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Complex A/cm™!
[TiFg)*~ 17000
[Ti(H,0)¢** 20300

[CrFg]~ 15000
[Cr(H,0)q)*" 17400
[Cr(H,0)4)*" 14100
[Cr(NH;3)e)>* 21600

Q- which is more Aoct , [Cr(H,0)s] ™ or [Cr(H,0)s] *and

Why?



Exercise : discuss the following :

Complex

[CoF¢]?~

[Co(NH31)6*
[C()( NH3 )(,]24

[Co(en);]*

[CO( H;O )(.] it
[Co(H,0))*

A cm

13100
22900
10200
24 000
18200
9300
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High spin
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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

s

A
I

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

CFSE = —(2 x 0.4) Ayt = —0.8A




For d* high spin:

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

CFSE = —(3 x 0.4) Ay + 0.6, = =0.6A

Exercise -2 : calculate CFSE for the following electron
configuration




550 O € gy N o A L)l g s e
te' eg

¢ high spin e

058 Sl

tz}.f egu



aalal) als e Jeasdll ) <G \.4@_\4
) s s @l Dl s ASIY)
Sllia eg e Y (5 ghudll
alL Lt \.@.;\.4 g_qj:u L,rmj” n
Al i) (8 7l sa¥) (A Gl cplli ) )



@ (O o) Oug 8l sgay dads Clip VI o il L)
Aaly Jly

e g’ eg! (o gl (58 Laaind 0 Qe M 82 galls

: CFSE 4 (534 high spin

CFSE = —(3 X 0.4)Aget + 0.6A 0 = —0.6A o
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For low-spin: s = I°
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if we know from magnetic data that
[Co(H50)¢]?" is low-spin, then from the spectrochemical
series we can say that [Co(ox);]°~ and [Co(CN)g]’~ will be
low-spin. The only common high-spin cobalt(I1Il) 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 appropniate.

d" High-spin = weak field Low-spin = strong field

Electronic CFSE Electronic CFSE
configuration configuration

by e, ~0.44,

B ey ~0.8A

bty -12A,,
~0.6A, ~1.68,q + P
0 ; ~204,4 +2P
~0.4A . ~240,, +2P
~0.84 ~180 + P
-1.28,
0.6
0
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High spin

CFSE

High spin (HS) Low spin (LS) Tetrahedral
Octahedral Octahedral Complexes
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-0.4 -0.4 =0.6
-0.8 -0.8 -1.2
-1.2 -1.2 -0.8

W N =

W b

-0.6 ~1.6 -0.4
0 | -2.0 )
-0.4 -2.4
-0.8 -1.8
-1.2 -1.2
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Square Trigonal Sguare Penagonal Square
planar bipyramidal pyramidal bipyramidal antiprismatic

Reference: CATHERINE E. HOUSECROFT AND ALAN G. SHARPE,
INORGANIC CHEMISTRY, 2nd edition ,2005.




