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Equilibrium of Nickel Complexes: 

Le Chatelier’s and Concentration Changes

Sources:  C121 Lab Manual by Karen Pressprich, p87; General Chemistry 4th edition by Darrell D. Ebbing, pp 640-646.

Description:  A green aqueous Nickel Nitrate solution turns blue upon the addition of Ammonia and than back to green when Hydrochloric acid is added.  Sometimes it has been observed that a precipitate forms when the ammonia is added, which dissolves with acid. 
Concept:  When the concentration of any of the species in an equilibrium system is changed, the equilibrium is disturbed and the system will react so as to minimize the effect of the disturbance (Le Chatelier's Principle).

Materials:
· 0.1 M Nickel Nitrate that is 0.1 M HCl

· 6 M Ammonium Hydroxide

· 6 M Hydrochloric Acid

· 1 Liter tall form beaker

· stir bar

· Lighted stir plate

· Waste bottle 

· Stir bar retriever

· paper towels

· gloves

· goggles

Safety:  
Nickel nitrate is a toxic metal solution.  Gloves and goggles should be worn.

6 Molar Hydrochloric acid and Ammonium Hydroxide will burn skin.  Wear gloves and goggles.  Careful of ammonia vapor.  Keep ammonia bottle capped except when pouring.

Procedure:


Put stir bar into beaker 


Pour about 300-400 mL of Nickel Nitrate into the beaker

Start stirring


Add ammonium Hydroxide until color is blue


Add hydrochloric acid until color is green again.


Repeat last two steps if you like.

Clean-Up:  Pour contents of beaker into waste bottle.  Label bottle with waste tag and take to EH&S Hazardous Waste Collection Site.

Background:  
Nickel - water complex is green.  Nickel - ammonia complex is blue.

[Ni(H2O)6]2+ (aq)  +  6 NH3  = [Ni (NH3)6]2+ (aq)

Add NH3 and equilibrium system will shift in the forward direction (blue).

Add H+ (remove NH3) and equilibrium system will shift in the reverse direction (green).

(more on next page)  

Notes:  
Precipitate that sometimes forms:

Ni(NO3)2 (aq) + 2 NH4OH (aq)  =  Ni(OH)2 (s)  + 2 NH4NO3 (aq)

Acid is added to the Ni solution to prevent the precipitate from forming.

Used in C106 and C121.
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