Molecular Orbital Diagram for CO Free
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Magnetic Properties of Complexes

_TABLE10-3 .

Sj}:CaIcu!ated and Expenmental Magnetlc Momentsf. . .
lon n S L s WS+, Observed
v 1 3 2 1.73 3.00 17-1.8
Cu®* 1 7 2 1.73 3.00 l722
ikl 1) 1 3 2.83 4.47 2.6-2.8
Ni%* 2 1 3 2.83 4.47 2.8-4.0
crt 3 2 3 3.87 5.20 ~3.8
Co? [EEIT N - 3 3.87 5.20 31572
Fe?™| Hsqe 4 2 2 4.90 5.48 5.1=5.5
Co®*| Hsqt 4 2 2 4.90 5.48 ~5.4
Mn2" 5 2 0 5.92 5.92 ~5.9
Fe** 5 3 0 5.92 5.92 ~5.9

Source: E. A. Cotton and G. Wilkinson, Advanced Inorganic Chemistry, 4th ed., Wiley, New York, 1980,
pp. 627-628.

NoTe: All moments are given in Bohr magnetons.




Colors of Complexes
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Colors of Complexes

o/ o/ o/ o/ o/

[Mg(H20)812*  [AlH20)8]1%* [Ca(H20)g]2* [Sc(H20)6]3*  [Zn(H20)g 2+

o/ o/

[Cr(H20)81%* [Fe(H20)g]2* [Co(H20)g]%*  [Ni(H20)g]* [Cu(H20)5]%*

1R

[CriOH)g 13 [Cr(NH3)g 13+ [Cu(NH3)4(H20)2]2* [CoCl4]2-  [Co(NH3)g]2*



Colors of Complexes
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What properties of complexes affect the color of the resulting materials?



Colors of Complexes

yellow
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[Cu(H,0)6]?* absorbs orange-red, emits blue.
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Exercise: Are the following spin allowed?

(@)

®)
4+ — + —
[T R 4| 4| 4
i~ !

©
+ — +
o4 i 4
- 1

(d
+ — + 4
[T [ 4| 4|
2 |

(e)



ﬂ _T_ L L 1 /N; tos Ligand to Metal Charge

d® uncoordinated metal Transfer (LMCT)

(I

ligand sigma orbitals

1 e

octahedral complex

Ligand to Metal Charge Transfer (LMCT ) involving an octahedral d® complex.
Or CCTM charge transfer to metal
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Metal to Ligand Charge Transfer

e D s G (MLCT)

ligand * orbitals

d? uncoordinated metal

N

octahedral complex

Metal to Ligand Charge Transfer (MLCT) involving an octahedral d° complex.

Or CCTL charge transfer to ligand



