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Absorption of Light
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Absorption of Light
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Quantum Numbers of Multi-electron Atoms
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Energy States of Atom and Microstate Table
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Energy States of Atom and Microstate Table
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Energy States of Atom and Microstate Table
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Energy States of Atom and Microstate Table
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Energy States of Atom and Microstate Table
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Energy States of Term Symbols
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Splitting of Term Symbols in Crystal Field
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Splitting of Term Symbols in Crystal Field
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Splitting of Term Symbols in Crystal Field

ANUULHYNFUIURED

WHHATWNAIITUDBY term symbols asiaas °F waz %P T octahedral crystal field

-3

Splitting of Term Symbols in Crystal Field
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Electronic Spectra

of Coordination Compounds
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Selection Rules
Electronic transitions obey the following selection rules:
1. AS = 0 (Spin rule) Electrons cannot change spin
2. The Laporte rule (Orbital rule)
- Only g%u or u%g transitions are allowed
- All d=>d transitions are forbidden by this selection rule
~30-
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Electronic Spectra of Coordination Compounds

For a d' configuration, only a single peak is seen. It results from the
electron promotion from the t2g orbitals to the e, orbitals. The “toothed”
appearance of the peak is due to a Jahn-Teller distortion of the excited state.

Other d" configurations give more complicated peaks.

Ti3+( d 1)

lllIIlllllIIIIII]]IIIIIIIIII!

Electronic absorption spectra 2aa4 [Ti(H20)6]‘7’*
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Electronic Spectra of Coordination Compounds

Cr2td%)

w

Tid*a')

0 1 il 1 | I
5,000 10,000 15,000 20,000 25000 30,000 35,000

d', d*, d° and d° usually have 1 absorption, though a side “hump” results

from Jahn-Teller distortions.
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Electronic Spectra of Coordination Compounds
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Ni2+(d 3)

d?, d°, d” and d® usually have 3

absorptions, one is often obscured by 0

a charge transfer band.
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Electronic Spectra of Coordination Compounds
e 0.05 7]
0‘1--|l|||=||-||l|1|||||s||1|||
d® complexes consist of very weak, relatively sharp transitions
which are spin-forbidden, and have a very low intensity.
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Electronic Spectra of Coordination Compounds

Consider a Cr(lll) complex such as [Cr(NHa)e]"’*.
The ground state configuration is:

d,2 d2 2
dxy dyz dxz

A transition from the dXy to
the dxziyz, or the dyZ ord, to
the d,2 orbitals involve a

relatively minor change in
environment.

F \cor they <ty A transition from the dxy to
I3 e 4 s 4
E 2L Tigt-"Pog Tage"Ryy the d 2, or the dyz ord, to
e orbitals involve a
g the d,2_ 2 orbital |
= 2, 4
s Magnified - relatively major change in
absorption .
0 environment.
200 00 500 nm
(50000cm™)  (25000em™) (17000 cm™) _35-
Electronic Spectra of Coordination Compounds
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Charge Transfer bands
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Charge Transfer bands

Charge transfer bands

- either ligand to metal or metal to ligand
- often extremely intense and are generally found in the UV

but may have a tail into the visible

d-d transition bands

- can occur in both the UV and visible region but since they are

forbidden transitions = small intensities
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