(34) Today Next Class (35)

Section 10.1 Experimental Data Used in when Section 10.2 Crystal Field Theory
Describing Bonding in Coordination
Compound Section 10.3 Ligand Field Theory

Section 10.2 Crystal Field Theory

The Final is Scheduled for Wednesday, December 20 from 10:10 to 12:10

Hand in reworked test 3 at the final.



Bonding Models Section 10.1.4

Crystal Field Theory

Electrostatic approach where d orbital splitting is explained using an ionic model

e "3&/\0‘5 ot a.#/;ovLcJ f1las long J-o e @ rudaf
o el oon He looks pepel fe €% A medal o cbidele

¢ - ¢ rzr)c}l‘)'w‘ oL\aN}«lé (% W"fj d'p fle s (n ﬁ%—
/Wlla'{ oq yL\}alS
Ligand Field Theory

MO approach that describes bonding in terms of ligand HOMO/LUMO interactions with
metal orbitals



Crystal Field Theory Section 10.2.1
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Crystal Field Theory Section 10.2.1

Crystal Field Stabilization'Energy compares the energy of the electrons in a spherical field to the energy
of the electrons in an octahedral field  Hoo el <tabiliz adien dp coe VJ s
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Crystal Field Theory Section 10.2.1

Compares the energy of the metal ion in a spherical field of electron density to the energy of
the metal ion in an octahedral field (or the appropriate field for the geometry of the complex)

Ao can be determined using spectroscopic techniques
Number of unpaired spins can be determined by using magnetic spectrometry

Finding the Ao and electronic structure of the metal allows us to compare the relative effect
that ligands have on a metal

Does not account for stabilization due to bonding



Ligand Field Theory

6(‘3(\1\0/‘«2/\4\!& Cowl,ol“x
cow;(.ml boad  behueen C ¢ Mo

Section 10.3



On Point Group e 7[a.[ JarL. Lk e Ej (l/zj 3 /:T Review
S
On [E 8Cs 6C: 6Cs 3Cs* i 6Si 8S¢ 30w 60a| *(C)
A17/ 1 1 11 1 1 1 11 1 X2+ y2 + 72
Ag | 1 1 1 1 1 1 -1 1 1 A ‘
E)M2 1 o o 2 2 o 1 2 o0 @R x2_y2,
x2 — y?)
T |3 0 -1 1 -1 3 1 0 -1 -1 |(RxRy R
3 0 1 -1 1 3 -1 0 1 1 (xy, vz, X2)
Aw |1 1 111 a1 a1 a1 a1
A |1 1 1 1 1 11 a1 a1
E. |2 -1 o o0 2 -2 o0 1 -2 0
Tiw | 3 0 -1 1 1 -3 -1 0 1 1 (x,y, X)
T |3 o 1 -1 -1 -3 1 0 1 -1




Ligand Field Theory: o Donors Section 10.3.1
MO Diagram for NH3
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Ligand Field Theory: ¢ Donors
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Ligand Field Theory: ¢ Donors

metal o donors
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Ligand Field Theory: o Donors Section 10.3.1
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Ligand Field Theory 1t Interactions: 1t acceptor ligands

MO Diagram for CO LUMO
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Ligand Field Theory 1t Interactions: 1t acceptor ligands
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Ligand Field Theory 1t Interactions: T acceptor ligands Section 10.3.1
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Ligand Field Theory 11 Interactions: Compare 11 acceptor and donor ligands
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High Spin and Low Spin Complexes Section 10.3.2
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Spectrochemical Series Section 10.4.4
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