
Handout H02-3. Experiment 3. Prove that fire requires oxygen.         
 

Name ___________________________ 

Your objective is to show that fire requires oxygen. To do this, you need to have some kind of 
gas to replace oxygen. You will create and use carbon dioxide for this purpose. 

Background: When you were younger, you may have poured vinegar into a cup of baking soda 
to create a “volcano.” The process created a froth that quickly foamed up and out of the cup. 
The bubbles in the froth were made of carbon dioxide. You will use this technique to create a 
gas that can replace oxygen in a container. Here is the chemical explanation:  

Vinegar combines with baking soda to produce carbonic acid and sodium acetate [equation 1].  
The sodium acetate stays dissolved in water, while the carbonic acid breaks down into carbon 
dioxide and water [equation 2]. This process is a chemical change because atoms are 
rearranged to form different kinds of substances. 

 
[1] vinegar + baking soda → carbonic acid  + sodium acetate 

 (acetic acid)  (sodium bicarbonate)     
 CH3COOH 

 
NaHCO3 

 
H2CO3(aq)  NaCH3COO(aq) 

 
[2] carbonic acid  → carbon dioxide + water   

 H2CO3(aq)  CO2  H2O   
      

The atomic weight of carbon (C) is 12 g. The atomic weight of oxygen (O) is 16 g. 

 
Procedure: Develop a plan for using the materials at your lab 
bench to create carbon dioxide and to show that fires require 
oxygen. Explain your plan to the teacher. When you have 
his/her approval, proceed. As you are working, note any 
safety issues that arise and address them right away. After 
your first attempt, spend some time changing your approach 
and trying different things.  

Once you developed a method that works and demonstrated that it is repeatable, on a 
separate sheet of paper:  

1. Describe your favorite or final method.  

2. Record all safety issues that arose and how you addressed them. 

3. Record one experimental approach you tried that did not work as well as your favorite/final 
approach.  

4. Use the molecular weights of CO2 and O2 and the Fire Triangle to explain how your 
demonstration proves that fire requires oxygen. 


