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Chemistry Lecture - 02

Coordination

compounds

By — Sreeja Ma’am
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Orbitals of Co’*'ion

sp’d’ hybridised
orbitals of Co™

[CoF ™
(outer orbital or
high spin complex)
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4d

Six pairs of electrons

from six F ions

4d

» The paramagnetic octahedral complex, [CoF]?~ uses outer orbital (4d) in

hybridisation (sp3d?).

» Itis thus called outer orbital or high spin or spin free complex.



In the square planar complexes, the hybridisation involved is dsp=.
An example is [Ni(CN),]*".

Here nickel is in +2 oxidation state and has the electronic configuration 3d5%.

Orbitals of Ni**ion PTEITEIT LT T

dsp”hybridised
orbitals of Ni** TLTH T T
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[t is important to note that in the absence of ligand, crystal field splitting does not occur
and hence the substance is colourless.

Removal of water from [Ti(H,0).]Cl; on heating renders it colourless.
Anhydrous CuSO, is white, but CuS0O,.5H,0 is blue in colour.

The influence of the ligand on the colour of a complex may be illustrated by considering
the [Ni(H,0)]** complex, which forms when nickel(II) chloride is dissolved in water.
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As reagents include EDTA, DMG (dimethylglyoxime), a-nitroso-3-naphthol, etc

Hardness of water is estimated by simple titration with Na,EDTA. The Ca?* and Mg?* ions form
stable complexes with EDTA. The selective estimation of these ions can be done due to difference in
the stability constants of calcium and magnesium complexes.

Gold can be separated in metallic form from this solution by the addition of zinc.

Similarly, purification of metals can be achieved through formation and subsequent decomposition
of their coordination compounds. For example, impure nickel is converted to [Ni(CO),], which is
decomposed to yield pure nickel.
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