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Emission Spectrometry

Description:  Five different metal ions are passed into the burning gas in a Bunsen burner.  Each metal as it is burned will emit a different color.
Concept:  When an element is burned, the electrons will be excited.  Then as these electrons fall back from one energy level to another, they will emit photons of light.  These photons will have different colors depending on the element and its discrete energy levels.  That is, different wavelengths of light (colors) will be emitted when the electrons of  different elements go down the step(s) between their energy level(s).  Each element will have its own set of steps, therefore each will have its own color or set of colors.

Materials:  

· Emission Spectrometry Apparatus

· Bottles full of:


1 M Barium Chloride

122.15 g = 500 mLs


1 M Lithium Chloride

21.19 g = 500 mLs


1 M Potassium Chloride

37.27 g = 500 mLs


1 M Sodium Chloride

29.22 g = 500 mLs


1 M Strontium Chloride

133.32 g = 500 mLs

· 6 M Hydrochloric Acid

· eye droppers

· Zinc powder

· spatula or spoon

· supply of methane gas

· Flint Striker and/or matches

Safety:  
6 M hydrochloric acid is corrosive.  Wear goggles.  Zinc and barium metals are toxic.  Wear disposable gloves.

Procedure:


Before class, light all Bunsen burners.  Look for leaks at stoppers.  A leak can be identified by orange streaks in the blue flames.  Try to make the connections at the stoppers as air tight as possible.  If you are in room 122, have Alice turn on the gas.


See diagram of Emission Spectrometry Apparatus on the next page.

With eye droppers put 2 - 3 droppers full of each salt solution into the glass pipes.  Then put a scoop ( about 0.5 - 1 teaspoon) of zinc powder in each pipe.


Light the Bunsen burners (sometimes the flint strike will not work; matches are more reliable).


Turn lights in the room down slightly.  You will need some light to put acid into glass pipes.


Using an eye dropper put 1 - 2 droppers full of the 6M hydrochloric acid in to each glass pipe.


Colors can be seen best when room is dark.

  
Diagram of Emission Spectrometry Apparatus:
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Clean Up: 


 Extinguish flames.  Have Alice turn gas off in room 122.


Wash out Apparatus immediately after class.  Thoroughly rinse the pipes with water and then distilled water.  Allow to dry.


Carefully remove glass pipes and rinse reactants with water into a beaker.   If there is any left over Zinc powder add more 6 M HCl and let all Zinc react.  Collect in waste bottle for disposal by Dept. of Environmental Health and Safety.


  Re-assemble Apparatus.

Notes:  
Used in C100, C105, and S105.

Alternative:  See Flame Tests
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