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Flame Test Lab

Period:  
Introduction:  Electrons in atoms normally occupy the lowest energy levels possible, where they are most stable.  This is called the ‘ground state’.  When atoms are heated to high temperatures, some of the electrons may absorb energy and ‘jump’ to a higher energy state.  This is called the ‘excited state’ of an element.  The excited state is unstable and soon the electrons “fall back”, giving off energy as they fall.  An electron gives off (“emits”) energy as a photon, or packet of electromagnetic energy.  Light is the type of electromagnetic energy with wavelengths between 400 and 700 nm, so if the wavelength of the emitted photon falls within this range, it can be seen as visible light, with the color depending on the exact wavelength.

White light is a continuous spectrum containing all wavelengths of visible light.  An excited atom, however, produces one or more specific colors of light.  This color is a blend of the colors produced when energy is released by the various electrons as they return to the ground state.  Because metals hold their electrons loosely, they are especially easily excited by heat energy, so metallic ions are easy to observe and identify by the specific colors they produce.
Purpose:    To study the colors given off by different metallic ions and to identify an unknown ion or ions, by using flame tests.

Equipment and Materials:  

Bunsen Burner

Safety Goggles

Lab Apron
Closed Toe Shoes

11 Test Tubes, 6 x 13 mm and 2 Test Tube Racks

0.5 M solutions containing Na+, K+, Al3+, Li+, Pb2+, Ca2+, Sr2+, Ba2+, Cu2+, Ni2+
Unknown solution

Safety:

Wear goggles, apron and closed toe shoes.  Tie long hair back, and do not wear loose or dangling clothing or jewelry.  Do not place any solid waste in the sink.  All extinguished and cooled wooden splints and matches should be placed in the waste container AT THE BACK OF THE ROOM.  Watch out for lit Bunsen burners!
Procedure:

1. Put on goggles and tie hair back.  
2. Rinse your wash bottle with distilled water (there’s a special tap for this) and fill it with distilled water.  Wash each of the 11 test tubes at your lab station several times with tap water and then twice with the distilled water in your wash bottle.

3. Put 10 - 15 drops of the first solution (it’s distilled water…see the data table) in the first test tube.  Add a clean wooden splint to it.  Then prepare the remaining nine test tubes with the additional solutions (one solution per test tube) and clean wooden splints.  (The easiest way will be to line them up in the order that they are listed on the data table.)
4. Carefully light the Bunsen burner.  Adjust the barrel so that you get a blue flame about 4 - 5 cm high.  

5. Take the splint out of the solution in the first test tube and place the wet end in the top fourth of the Bunsen burner flame.  Note the color of the flame.  Record the color in the data table.  Repeat for each solution.
6. Obtain a sample of an unknown solution from your teacher.  Record the number of your solution in the data table.  Perform a flame test and record the color of the flame.  Identify the metallic ion by the color of the flame.  

7. Show your teacher your results.  You must have the teacher initial your paper before you leave the class.  
Data Table                   Flame Tests for Various Metallic Ions
	Metallic Ion
	Color of Flame
	Electron Configuration

	Distilled Water
	
	

	Lithium (Li+1)
	
	

	Aluminum (Al+3)
	
	

	Potassium (K+1)
	
	

	Nickel  (Ni+2)
	
	

	Copper (Cu+2)
	
	

	Strontium (Sr+2)
	
	

	Barium (Ba+2)
	
	

	Lead (Pb+2)
	
	

	Sodium (Na+)
	
	

	Calcium (Ca+2)
	
	

	
Unknown  #  ____
	
	



Questions and Conclusions.  Please answer the following questions.

1. What is the identity of your unknown?  Explain your reasoning.
2. What was the purpose of observing the color of the flame with a clean wooden splint in distilled water?

3. What would be the major source of error in this experiment?

4. Which pairs of ions produce similar colors in the flame tests?

5. Explain how the colors of light observed in the flame test are produced. (Tell what we believe about the behavior of the electrons in the metals.)   

6. What is the relationship between the colors you saw and the line spectrum produced by each metal?

7. Why do you think metallic ions are used in fireworks?

8. Define:

a. photon

b. ground state

c. excited state
Teacher Initial








