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Section 10.5 The Jahn-Teller Effect 

Chap 12



Unevenly occupied degenerate orbitals are not possible.  

Molecules will distort to remove degeneracy. 
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Section 10.5 Jahn-Teller Effect 
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cmasi
perhaps because the bonds are weaker as a result of Jahn-Teller Effect
so in aqueous solution ([H2O] >> [NH3]) H2O displaces the weakly held NH3



Which arrangements of electrons will not experience Jahn-Teller Effects?
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Jahn-Teller Effect Section 10.5
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Jahn-Teller Effect Section 10.5
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Substitution


	 	 [Ni(H2O)6]2+ 	 + 	 6 NH3


oxidation-reduction


	 	 Cu(s)   +   Ag+(aq)


reactions on the ligands  

Reaction Types Section 12.1 

2






[Fe(H2O)6]3+ +  SCN–                  [Fe(H2O)5(SCN)]2+    +    H2O





[Co(NH3)6]3+    +  6 H3O+                   [Co(H2O)6]3+    +    6 NH4+ 

Reaction Coordinate Diagrams: Labile, Inert, Stable, Unstable Section 12.1 and 12.2 

3



Werner studied 	 	 Co(III)   Cr(III)    Pt(II)    Pt(IV)


Reaction Section 12.2 

“Inert” (Slow 
Reactions)

Labile (Fast Reactions)

d3 

low-spin d4, d5, and d6 


strong-field d8

weak-field d8 d1, d2


 high-spin d4, d5, and d6 

d7, d9, d10

4



Dissociation


Association


Interchange


Mechanisms of Substitution Section 12.2 

5








ML5X                 ML5    +    X




ML5    +    Y               ML5Y 

Rate Laws: Dissociative Reactions -  Steady State Section 12.3 
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k1

k–1

k2


