
Retarding a Fire



Introduction
This year I am conducting a science experiment on 

the effectiveness of homemade solutions that will 
be used as fire retardants. For example, the 
homemade solution would be made from a 
household chemical/substance such as flour, salt, 
baking soda, sugar, soap and other stuff like that 
along with water. I am conducting this experiment to 
see if you can retard a fire quickly and easily with just 
two simple household ingredients. I am hoping to be 
able to discover a simple solution that will help 
retard a fire, at least for a while. When I started this 
project, my goal was to help create a safe solution 
that you could easily apply to a piece of wood to 
increase the time it takes for the wood to catch on 
fire.



Introduction
To start, most commercial fire retardants consist of an 

85% water to chemical ratio, so our solutions will be 
within that range (since we are not using commercial 
grade chemicals). To retard a fire dry powder agents 
such as graphite powder, powdered copper and sodium 
chloride are a proven method to retard a Class D fire. 
But since I will be working with a Class A fire (a fire that 
burns wood, trash, fabrics, paper, etc.), I wonder 
whether sodium chloride (salt), will have the same 
effect on a Class A fire. Although, it is noteworthy to 
mention that not all salts act as good fire retardants. 
Plus, after spending time researching other fire 
retardants, borax popped up as a worthy contestant. In 
case you don't know what borax is, it is a boron 
compound, a mineral, and a salt of boric acid. Borax 
is commonly found in detergents. To sum it up, 
our solutions will be made up of an 85% water to 
chemical ratio, and since borax and sodium chloride are 
stated as plausible components of a fire retardant, we 
will be sure to use those ingredients in our solution.



Question/Problem
__________________________________________________

This year I am curious if I can make a homemade fire retardant out of two simple 
ingredients, water and a household chemical/substance such as flour, table salt, borax, et 
cetera. This question came to my mind because I wanted to conduct an experiment on fire 
safety, because of the hotter/drier conditions that are affecting much of the U.S. due to global 
warming. When I started this project, my goal was to help create a safe solution to apply to a 
2x4 to increase the time it takes for the 2x4 to burn all the way through, which gives the fire 
department time to get to your house to extinguish the fire. Hopefully, I will find a solution 
that works as a homemade fire retardant.

Hypothesis
__________________________________________________
I hypothesize that the corn syrup solution will work the best, because it is denser. Therefore, it 
should shield the heat and the flames from burning the wood.
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Materials

• 5, 6" pieces of a 2x4 to burn
• 2 Fl oz of Liquid hand soap.
• 2 Fl oz of Corn Syrup.
• 2 oz of Baking Soda.
• 2 oz of Baking Powder.
• Paintbrush to apply solution evenly across 2x4.
• 8 Fl oz of water in each cup.
• Stopwatch to time how long it takes the 2x4's to burn.
• Measuring cup to measure 10 Fl oz (each solution is made up of 8 Fl oz 

of water and 2 Fl oz of household chemical).
• Propane for the grill
• Grill
• A lighter to light the grill
• Safety goggles for safety
• Infared thermometer to tell when the burner has reached optimal heat
• A camera to take pictures
• A saw to cut the 2x4's
• Tongs
• Bucket to put the wood in when it is hot (bucket will have water in it)
• 4 bowls
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Procedure Independent variable: temperature
Dependent variable: the burn time

1) Get out materials
2) Cut five 6" pieces of a 2x4 of using the saw
3) Set the wood aside
4) Fill up the measuring cup with 8 Fl oz of water

5) Add 2 oz of the household chemical into the measuring cup and stir until the household chemical dissolves
6) Pour the solution into a cup and rinse out the measuring cup
7) Repeat the last three steps until you have 4 solutions ready
8) Distribute one solution equally (one stroke of the paintbrush on each side) across the 6" slab of 2x4, and let the 2x4 dry for 1 
week (to ensure that it is completely dry)

9) Repeat the last step until you have 4 slabs of 2x4 ready
10) Position the 2x4 on the burner in a way that will ensure all the sides will get an even amount of heat exposure
11) Light the burner and start the stopwatch when the burner reaches 680+ degrees Fahrenheit
12) Record the time when a piece is charred on at least 4 out of the 6 sides and put out the heat source, and put the hot piece 
of wood in a bucket of water



Results

Since baking soda is made up of sodium bicarbonate, it may have helped retard the fire better.
The wood with the corn syrup solution caught on fire quickly because corn syrup has a lot of sugar.
The baking soda solution was very thin but lasted the longest.
The corn syrup solution's thickness helped protect the 2x4 from the fire.

