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Splitting of d orbitals in Tetrahedral Complexes
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D Octahedral Octahedral Complexes
d* -0.4 -0.4 -0.6
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d* -0.6 -1.6 -0.4
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Electronic configuration | t,, eg Examples

high spind* (t.g)*  (eg)! Cr(11).Mn(111)
low spin d’ (t,8)° (eg) Co(I).Ni(In)
d’ (t:8)° (eg)’ Cu(l),Ag(l)
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Electronic Nature of ligand
to eg Examples
configuration field
d° Strong or weak TiV0,, [Ti "V Fe]*
d? (t.8)° (eg) Strong or weak | [Cr'"(oxalate)s)*,[Cr(H,0)q]*"
d° (t8)*  (eg)’ Weak [Mn"Fs]*, [Fe"Fe]*
d° (t8)° (eg) Strong [Fe"(CN)e]*, [Co(NH;)¢]**
d® (t8)° (eg)’ Weak [Ni"Fe]*, [Ni"(H,0)¢]**
d* (t8)° (eg)* Strong or weak [zn"(NH3)s]*, [Zn"(H,0)s]**
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Electronicconfiguration tye eg Nature of Spin
d’ (t:5)' (eg) High spin
d’ (t.8)°  (eg) High spin
d* (t8)* (eg) Low spin




d’ (t:8)° (eg) Low spin

d° (t8)* (eg)’ High spin

d’ (t.8)° (eg)’ High spin
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— Mn2+ < Ni2+ < Co2+ < Fe2+ < V2+ < Fe3+ < Co3+ < Mn4+ <

Mo3+ < Rh3+ < Ru3+ < Pd4+ < Ir3+ < Ptd+

O o8 leha o S clailanlh) ida ) D a9 Y el aaa JIB S el o dadl) Baly 8

AL 333 5 Laagd ST Gl laadl Jrag g ST il g colailanll) cp LN 68 e i Laa Gl g ) laa
Ld ) ite aludi) da )

tg Y oo dah -
Baa) g sl s gt AN Baa) gl el gl ¢y ) S A daid 45 Y

tob LS AR pualind) A de panall Jiul Ligadl LdS A dad 31435 ey
[Ir(NHs)6]** (41000 cm™) > [Rh(NHs)s]** (34000 cm®™) > [Co(NHs)s]** (23000 cm™)
5d° > 4d° > 3d°
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Table 6.5 Ligand field splitting parameters A, of ML, complexes®

lons Ligands )
Cl~ H,0 NH, en CN~—

e Cre+ 13.7 174 215 21.9 76.6
d5 Mn2+ 75 8.5 10.1 30

Fe3+ 11.0 14.3 {35)
d° Fg2+ 104 {32.8)

Lo+ {20.7) (22.9) (23.2) (34.8)

Rh3+ (20.4) (27.0) (34.0) {34.6) (45.5)
a8 Ni2+ 75 8.5 _ 10.8 115

*Values are in multiples of 1000 cm~'; entries in parentheses are for low-spin complexes.
Source: H.B. Gray, Flectrons and chemical bonding, Benjamin, Menlo Park (1965).
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