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Solubility of Silver Chloride

Description:  Two clear and colorless solutions are combined and a white precipitate appears.  Aqueous ammonia is added and the precipitate is dissolved.

Concept:  The solubility of AgCl in aqueous ammonia is determined by the product of the “solubility product” of AgCl and the “formation constant” of Ag(NH3+).  This product is only 0.0027.  1.0 M ammonia will only “hold” 0.047 M Ag+ in the presence of AgCl precipitate (when there is no excess chloride).

Materials:

· 100 mL beaker

· NaCl solid (supermarket stuff OK)

· Aqueous. AgNO3 (any available concentration)

· Aqueous. Ammonia (any available concentration)

· Stirring rod

Safety:


Ammonia is irritating to skin and respiratory tract.  Keep the ammonia bottle capped except when in use and wear gloves.  Silver salt solutions stain skin and are toxic.  Wear gloves.  Latex gloves are fine.

Procedure:

Dissolve NaCl in water in 100 ml beaker and then add to form the precipitate AgCl.


Then add aqueous ammonia in to dissolve the Ag+ by forming the {Ag(NH3)2}+ complex.

Clean-up:


Leftover solution of {Ag(NH3)2}Cl solution should be collected as Heavy Metal Hazardous Waste and taken to EH&S collection site.  

Notes:

Developed by Dr. Allerhand for S106.  He says that a better demonstration would use cyanide instead of ammonia because of the much larger formation constant of Ag(CH)-.  But it would be best not to use cyanide in the classroom.
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