
Flame Tests

Name(s) ________________________
________________________

Background:

The characteristic light emitted by each individual atom is the basis for the 
chemical test known as a flame test.  

To identify an unknown atom, you must first determine the characteristic colors 
produced by different atoms.  You will do this by performing a flame test on a 
variety of standard solutions of metal compounds.  Then you will perform a flame 
test with an unknown sample to see if it matches any of the standard solutions.  
The presence of even a speck of another substance can interfere with the 
identification of the true color of a particular type of atom, so be sure to keep you 
equipment very clean and perform multiple trials to check your work.

Objectives:
• Identify a set of flame-test color standards for selected metal ions.
• Relate the colors of a flame test to the behavior of excited electrons in a 

metal ion.
• Identify an unknown metal ion by using a flame test.
• Demonstrate proficiency in performing a flame test and in using a 

spectroscope.

Safety:
• Wear safety goggles to protect your eyes.
• Immediately flush any chemical spilled on skin
• Chemicals will bun holes in clothing, so protect them with an apron.
• When using a Bunsen burner, pull back long hair and loose clothing

Materials:

• Bunsen burner
• Striker
• 2 Cobalt glass
• 9 Soaked wood splints
• NaCl, 0.5 M
• KCl, 0.5 M
• LiNO3, 0.5 M

• Sr(NO3)2, 0.5 M
• NaCl, solid
• Ba(NO3)2, 0.5 M
• Ca(NO3)2, 0.5 M
• NaNO3, 0.5 M
• Unknown solutions #1 and #2



Procedure:

Record the colors of all flame tests in the Data Table at the end of the procedures 
section.

1.  Put 4-5 drops of NaNO3 solution onto one of the soaked wood splints and 
then hold it in the flame.  Observe the color of the flame just above the splint and 
record in Data Table.  Heat only the tip of the splint and do not let the wood burn.

2.  Test a solution of NaCl in the same manner with a new splint.   Repeat the 
test, dipping a new splint into a little solid NaCl.  Describe what you observed 
between the two.
________________________________________________________________
________________________________________________________________
________________________________________________________________

3.  Repeat Step 1, using in turn 4-5 drops of the solutions of LiNO3, Sr(NO3)2, Ca
(NO3)2, Ba(NO3)2, and KCl.  Obtain a new wood splint after testing each solution 
before testing the next solution.  In the cases of lithium and strontium, observe 
which flame is more persistent and takes longer to burn off the splint.  Also note 
the difference in the shades of color produced.  Record in the data table the color 
of each flame for each metal compound.

4.  If two metals are present in the same solution, the color of one flame may 
obscure that of the other.  If cobalt glass plates are used, it is sometimes possible 
to absorb one color and not the other.  Examine the NaNO3 flame through two 
thicknesses of cobalt glass.  Repeat, using the KCl with the cobalt glasses.  
Record the colors of the flames in the data table.

5.  Mix 4-5 drops of NaNO3 and KCl on one of the splints. Flame-test the mixture.  
Observe the color the mixture imparts to the flame when viewed without the 
cobalt glasses.  Repeat the test, but observe the flame as seen through the 
cobalt glasses.  Record the colors of the flames in the data table.

6.  Obtain the two unknown solutions.  Each unknown solution contains two 
different metals you have tested.  Do flame tests on the two solutions as you did 
the known solutions.  Do not forget to do a flame test for each while viewing 
through the cobalt glasses.  Record your observations in the data table.

7.  Clean all apparatus and your work area at the end of this experiment.  Pour 
wastes into the waste beaker. Wash your hands before leaving the laboratory 
area.



DATA TABLE
 

METAL IN COMPOUND COLOR OF FLAME
Sodium

Lithium

Strontium

Calcium

Barium

Potassium

Sodium with cobalt glass

Potassium with cobalt glass

Sodium and Potassium

Sodium and Potassium with 
cobalt glass

Unknown Solution #1 w/out 
cobalt glass

Unknown Solution #1 with cobalt 
glass

Unknown Solution #2 w/out 
cobalt glass

Unknown Solution #2 with cobalt 
glass

Questions:

1.  What are the identities of the two metals in unknown solution #1?  Circle two.

  Ba,  Ca,  Li,  K,  Na,  Sr

2.  What are the identities of the two metals in unknown solution #2?  Circle two.

   Ba,  Ca,  Li,  K,  Na,  Sr

3.  Is flame coloration a test for the metal or for the nitrate and chloride ion?



4.  Why do dry sodium chloride and the solutions of sodium nitrate and sodium 
chloride all impart the same color to the flame?

5.  Describe the testing procedure you would use to verify that both sodium and 
potassium are present in a solution.

6.  How would you characterize the flame test with respect to its sensitivity?  If it 
is very sensitive, it requires a very tiny amount of test material.  If it is not very 
sensitive, then it requires a substantial amount of test material.

7.  What difficulties (list at least two) may be encountered in the use of the flame 
test for identification of a metal?

8.  Briefly discuss the activity of electrons when a substance is vaporized in a 
flame.  That is, why/how does the metal produce a colored flame and why is the 
color of the flame unique to that particular metal?


