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What makes the colors in a driftwood fire at the beach? 
What is used to color the flame of a wood fire in the fireplace?

How does a chemist explain the bright colors you see in the driftwood fire? 

You learned that when an electron in an atom gains the correct quantity of energy, it can jump from a lower energy level called the ground state to a higher one the excited state which is temporary. Then, as it loses this extra energy, it falls back to the lower energy level. The extra energy lost appears as colored light. Each color represents a definite quantity of energy in the form of light. The electrons of different atoms re​quire different amounts of energy to jump to higher energy levels. They give off this energy as different colors of light as they fall back to the lower levels of energy.  The red color represents a smallest energy transition while the purple color represents the largest.  Each atom of the same metal will behave identically.  The same energy transitions occur if the proper amount of energy is imparted. This colored light can give a rough identify the metallic element present in the compound.  If a spectroscope is used while viewing the colored light, the light may be split into wavelengths to give a definite identification.
How can the flame test be used to identify an unknown ion in a salt?
	Equipment and Supplies per Lab

laboratory burner

wooden stick in 

Solutions of sodium nitrate

lithium nitrate       strontium nitrate

copper II nitrate     nickel II nitrate

barium nitrate         potassium nitrate

sodium nitrate         sodium chloride

  mixture potassium nitrate s + sodium nitrate 
  unknown solution


	What to Do

1.  Set up a laboratory burner with a flame with a blue inner cone and no yellow.

2. A wooden stick should be saturated with a solution in the beaker.  Place just the tip of the wooden splint  in the light blue burner flame.  Take care not to set the splint on fire. Record your observations in the Data Chart.

3.  Observe the flame through a cobalt glass for sodium nitrate ,potassium nitrate, and the mixture of sodium and potassium nitrates

4.  Observe the color of the flame given off by the unknown sample and compare to identify the metal in the dissolved compound.
5.  Move to a new station and repeat with the next chemical until all chemicals are recorded.




DATA CHART

	 
	FLAME TESTS

	 
	Observations

	1.  Sodium nitrate
	

	Sodium nitrate with cobalt glass
	

	2.  Sodium  chloride
	

	3.   Lithium nitrate
	

	4.   Strontium nitrate
	

	5.  Copper II nitrate
	

	6.  Barium nitrate
	

	7.  Potassium nitrate
	

	Potassium nitrate with cobalt glass
	

	8. Sodium and  Potassium nitrates mixed
	

	 Na and K nitrate mix with cobalt glass.
	

	9.  Calcium Nitrate
	

	10.  Cobalt II Nitrate
	

	11. Nickel II Nitrate
	

	12.  Unknown 
	

	 Unknown, with cobalt glasses
	


Error Analysis:  What difficulty may be found when using the flame test as the only means of identification?   How could you eliminate any uncertainty?
Results:  (CER)  Please identify the unknown salt. Give a detailed explanation of how  you came to that conclusion?  (Data) How confident are you?  How could you know for sure?
Discussion Leading questions
1.  What is a flame test? Why is the flame test a useful tool for chemists? Is the data collected qualitative or quantitative?
2. Why do different  elements  have different characteristic flame test colors?

3.  What information does the color of the flame give the chemist about the electrons in the ions in the solution? 
4. What is the purpose of the cobalt glass?
5. Which of the compounds was the result of the highest energy process?  Explain why you chose this compound. 

6. Why do the chemicals have to be heated in the flame before the colored light is emitted? 

7. Most salts contain a metal and a non-metal. Look at the compounds we tested and determine whether it is the metal or the non-metal that is responsible for the color produced in the flame test for that salt. How can you be sure your answer is correct? ( Data from lab)
Post Lab Question : Please rewrite and answer in complete sentences the following question:

How does a chemist explain the bright colors you see in a fire made from driftwood?

