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Tetrahedral Field

In atetrahedral field the d,,, d,,, & d,, orbitals are of higher
Energy than the dx?-y? and the dz? orbitals.
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» Because there are only 4 ligands, A for a tetrahedral field is
smaller than A for an octahedral field.

» This causes all tetrahedral complexes to be high spin
(unless told otherwise).

Dr. Rajeev Ranjan



Splitting of d-orbital energies by a tetrahedral field of ligands
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The splitting of d-orbital energies is less in a tetrahedral than an
octahedral complex, and the relative d-orbital energies are reversed.
Only high-spin tetrahedral complexes are known because A is small.
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Arrangements of d-Orbitals in Tetrahedral Field
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Spherical In tetrahedral
environment crystal field
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Tetra-coordinated Tetrahedral Complexes

Examples:

NH,

Tetraamminezinc(II) ion,
[Zn(NH,),]™
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Tetrachlorocobaltate(II) ion,
[CoCl,]”
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Square-Planar Field

Square planar complexes can be thought of as octahedral
complexes with the two ligands along the z-axis removed.
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As a consequence the four planar ligands are drawn in closer
towards the metal.

Relative to the octahedral field, the dz2 orbital is greatly lowered
in energy, the d,,, and d,, orbitals lowered in energy, the d,,, and
dx?-y? orbitals are raised in energy.

Most d® metal ions form square planar complexes.
The majority of complexes are low spin (i.e. diamagnetic).
Examples: Pd?*, Pt?*, Ir*, and Aus*.
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Splitting of d-orbital energies by a square planar field of ligands.
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Octahedral Square planar

Square planar complexes are low-spin and usually diamagnetic because
the four pairs of d electrons fill the four lowest-energy orbitals.
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Tetra-coordinated Square Planar Complexes

Examples:
| HN NH, I
’Il\\Cu‘//7
H.N NH,

Tetraamminecopper(Il) ion,
[Cu(NH,),]”
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Tetrachlorocuprate(II) ion,
[CuCl,]*"
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Thank You
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