Flame Test Lab
HSSCE:  C2.4a  Describe energy changes in flame tests of common elements in terms of the (characteristic) electron transitions
Background:  

By placing atoms of a metal into a flame, electrons can be induced to absorb energy and jump to an excited energy state, a quantum jump.  They then return to their ground state by emitting a photon of light (the law of conservation of energy indicates that the photon emitted will contain the same amount of energy as that absorbed in the quantum jump).  The amount of energy in the photon determines its color; red for the lowest energy visible light, increasing energy through the rainbow of orange yellow green blue indigo, and finally violet for the highest energy visible light.  Photons outside the visible spectrum may also be emitted, but we cannot see them.  

The arrangement of electrons in an atom determines the sizes of the quantum jumps, and thus the energy and colors of the collection of photons emitted, known as emission spectrum.  In this way the emission spectrum serves as a ‘fingerprint’ of the element to which the atoms belong.  We can view the emission spectrum of colors all at once with the naked eye.  It will appear to be one color, which we will carefully describe.  It is also possible to view the separate colors of the emission spectrum by using a spectroscope (diffraction grading), which bends light of different energies differently.  Low energy red light, is bent the most, and high energy violet the least.  This allows us to see the various distinct colors of the emission spectrum of a sample. 

Materials:
· LiCl,  NaCl, KCl, CaCl2, SrCl2, CuCl2 BaCl2  solutions 
· Nichrome wire (or wood splints pre-soaked in salt solutions)

· Bunsen burners

· Small test tubes for the metal ion solutions
Procedure:    

1. Fill the test tubes with 5-10 drops of each metal ion solution.

2. Dip a wire loop into a metal ion solution (or remove a pre-soaked wood splint).

3. Hold the wire loop in the Bunsen burner flame and observe the color of the flame Record your observations in the data table.  If using wood splints avoid catching them on fire.
4. Be sure the loop is clean for the next sample (no more flame color)
5. Option:  Watch the flame through a diffraction grading slide to see the bright-line emission spectrum.
Data Table:

	#
	Compound Name
	Compound Formula
	Metal Ion
	Color of the solution
	Flame Color

	
	Lithium chloride


	
	
	
	

	
	Sodium chloride


	
	
	
	

	
	Potassium chloride


	
	
	
	

	
	Strontium chloride


	
	
	
	

	
	Calcium chloride
	
	
	
	

	
	Barium chloride


	
	
	
	

	
	Copper (II) chloride


	
	
	
	

	
	Unknown A


	
	
	
	

	
	Unknown B


	
	
	
	


Analysis:
1. What is an ion?

2. Describe what happens to the electrons in an atom when they absorb energy (from the flame)?  Why does this produce a bright-line emission spectrum (rather than a continuous spectrum)?

3. In terms of atomic structure, why does each metal ion produce a different color flame?

4. What difficulties are there in identifying metal ions with a flame test?  How could you improve the specific identification of the metal ions during a flame test?

5. If it can be determined from the flame test results, what are the identities of the two unknown liquids?

6. What might be some practical (and exciting) applications of metal containing compounds that create different colors of light while burning?  Explain.
Teacher Notes:

· Can also use microwell plates instead of test tubes

· Metal ion solutions are approximately 0.5 M solutions

· Recommend using a different loop for each sample.  However, wire loops can be cleaned with 1M HCl and heat between each sample for better results.
· Cobalt blue glass filters are often used when viewing mixtures of metals to screen out light that is yellow in color.  