The baking soda did not dissolve into the water very easily.
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Pictures from the Experiment



Conclusion
To sum this experiment up, the baking soda solution was the most effective fire retardant. Whereas the baking powder 

solution was the least effective fire retardant. In my hypothesis, I predicted that the corn syrup solution would be the most
effective fire retardant. Although the baking soda solution was the most effective fire retardant, the corn syrup solution was the 
second most effective fire retardant. Since the baking soda is made up of sodium bicarbonate, I think that the sodium helped 
retard the fire because some salts are used in commercial fire retardants. I also think the corn syrup solution was a highly 
effective fire retardant because of its thickness (which may have helped keep the heat from heating up the board). Even though 
the corn syrup solution caught fire quickly, I predict that it was still shielding the wood from the heat. I observed that depending 
on where the heat source is being applied, the burn times will vary. In conclusion, I learned that all the solutions significantly 
increased the time it took for the wood to char on at least 4 of its 6 sides.

This experiment did have one uncontrollable variable, and that is the wind. Since a real fire would be inconsistent because of 
uncontrollable variables such as wind, it is hard to say that these solutions would have acted the same way in every scenario. 
With that being said, this experiment was performed to give me a rough idea of which solution would be the best fire retardant. 
Otherwise, my experiment was very precise, accurate, and was thought through to ensure maximum accuracy/consistency.



Implications and Ideas for Future Research

This project that I conducted is important to the real world because if people ever want to feel more 
secure, they can apply a homemade solution to a piece of wood to keep it from burning as quickly. In this 
case, the baking soda solution is the most effective. This project may have been found interesting to some 
readers because it told us that by mixing only two ingredients, you could increase the time it took a 2x4 to 
catch on fire by a little less than 13 minutes!!!

Since we did not apply water to the control piece of wood, I wonder that if we would have conducted this 
experiment with the control piece with water on it, if that would increase how long it took for the control to 
catch on fire? Maybe the water helps significantly increase the time it takes for the wood to catch on fire. 
Talking about the experiment, the wind was an uncontrollable variable that may have affected our 
results. For future research, I believe that performing our experiment in a more controllable environment 
may have helped make our results more accurate. But then again, in a real-world situation there are tons of 
uncontrollable variables, so it is hard to say if our results would apply to every situation.
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1. PRODUCT AND COMPANY IDENTIFICATION  
  

Product Name  Foaming Hand Wash - All Fragrances  
 

Product Code  MSDS-B  
 

Recommended Use  Consumer use  
Personal care   

 

  

Supplier Address 

Method Products Inc.  
637 Commercial St  
Suite 300  
San Francisco, CA 94111   

    

866-963-8463       
  

Emergency Telephone  No information available   
 

2. HAZARDS IDENTIFICATION  

Emergency Overview 
The product contains no substances which at their given concentration, are considered to be hazardous to health   

  

Appearance  Colored, translucent   Physical state  Liquid.   Odor  Pleasant   

  

Potential health effects   
Principle Routes of Exposure  Skin Contact   
 

Acute toxicity   

 Eyes  Not an expected route of exposure. May cause irritation upon direct contact   

 Skin  Prolonged or repeated contact may dry skin and cause irritation   

 Inhalation  Not an expected route of exposure.   

 Ingestion  Not an expected route of exposure. Intentional ingestion may cause gastrointestinal 
irritation, nausea, vomiting and diarrhea   

 

CHRONIC EFFECTS  No known effect based on information supplied   
 

Aggravated Medical Conditions  None known   
 

Environmental hazard  See Section 12: Ecological Information   
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Classification 
OSHA Regulatory Status 
This mixture is not considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.122). 
 
Label elements 
Not applicable 
 
Pictograms 
Not applicable 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS  
  

  

Chemical Name  CAS No  Weight-%  

Sodium Lauryl Sulfate 151-21-3, 68585-47-7  5-10  

Cocamidopropyl Betaine  61789-40-0  1-5  
  

 

4. FIRST AID MEASURES  
   

General advice  If symptoms persist, call a physician.   
 

Eye Contact  In the case of contact with eyes, rinse immediately with plenty of water and seek medical 
advice   

 

Skin Contact  Wash off immediately with plenty of water   
 

Inhalation  Remove to fresh air.   
 

Ingestion  Clean mouth with water and drink plenty of water. Do NOT induce vomiting. Get medical 
attention   

 

Note to physicians  Treat symptomatically   
 

5. FIRE-FIGHTING MEASURES  
  

Flammable properties  Not flammable   
 

Flash Point  Not flammable   
Method    
  

Suitable Extinguishing Media  Use extinguishing measures that are appropriate to local circumstances and the 
surrounding environment   

 

Explosion data   

Sensitivity to Mechanical Impact  None   
Sensitivity to Static Discharge  None   
 

Protective equipment and 
precautions for firefighters  

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH 
(approved or equivalent) and full protective gear   

 

NFPA   Health hazards  0   Flammability  0   Stability  0   Physical and Chemical 
Properties  -   

HMIS   Health hazards  0   Flammability  0   Physical hazards  0   Personal protection  -   

 

6. ACCIDENTAL RELEASE MEASURES  
  

Personal precautions  Avoid contact with eyes.   
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