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Complex Ion Formation 
Copper and Nickel Amine Complexes 

 
 

Chemicals and Equipment Needed 
• d-H2O 
• 1 M CuSO4  – G2 

o or 1 M Ni(NO3)2 – G4 
• 6 M NH3 – S2 
• 2-100 mL graduated cylinders – Q3 
• 2-50 mL graduated cylinders – Q3 
• Stoppers to fit the graduated cylinders – U3 
• 3 glass stirring rods – U1 
• Gloves – U2 
• 1 White background – A1 

 
 

Preparation 

• Ni(NO3)2 gives a green/white/blue cylinder.  CuSO4 gives a blue/white/dark blue cylinder.  
• Wearing gloves, measure out 30 mL 6 M NH3 into the two smaller cylinders, and 50 mL metal ion 

solution into the larger cylinders.  Stopper, parafilm, and label the bases.   
• No more than an hour before class, prepare a cylinder of complex in case the in-class presentation 

does not work out as planned.  While wearing gloves, slowly add one cylinder of 6 M NH3 to the metal 
ion solution, pouring it down a glass rod to create the layering effect.  Let the solution sit for 5 minutes, 
and it should separate into three layers:  

o Green [Ni(H2O)6]2+, white Ni(OH)2 precipitate, and royal blue [Ni(NH3)6]2+ 
o Light blue [Cu(H2O)6]2+, white Cu(OH)2 precipitate, and royal blue [Cu(NH3)6]2+ 

 

Presentation 

• While wearing gloves, slowly add one cylinder of 6 M NH3 to the metal ion solution, pouring it down a 
glass rod to create the layering effect.  Let the solution sit for 5 minutes, and it should separate into 
three layers:  

o Green [Ni(H2O)6]2+, white Ni(OH)2 precipitate, and royal blue [Ni(NH3)6]2+ 
o Light blue [Cu(H2O)6]2+, white Cu(OH)2 precipitate, and royal blue [Cu(NH3)6]2+ 
o If desired, you can move on to the next part of the demo with the pre-made cylinder and allow 

the other one to settle over the class period 
• Optional: Stir one of the layered cylinders with the glass rod.  The white hydroxide layer will disappear 

and the solution will be totally blue, indicating that only the aqua complex is present. 
o Some instructors prefer to keep the layered solution 
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Discussion 

• This demo illustrates the color change associated with different ligands, as well as the dissolution of 
precipitate  
 
For Ni(NO3)2: 

[Ni(H2O)6]2+ (aq) + 2 NH4OH (aq) → Ni(OH)2 (s) + 2 NH4+ (aq) + 6 H2O (ℓ) 
      green                             white ppt 

  
 Ni(OH)2 (s) + 6 NH3 (aq) → [Ni(NH3)6]2+ + 2 OH- 

white ppt                     royal blue                
 
For CuSO4: 

[Cu(H2O)4]2+ (aq) + 2 NH4OH (aq) → Cu(OH)2 (s) + 2 NH4+ (aq) + 4 H2O (ℓ) 
  light blue                               white ppt 

  
Cu(OH)2 (s) + 4 NH3 (aq) → [Cu(NH3)4]2+ + 2 OH- 
  white ppt               royal blue 

 
 
Clean-up 

• Dispose of solution and precipitate in white waste container.  
o Older procedure called for neutralization, which was found to be unnecessary. 

• Sometimes the instructor likes to keep the prepared cylinder for a few class sessions.  If held for more 
than a week, the cylinder is very hard to clean.  To remove all precipitate and residues, after disposing 
of the waste, fill the cylinder with 6 M NH3, stopper and parafilm, and leave in the hood at least 
overnight.  Neutralize the remaining waste, and repeat the process if necessary.  

 
 
NOTES 
The original version use 0.1 M solutions and omitted the second cylinder of NH3 and instead calculated the ion 
product for Cu(OH)2 to see if the precipitate would dissolve with stirring.   


