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Chapter 2: The Flame Test Lab 
 
When students take chemistry class, they always get excited thinking they are going to blow things up. If 
that sounds like you, I have bad news. There are no major explosions planned this semester, but this 
week we are going to light some things on fire. You will be making different mixtures, a group of more 
than one type of molecule. But because these are not pure compounds, you will not get the clean color 
profiles we saw in class or in the video below.  
 

 
 
In some ways this lab models what it would have been like to discover elements in the 1800 and early 
1900’s, when people used tests like this to tell different compounds, a group of molecules that are all 
the same kind, apart. You can channel your inner Marie Curie and Joseph-Louis Gay-Lussac (the scientist 
who discovered boron). 
 
Materials 
 1 T Borax powder or borax crystals  
 1 T Table salt 
 1 Ground calcium tablet (optional – if you have one in your cupboard) 
 300 mL Hand Sanitizer (Use a liquid measuring cup with a metric scale on it.) 
 Piece of paper 
 Sink 
 Spoon 
 5 china plates or cookie sheets 

https://www.youtube.com/embed/TOyDzOc2AaI?feature=oembed
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 Lighter 
 Hot mitts 
 Water just in case 
 Lab sheet, pencil 
 Periodic Table 
 Internet Access 
 Camera (phone works) - optional 
 
Procedure 
1. Look on the internet for the expected flame test results and emission spectra for borax, sodium 

chloride (table salt), nitrogen, and calcium. Include images of those with your lab sheet.  
2. Fill in the hypothesis.  
3. In 4 separate areas, squirt about 60mL of hand sanitizer onto each of one on the plates.  
4. Add the following to hand sanitizer and mix well after the addition: 

a. Nothing into one of the puddles of hand sanitizer 
b. 1 T borax powder into one of the puddles of hand sanitizer 
c. 1 T Table salt into one of the puddles of hand sanitizer 
d. 1 ground calcium tablet into one of the puddles of hand sanitizer 
e. 1 t fertilizer into one of the puddles of hand sanitizer 

5. Wash your hands very well with soap and water before lighting the puddles. 
6. Light the lighter and touch the edge of each puddle. The flame will spread on its own. You might 

need to do this in a darkened room to see the flames. The flame will go out on its own. 
7. Optional: Take a video of the different flames.  
8. Light the lighter and look at the color of the flame. 
9. In a sink, light the piece of paper on fire. Pay attention to the color of the flame. 
10. Write your observations on your lab sheet. 
11. Fill out your lab sheet. 
 
Instructor’s Note: This project uses fire. Adult supervision is strongly recommended.  
 
Do not forget to use proper measuring technique. 
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Chapter 2: The Flame Test Lab Sheet 
Hypothesis: (You are testing to see if different additives and materials burn at different colors. Your 
hypothesis should reflect that.) 
 
 
 
 

My Observations: In words, drawings, or photos, show what you observed for the flames 

Flame of hand sanitizer with no additives Flame with borax  
 
 
 
 
 
 
 

Flame with table salt  Flame of the lighter (a molecule made of carbon 
and hydrogen) 
 
 
 
 
 
 
 
 

Flame with calcium   
 
 
 
 
 

Flame of paper   
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When you observed the burning liquids, lighter flame, and paper, you observed a chemical reaction. 
Chemical reactions start with certain chemicals that react and make other chemicals. Chemical reactions 
are all around you in your everyday life. When you eat food that your body converts to energy, that is a 
chemical reaction. When you make a cake and it rises as it cooks, that is a chemical reaction. Some 
chemical reactions have special names. The chemical reaction that causes these flames is called a 
combustion reaction. The formula below has two chemicals missing that are always a part of the 
combustion reaction. Use the hints below the reaction to finish filling in the chemical reaction. 
 

Hand Sanitizer + (1)    Carbon dioxide + (2)    + Heat (that flames) 
 

1. Work your way down these clues until you know the answer for space (1). 
 This is a molecule in the air.  
 You need to breathe it. 
 There are two atoms of the same element in it. 
 It uses a vowel for its chemical symbol. 

2. Work your way down these clues until you know the answer for space (2). 
 Over 70 percent of Earth is covered in it. 
 You drink this. 
 You take a bath in it. 

 
Conclusion: Did you see a difference in the colors of the flames? Use the words electrons and energy 
levels to explain why the colors were not all the same. In words, state what you observed for every 
mixture, and briefly state how well your results matched the flame test for the compound. Make sure 
you also address your hypothesis in the conclusion section. 


