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d-Metal Complexes

Bonding situation (Crystal Field Theory)
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d-Metal Complexes

Ligand Field Splitting

d1 [Ti(OH2)6
]3+

eg« t2g

¶The ligand field splitting DOct is 

strongly dependent on the nature of 

the ligand

¶For electron configurations other than 

d1, this transition energy gives not only 

the difference in orbital energy, but is 

also dep. on electron repulsions.
Empirical findings!
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d-Metal Complexes

Spectrochemical Series

¶ The ligand field splitting DO is strongly dependent on the nature of the 

ligand.

Independent from the central metal, ligands can be sorted by increasing DO.

I- <Br- <S2- <SCN- <Cl- <NO3
- <N3

- <F- <OH- <C2O4
2- <H2O <NCS-

<CH3CN <py <NH3 <en <bipy <phen <NO2
- <PPh3 <CN- <CO 

¶ DO is the larger, the more p-electrons the ligand has

¶ DO is small in the presence of many lone-pairs (Hal-)

Cu2+(aq)

(light blue)

Hypo chromic

shift
[Cu(NH3)4(H2O)2]

2+

(deep blue)
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d-Metal Complexes

Tetragonal Ligand Field & Tetragonal Distortion

¶typical for high spin d4 and d9

CuII is a typical example

a1g

b1g

b2g

eg

¶ Jahn-Teller Effect: If the ground state of a nonlinear complex is orbital 

degenerate, the complex will distort in order to lower energy by removing the 

degeneracy

¶ Orbitals with a z component are stabilized, others destabilized


