FLAME TESTS
Atoms (or ions) placed in a flame absorb thermal energy, causing electrons within the atom to move from lower to higher energy states.  When these electrons return to lower energy states, they emit energy in the form of electromagnetic waves (light).  For some atoms (such as those of alkali metals, alkaline earth metals, and copper), wavelengths are in the visible spectrum.  Flame tests can confirm the presence of specific metal cations in a sample.  Usually the cations of metals in an ionic compound cause the flame test color.  
The sensitivity of the test will be shown by using dilute aqueous solutions of several metal chlorides.  A small quantity of solution held in a Nichrome wire loop will be heated in the flame of a Busen burner.  
Materials:


Busen burner


Distilled water


3 M hydrochloric Acid


Nichrome wires, labeled for each cation


0.1 M aqueous solutions of the following:


NaCl (0.58g diluted to 100ml)


KCl  (0.74g diluted to 100ml)


LiCl (0.42g diluted to 100ml)




CaCl2.2H2O(1.47g diluted to 100ml)


BaCl2 .2H2O (2.44g diluted to 100ml)


SrCl2 .6H2O(2.67g diluted to 100ml)


CuCl2  (10.0g diluted to 100ml)
Procedure:

For the ions (cations) to be tested, place 10ml of each solution in a clean container clearly marked with the compound.  Note:  All of the solutions have the chloride ion (anion) in common.


Clean the Nichrome wire by dipping the loop in the 3M hydrochloric acid and placing the wire in the hottest part of the Busen burner flame.  When there is no color in the flame, dip the hot wire in the distilled water.  


Dip the cleaned Nichrome wire with the cation’s label into the corresponding solution.  Place the loop into the Busen burner flame and observe the color.  Repeat the flame test several times so all can observe the flame color.

Clean the Nichrome wire when the test is complete.


Proceed to the next cation or an unknown (CuSO4 solution on hand)
