TITLE:  Flame Tests
INTRODUCTION:  When elements are heated to high temperatures, they may be placed in an excited state.  In an excited state, the electrons move to higher energy levels.  The changes in energy that occur when the excited atoms return to their ground state cause the substance to be luminous or emit light.  The observed colors or spectrum of the substance is caused by a visible set of wavelengths of light emitted.  Since each element emits a unique set of wavelengths, emission spectra can be used as a tool to identify the elements.  The flame test is one method used to demonstrate the emission spectrum of a substance.

PURPOSE:  to observe the spectra emitted from selected ions and identify ions by the color emitted during vaporization of the element.

PROCEDURE:
1.  Light the Bunsen burner according to the teacher’s instructions.

2.  Select a moistened wood splint from a sample solution.

3.  Heat the wood splint in the flame.

4.  Record the color of the flame in the data table.

5.  Repeat for each of the seven test solutions and the five unknowns.

DATA TABLE:

	Metal Ion
	Flame Color

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


CONCLUSION:  Identify the metal ion contained in each unknown.  Unknowns #5 and #6 contained a mixture of two ions.

ERROR ANALYSIS:  Discuss whether or not you think the mixture of ions can be correctly identified using a flame test.  Discuss possible scenarios when it might or might not be successful.  Give additional reasons for why a flame test is sometimes invalid.
QUESTIONS:

1.  Name the colors of visible light, beginning with that of lowest energy (longest wavelength).

2.  Red and green light, two colors observed in the lab, have wavelengths of about 650 nm and 

     490 nm, respectively.  Calculate the frequency of each.  Determine mathematically which 

     light has the higher energy,  red or green?  

3.  Write the electron configurations and dot notations for each of the metals tested in the lab 

     when in the ground state.

4.  Give a possible set of values for the four quantum numbers of all the valence electrons in each 

     of the atoms tested if each is in the ground state.

5.  The bright-line emission spectra for three elements and a mixture is shown below. Identify all  

      of the elements present in the mixture and explain your answer.
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