




 

HARD AND SOFT LEWIS ACIDS AND BASES 

Wulfsberg, Inorganic Chemistry: 

Characteristic properties 

property hard acids soft acids soft bases hard bases 

electronegativity 0,7 – 1,6 1,9 – 2,5 2,1 – 3,0 3,4 – 4,0 

ionic radius [pm] < 90 > 90 > 170 ~ 120 

charge ≥ +3 ≤ +2 
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Orientation of the main geometries 
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Mulliken symmetry symbols 
  
Mulliken Symbol Interpretation 
a Non-degenerate orbital; symmetric to principal Cn 
b Non-degenerate orbital; unsymmetric to principal Cn 
e Doubly degenerate orbital 
t Triply degenerate orbital 
(subscript) g Symmetric with respect to center of inversion i 
(subscript) u Unsymmetric with respect to center of inversion i 
(subscript) 1 Symmetric with respect to C2 perpendicular to principal Cn 
(subscript) 2 Unsymmetric with respect to C2 perpendicular to principal Cn 
(superscript) '  Symmetric with respect to sh 
(superscript) "  Unsymmetric with respect to sh 
 

 
 

 
 



 
 

 

 
                                                                 Irving – Williams series 

 



 
Microstates, spectroscopic terms       5/2017 

 
Ex: G. Wulfsberg, Inorganic 
Chemistry, University 
Science Books, 2000 

 

N – the total number of 
ways that x electrons 
can be placed in y 
orbitals of equivalent 
energy with either of 
two different spins  = 
number of microstates 



 
GROUND STATE TERMS IN OCTAHEDRAL SYMMETRY 
 
Weak field = high-spin arrangement 
 

     
d1 = 2T2g d2 = 3T1g d3 = 4A2g d4 = 5Eg d5 = 6A1g 
     

     
d6 = 5T2g d7 = 4T1g d8 = 3A2g d9 = 2Eg d10 = 1A1g 
 

 
 
Strong field – low-spin arrangement 

    
d4 = 3T1g d5 = 2T2g d6 = 1A1g d7 = 2Eg 
 

Ex: G. Wulfsberg, Inorganic 
Chemistry, University 
Science Books, 2000 
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