Flame Tests 

PRE-LAB DISCUSSION: 
When an electron becomes excited, it will jump to a higher energy level. As the excited electron returns to its ground state, it gives off energy, often in the form of visible light. As in all cases where electrons become excited, the flame will only produce color for a few seconds at most. Many elements produce flames of a characteristic color when they come in contact with the flame of the burner. Using this method, scientists can determine some elements of an unknown mixture or solution. The flame test is made by dipping into a salt, heating it in a flame, and noting the distinctive color of the flame produced by the vaporized salt. 

Important vocabulary in this lab includes: 

Excited State- when an electron gains enough energy to temporarily leave its ground state orbital and move to an orbital of higher energy. 

Ground State- the level of energy that an electron will be in when it is not excited. 

The visible portion of the electromagnetic spectrum contains all colors of light.  The wavelength of the radiation determines the color of the light.  In table 1, are the wavelength ranges for the various colors of light.

Table 1:

	Representative wavelength, nm
	Wavelength Region, nm
	Energy
	Color

	410
	400-425
	Highest
	Violet

	470
	425-480
	
	Blue

	490
	480-500
	
	Blue-Green

	520
	500-560
	
	Green

	565
	560-580
	
	Yellow-Green

	580
	580-585
	
	Yellow

	600
	585-650
	
	Orange

	650
	650-700
	Lowest
	Red


Procedure:
1.  Obtain and wear goggles for the entire Lab.  Pull back long hair.
2.  Obtain a beaker with 8 wooden splints soaking in distilled water.  Keep the splints in this beaker of water.  You will take it with you to each station

3.  Fill a second beaker about half-full with tap water.  This is your rinse water.  

4.  At each station, light the Bunsen burner.

5.  Dip the soaked end of one of the wooden splints into the solid at your lab station, then place it in the flame.

6.  Observe and record the color of the flame.  Allow the splint to burn until the color fades. 
7.  If necessary repeat the test.

8.  Immerse the wooden splint in the rinse water beaker.  Turn off the Bunsen burner.

9.  Do not rotate to next station until instructed to do so.

10.  Repeat for all of the remaining stations. 

Data/Results:  Create a data table for each station’s salt and color.  Use Table 1 to determine the approximate wavelength of the light emitted for each salt.

Conclusion and Analysis:  

1.  E.T. comes to visit you and brings along some alien crystals.  How could you identify the elements in these crystals? 
  

2.  When a pan of milk boils over onto the stove the flame turns orange.  Explain why. 
  

3.  A firework contains copper chloride and strontium sulfate.  What colors will this explosive produce? 
  

4.  What colors would you expect the following compounds to produce:  potassium chloride, potassium nitrate, and potassium sulfate?  Why? 
  

5.  How is spectrometry used to determine the composition of stars? 

