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Natural Gas Bubble Bath 
Kitchen Table Demonstration 

 

The Rundown 
 

Time: 10 minutes 

Content:  Surfactants, Surface Tension, Combustion 

Safety Concerns: Moderate 

Materials Availability: Common, Requires 

Lab Gas Jet 
 

A classic children’s toy involves a 

bottle of soapy water and small 

wand with a ring at the end.  

Duck the ring in the water and 

blow air through the ring and 

voila! – instant bubble. 

 

Bubbles are relatively complex 

things, however, and they exhibit 

several properties of matter that one 

might not normally consider.  In 

addition, the gas inside a bubble need not be 

air – as evidences by the natural gas in use in this 

activity.   

 

Content Application 
 

• Surface Tension 

• Marangoni Effect 

• Surfactant 

• Combustion Reactions 

 

 

Enduring Understandings 
 

• Surface tension results from the 

intermolecular forces between the molecules at a 

liquid’s surface, and governs the surface of the liquid 

to be deformed elastically. 

• A surfactant is an organic substance that reduces the 

surface tension of a liquid in which it is dissolved. 

• The Marangoni effect governs the transfer of mass in 

a layer of liquid as a result of differences in surface 

tension throughout the later.  

 

 

Chemistry 
 

Surface tension results from the intermolecular forces 

between the molecules at a liquid’s surface.  There is a 

strong relationship between surface tension and the shape 

that small quantities of liquid tend to form when isolated 

(for example, water’s relatively large surface tension 

allows for it to bead up on a waxed automobile hood). 

 

A bubble is formed as a result of a thin layer of liquid 

behaving like an elastic sheet, allows it to stretch into a 

sphere.  The surface tension of pure water is too great, 

however, to result in a stable bubble made from 

water alone – a surfactant (see below) is 

needed to stabilize the bubble. 

 

The Marangoni effect is a 

phenomenon that results in the 

transfer of mass in a liquid 

layer from regions of lower 

surface tension towards 

regions of higher surface 

tension.  In the case of a bubble, 

this would eventually lead to the 

region of lowest surface tension 

eventually reaching zero mass, which 

would cause the bubble to burst.  This is 

what happens relatively quickly in a pure-

substance bubble. 

 

Surfactants are organic substances which, by means of 

adsorption at the liquid-gas interface, reduce the surface 

tension of the solvent in which they are dissolved.  Soap, 

acting as a surfactant in water, reduces water’s surface 

tension and allows the thin film of liquid to stretch and 

take the approximate shape of a sphere (which is the 

lowest energy-configuration due to its minimized surface 

area). 

 

The Marangoni effect is responsible for the stability of 

any given soap bubble.  As the bubble stretches and 

changes shape, the concentration of the surfactant (in this 

case, soap) at the surface descreases, which in turn leads 

to an increase in surface tension.  This allows “weak 

spots” in the bubble to be automatically strengthened as 

mass flows towards them, preventing the bubble from 

bursting. 

 

Students must also understand that there are many gases 

besides air, and that they too can fill bubbles.  The use 

and combustion of methane in this demonstration is 

largely to demonstrate this fact. 
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Materials 
 

• Concentrated dish soap, Alconox, or some other 

detergent that will generate large amounts of suds 

• A large plastic tub or bucket 

• Water 

• Lab gas jet and rubber Bunsen burner hose 

• Matches 

•  

 

Safety 
 

• Goggles – Soaps of all kinds are eye irritants.  Avoid 

contact with the eyes.  Flush with plenty of water in 

the event of contact. 

• Apron – This lab involves large bursts of relatively 

uncontrolled flame.  An apron to protect clothing is 

recommended.  

• Face Shield – This lab involves large bursts of 

relatively uncontrolled flame.  A face shield to 

protect the face and eyes is recommended.  

• Be sure to tie long hair away from the face, and to 

wear long sleeves and closed-toed shoes. 

 

• WARNING!  Be certain to check with your school 

about its policy on open flames.  This demonstration 

produced large gouts of open flame that may trigger 

fire suppression or alarm systems. 

 

 

Procedure 
 

1. Fill the lab tub about halfway with water. 

2. Add detergent and stir until large handfuls of suds 

can be had with little effort. 

3. Attacked the rubber Bunsen burner hose to the gas jet 

and submerge the other end in the tub. 

4. Turn on the gas and allow bubbles of methane to 

form until a large handful can be collected. 

5. Have a student take a large handful of bubbles and 

hold them out as far from their body as possible. 

6. Allow the students to observe the shape and 

interaction of the bubbles. 

7. Instruct the student to hold very still and not to retract 

her hands. 

8. Light a match (well clear of the bubbles!) and then 

touch the flame to the bubbles nearest the student’s 

hand. 

9. Repeat many times to satiate the students’ appetite 

for fire!  

 

 

 

 

 

 

Disposal 
   

• Soapy water can be washed down the drain. 

• Match sticks should be doused and disposed of in the 

trash. 

 

 

Follow-Up and Student 

Participation 
 

The formation of bubbles and the mechanics behind their 

construction and perpetuation are the result of very 

complex chemistry (and even some physics).  Unless your 

class is an advanced one, you may be required to simplify 

the theory as best as can be. 

 

The fluid dynamics behind thin liquid films and 

surfactants can occupy an entire semester.  Be certain to 

keep it as simple as possible and let the students 

determine how far to take the discussion on this topic.   


