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Pearson’s hard and soft acids and bases (HSAB) principle remains a cornerstone of
coordination chemistry for rationalizing coordination preferences [1]. We noted
however that its quantitative implementation through absolute hardness, n = (I — A)/2,
can yield chemically misleading trends for some metal ions. Here we analyze
systematic inconsistencies in Pearson-type hardness values, focusing on trivalent
lanthanides and first-row transition-metal ions. For the lanthanide series, # derived from
ionization potentials and electron affinities displays pronounced anomalies for La®",
Gd**, and Lu** (empty, half-filled, and filled 4f shells) and an extreme outlier for Y**,
despite their well-

known smooth and closely-related coordination chemistry. Similar electronic-
configuration artifacts are observed for 3d ions, leading to counterintuitive predictions
such as Mn?* being slightly harder than Mn**. To overcome these limitations, we adopt
a physically transparent route that links global hardness to ionic size and polarizability.
Building on density-functional arguments relating «, the Fukui function, and radial
charge distributions, we employ the simple expression n = r2/a, where r is an effective
ionic radius. Dipole polarizabilities
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