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Complementary colours

CuSO4 absorbs orange light. What 
colour does it appear to us?

What colour light does Fe3+ absorb?

Why do transition metals absorb light?

However, in an octahedral complex (where 
ligands form coordinate bonds along the x, y 
and z axes) such as  [Ti(H2O)6]3+ the ligands 
interact more strongly with the pair of d-
orbitals that are orientated along the axes.  
This increases the energy of these orbitals.

=> d-obitals split into 2 sub levels

(In a tetrahedral complex, the ligands form 
coordinate bonds in between the axes and 
therefore the splitting pattern is reversed.)

The more interaction  between the d-
orbitals and the ligands = greater splitting  
between the sub-levels

In an isolated metal atom, all the d-obitals are of 
equal energy.

Mn2+ solution

Fe3+ solution

How does the charge on the central ion relates to the colour? (use the info above)

Why is the charge density of ammonia greater than that of water?

Will this allow more or less interaction with the d-orbitals?

[Cu(H2O)6]2+
(aq) has a turquoise (green/blue) colour. If we add NH3 to this solution we replace 4 of the water molecules 

to form a complex ion - [Cu(NH3)4(H2O)2]2+
(aq) . 
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