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Fig. 20.1 (a) The six M—L vectors of an octahedral complex [MLg]"" can be defined to lie along the x, y and z axes. (b) The five
d orbitals; the d.. and d,2 _ ,» atomic orbitals point directly along the axes, but the dy,, d,. and d,, atomic orbitals point between them.
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Q- which is more Aoct , [Cr(H,0)s]" or [Cr(H,0)s]* and

Why?

Exercise : discuss the following :

Complex A/cm™!
[CoFg]® ™ 13 100
[Co(NH3)e]®™ 22900
[Co(INH3)62 T 10 200
[Co(en);]3+ 24 000
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Crystal field stabilization energy
For high- and low-spin octahedral complexes

For a d' system, the ground state corresponds to the
configuration t,g' . With respect to the barycentre, there is a
stabilization energy of -0:4 Aoct

e
£

! '

! £

CFSE = —(4 x 0.4) Ayt + (2 X 0.6)A oy = —0.4A o

CFSE = —(2 x 0.4)A = —0.8A

For d* high spin:

Exercise -1: give the electron configuration for the following
CFSE

CFSE = —(3 x 0.4) Aggq +0.6080¢ = =0.6A

Exercise -2 : calculate CFSE for the following electron
configuration
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For high-spin: B < P

For low-spin: Bory = P
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] if we know from magnetic data that
[Co(H,0)¢]’" is low-spin, then from the spectrochemical
series we can say that [Co(ox);]"~ and [Co(CN)s]°~ will be
low-spin. The only common high-spin cobalt(11I) complex

is [CoFg]" ™.
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Table 20.3 Octahedral crystal field stabilization energies (CFSE) for d” configurations; pairing energy, P, terms are included where
appropriate (see text). High- and low-spin octahedral complexes are shown only where the distinction is appropriate.

d" High-spin = weak field Low-spin = strong field
Electronic CFSE Electronic CFSE
configuration configuration
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