
Title: FLAME TESTS                            
 
Target In this lab students will learn about atomic energy levels, emissions spectroscopy and 
flame tests for element identification.  Students will identify the unknown elements from a flame 
test.   

Background 
A flame test is a procedure used in chemistry to detect the presence of certain metal ions, based 
on each element's characteristic emission spectrum. The color of flames in general also depends 
on temperature. 

The test involves introducing a sample of the element or compound to a hot, non-luminous flame, 
and observing the color that results. Samples are usually held on a platinum wire cleaned 
repeatedly with hydrochloric acid to remove traces of previous samples.  Wooden splints are 
sometimes used, mostly because solutions can be dried onto them, and they are inexpensive. 
Nichrome wire is also sometimes used. When using a splint, one must be careful to wave the splint 
through the flame rather than holding it in the flame for extended periods, to avoid setting the splint 
itself on fire. Sodium is a common component or contaminant in many compounds and its 
spectrum tends to dominate over others.  

The flame test is fast and easy to perform, and does not require any equipment not usually found 
in a chemistry laboratory. However, the range of detected elements is small, and the test relies on 
the subjective experience of the experimenter rather than any objective measurements. The test 
has difficulty detecting small concentrations of some elements, while too strong a result may be 
produced for certain others, which tends to drown out weaker signals. 

Although the test only gives qualitative information, not quantitative data about the actual 
proportion of elements in the sample. 

The heat of the flame excites the electrons in the metal ion, and this energy is released as the 
electrons “fall back” to their ground states. The color we see is a combination of the visible 
wavelengths of light emitted by the ion. 

 

Samples to be tested 
Barium nitrate, potassium nitrate, calcium nitrate, sodium chloride, copper (II) nitrate, strontium 
nitrate, lithium nitrate 

 
Pre-laboratory Questions 

1. Why do different samples emit different colors when heated? 
 

2. Does a flame test provide quantitative or qualitative information? 
 

3. What form of energy is put into the atoms? 
 

4. What form of energy is released by the atoms? 

Compound  
Name barium 

nitrate 
potassium 
nitrate 

calcium 
nitrate 

sodium 
chloride 

copper(II) 
nitrate 

strontium 
nitrate 

lithium 
nitrate 

Formula        

Flame 
Color 

 
 

      



 
5. When an atom has excess energy, it is in an _____________ state. 

 
6. The lowest energy state of an atom is also known as its ____________ state. 

 
7. What does flame test indicate about the energy changes taking place among the electrons 

in a metallic ion? 
8. Explain why a metallic ion produces a characteristic color in a flame test, regardless of the 

compound used as a source of the ion.   
 

9. What wavelengths correspond to the visible spectrum? Which color has the shortest 
wavelength? Longest wavelength? 
 

10. Complete the following table by looking at the examples in the classroom. 
 

11. Which color line from a spectrum represents a bigger change, red or purple? Explain 
 

12. In the classroom, there are 3 unknowns (M, E, and F). Identify each by comparing the 
picture to the information in your table 

M) 
 

E) 
 

F) 
 
13. What could be a practical use for a flame test? 

 
14. What safety precautions might you want to employ if you were to perform flame test? 

 
15. What are some limitations of using flame tests? 

 
Materials 
Equipment: goggles, Bunsen burner,   
Chemicals: distilled water, HCl, 0.5M solutions of Nitrates of: barium, sodium, potassium, lithium,     
calcium, strontium, copper and 2 unknowns. 
 
Procedure 

1. Put on your goggles. Make a data table with the names of the seven known salts.   
2. Light your Bunsen burner (make sure your goggles are ON). 
3. For each test, your will get a splint that has been soaked in the salt.   
4. Place it in the burner flame for a few moments, as shown in Figure 10-1. Determine the 

color of the flame.  Place the soaked splint in the burner flame and observe.  
5. Record your observations on Data Table 1.  Carefully return the splint to the correct 

solution.  DO NOT CONTAMINATE THE SOLUTIONS. 
6. Obtain two unknowns and repeat Step 2 for each unknown. Record your observations on 

Data Table 2. 
7. Turn off the burner. Clean up your work area and was your hands before leaving the 

laboratory. 
 



Data  
Data Table 1 Flame Tests of Known Solutions 

Salt Solution Color 
Barium Nitrate  
Calcium Nitrate  
Copper II Nitrate  
Lithium Nitrate  
Potassium Nitrate  
Sodium Nitrate  
Strontium Nitrate  
 
 
Data Table 2 Tests of Unknown Solutions 

Unknown Color 
Unknown #1  
Unknown #2  
 
Critical Thinking: Analysis 
 

1. What metallic ions are present in the unknown solutions? 
 

2. Summarize the process that produces the colors seen in the flame tests. 
 

3. What is the relationship of the color you saw and the lines of the electromagnetic spectrum 
produced by the metals? 

 
4. What other equipment could you use in this investigation if burners were not available? 

 
5. How do you think metallic salts are used in fireworks?  

 
6. Explain why a metallic ion produces a characteristic color in a flame test, regardless of the 

compound used as the source of the ion. 
 

7. What wavelengths correspond to the visible spectrum?  
 

8. Which color has the shortest wavelength? The longest? 
 


