1890’s: CoCl,-6H,0 + NH4/NH,*
Reacted with | Name (colour) |Formula
H,0, + act. Luteocobalt [Co(NH,)6ICl4

charcoal chloride
H,O, (only) Purpureocobalt
chloride

Air, evapo- Praseocobalt

» Cobalt(lll) ion in centre

» Donor atoms (N, Cl) in corners

Fig. 21.1ab (1) The six M~L vectors of an octabedral comples ML, [™ can be defined to lie tlong the x, y and : aves.
() The five d orbitals: the o.: and d ;- atomic orbitals point direcily aloag the aves, but the 4, d,_ and
ol atoamic orbitals point between them.
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Fig. 21.1ab (1) The siv M=L vectors of an octabedr
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o Ti: [Ar] (4s)2 (3d)?

« Ti(lll) : [Ar] (3d)"i.e. a single d-electron
 Ti(lll) : a d' — system
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Orbital & d1 da g
eniengy T H0.68 = +6iy
4= 100g
L S DAA_ = 4Dy
IR Ay

How does that relate to experiment?

Fig. 213 Sphinting of the  orbitals in an octahedral crystal field, with the energy changes measuned with respect 1o the
barycenere, the energy level shown by the hashed line.

Mouseceoh and Sharpe, g Chamery, 3 £
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Absorption spectrum of hexaaquatitanium(lll)

Molar absorptivity €
in (M-cm) of
Lambert-Beers law

molar absorptivity

wavelength/nm

tris(1,2- ethanediamine)chromium(lil)
Molar absorptivity
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the ligand independent of metal ion:

I-’ BI", SZ-, CI-, N3-, OH-, 02042-, Hzo, NCS, ,py,
o

CN-

CO

X | NOy | NHy | ONO™ | H,0 | NCS' | NO; | SO | OH | ox® | CO | 8,02 | ¢ | Br
ﬁ;‘ 455 | 474 | 472 | 487 | 498 | 498 | 500 | 502 | 507 | 508 | 515 | 530 | 542
10‘:;;_‘ 21.98 | 21.1 | 21.19 | 20.5 | 20.08 | 20.08 | 200 | 19.9 | 19.72 | 19.69 | 19.42 | 18.87 | 18.42
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Repulsive influence from
ligand electron pairs (the ligand field)
on d-electrons in one energy level

is taken as the sum of

red ligands (on Z-axis) are
averaged. Same for ligands

on Y-axis and X-axis.

Y4(A+B)
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A nax1(0bs)/nm

G pax(Obs)/kem!

6 max1 (cale)/kem'!

A naxi (calc)/nm

572

17.48

530

18.87

=0

Variation of A, down a group with the same ligand




