale Computational Physics Lab. His 
expertise lies in materials science for energy harvesting. 

Together, they use computer science models to understand various physical 
and chemical phenomena. Their work integrates software, hardware, and 
mathematical formulations, as well as interdisciplinary methods in  contact 
mechanics, solid mechanics, materials science, electrical engineering, and 
manufacturing. 

LEARN MORE: 

ZAYD  LESEMAN 

Being with my family, 
exercising, reading 

JAMES  CHEN 

Reading, playing  
basketball, cycling 

Psst...This Bits & Bytes feature contains hidden links! 
When the mouse changes from an arrow to a hand icon, click on the content to learn more. 

https://www.k-state.edu/media/newsreleases/2017-06/chennsf6917.html
https://www.mne.k-state.edu/people/faculty/leseman/
http://engineering.buffalo.edu/mechanical-aerospace/people/faculty/j-chen.html
https://ed.ted.com/lessons/the-science-of-static-electricity-anuradha-bhagwat
https://www.mne.k-state.edu/people/faculty/leseman/
http://engineering.buffalo.edu/mechanical-aerospace/people/faculty/j-chen.html


 
 

 

 

 

    

     

        
     
         

    

        
     

       
        

       
     

 

 

WORDS  TO  KNOW 
Triboelectric Effect  
Type of static electricity in which two         
different materials become electrically      
charged after they are separated      

Nanogenerator 
Machine that converts mechanical or      
thermal energy produced by small-scale      
physical change into electricity    

Model 
A physical or digital representation of       
a system   

Simulation 
Imitation of a process to that show        
how a model functions    
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WHAT  DO  YOU  THINK?
	
To create an effective model, you must first         
answer these questions:   

What input or data are you going to use? 
Are you predicting or explaining something? 
What do you want to measure and how do 
you want to measure it? 

Explore this model of the human brain. How 
would you answer these three questions? 

MODEL  VS  SIMULATION 
Take a look at this model of the triboelectric effect.           

The top block is made up of one material and the bottom block              
another. When the materials are not touching they have little t          o  
no charge (1 & 2). As they get closer, tiny structural changes             at  
their surfaces lead to a buildup of charges (3&4). These charge          s  
are highest when the two come into contact at which point they             
can exchange charges (5&6).    
Check out these simulations based on the triboelectric effect t         o  
understand why we get a shock after        walking across a carpet    
in socks to touch a doorknob, or why a          balloon sticks to the wall      
after touching a sweater.    

TRY  IT  OUT 
Space Engine uses real astronomical data to 
model the universe! In places where data may 
be missing, the program simulates star systems 
and planets based on the model. 

High 
charge 

Low 
charge 

Created by Allyson Kennedy 

and Sharon McPherson 

Links in this issue: Photo credits: 
https://bit.ly/2JMKt6U 
https://bit.ly/2vopPTd 
https://bit.ly/2I4pjij 
https://bit.ly/2FHH4C9 
https://bit.ly/2IytdwI 
https://bit.ly/1R9JgCP 
https://bit.ly/1BUmea1 
http://spaceengine.org 

Credit: Getty images 
UB Communication Team 

Any opinions, findings, and conclusions or recommendations e 
xpressed in this material are those of the author(s) and do not n 
ecessarily reflect the views of the National Science Foundation. 

http://www.brainfacts.org/3d-brain#intro=true
https://phet.colorado.edu/en/simulation/john-travoltage
http://spaceengine.org/
https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_en.html
https://phet.colorado.edu/en/simulation/john-travoltage
https://phet.colorado.edu/en/simulation/john-travoltage
http://www.brainfacts.org/3d-brain#intro=true



