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Problem: Create a soap film in a circular wire loop. The soap film deforms when 
a charged body is placed next to it. Investigate how the shape of the soap film 
depends on the position and nature of the charge.  
 
1. The Soap Film Structure 
 
Let’s start investigation of this problem by considering the soap film structure[1] 

briefly. Soap film is formed by surface active 
agents (Surfactants). There are two layers of 
soap molecules, between which there is water 
(see Figure 1[1,2]).  
A soap molecule is divided into positive Na+ 
and negative C17H35COO - ions.  
Negative ions collect on the surface of film and 
they form surface structure.   
Between two layers of film there are water and 
Na+ ions.  

Figure 1. Soap film structure. 
 
Soap molecules play the important role in the film formation[1,2]: 

 Negative ions C17H35COO -  form the surface structure of soap film; 
 Soap molecules decrease the evaporation of water; 
 They also decrease the surface tension.  

 
Here we want to note that this difference in the positive and the negative ion 
distribution in a soap film leads to a very interesting phenomenon, which will be 
discussed below. 
 
In some of our experiments we added a small amount of glycerin to soap, because 
the glycerin decreases the water evaporation from the surface and also stabilizes the 
soap film[1,2]. So, due to the glycerin a soap film gets an "extra duration of life" and 
becomes more elastic. 
 
2. The experimental Setup 
Now let us describe our experimental setup (for better 
quality color photos please see our presentation [3]). 
We used: 
• A voltage source - an old CRT monitor, which 

provides 27 000 V;  
• Electrodes of different forms;  
• Different distances between the electrodes and the 

soap film;                                                                          
• A metal loop (frame) for the soap film - grounded 

one  and also not grounded;                                            Figure 2. Experimental setup. 
• A dielectric loop (frame);  
• Different sign of body charge (and this gave different results!!!).  
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“cloud” above the film. So the discharge proceeds in this “cloud” of positive Na+ ions. 
This gives the yellow color of discharge. Besides, in this case the punched out  Na+ 
ions are attracted by the negative ions of soap (these negative ions form the soap 
film structure and are more or less “spread-fixed” around the film surface area). Thus 
the discharge becomes more "spread" (here we see the discharge shape asymmetry 
with respect to pole sign. It is caused by the soap film ionic structure – different “flaw 
freedom” degree of the positive and the negative ions). In this case we also saw that 
most upper part of the spark (which is above the cloud of positive Na+ ions) is blue, 
while the main yellow region is within the cloud of the punched out  Na+  ions. 
 
As we observed, the discharge destroys the film. 
 
10. Conclusion. 
In this work we studied the soap film interactions with the charged bodies. The 
different shapes of the charged bodies were tested and the resulting film 
deformations were examined 
We found out that film deformation strongly depends on: 

– The shape of the charged body 
– The charge value 
– The distance from the film 
– The grounding of the loop on which the film is formed 
– The soap film structure  

Also, a very interesting phenomenon of the discharge asymmetry with respect to the 
change of poles was observed. In the case of Negative external charge the straight 
bluish-lilac discharge takes place, while in the case of Positive external charge – the 
“spread” yellow discharge. We explained it by the specific ionic structure properties 
of a soap film. 
 
Finally I want to thank my grandfather Tengiz Barnaveli for his help in the 
experiments with the high voltage. 
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