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The hydride ion, H–, is the simplest Lewis base and it plays an important role in numerous chemical and 
biological processes.[1–3] The thermodynamic quantity that characterizes the stability and reactivity for 
these processes is the hydride affinity (HA), which is defined as the enthalpy change associated with the 
heterolytic dissociation of the complex between the hydride ion and the Lewis acid (here XHn–1

+): 

 
 XHn  →  XHn–1

+  +  H–                     ΔH = HA (1) 

 
We have systematically computed the HAs in gas phase of archetypical anionic bases across the 
periodic table using relativistic density functional theory (DFT) at ZORA-BP86/QZ4P [4]. We established 
a consistent set of values of the 298-K hydride affinities of all cationic maingroup-element hydrides 
(XHn–1

+) in which we have varied the central atom X along groups 14–17 and periods 2–6. The main 
purpose of this study is to get insight into the underlying physical features behind the periodical HA 
trends by using Kohn-Sham molecular orbital (MO) theory together with a quantitative bond energy 
decomposition analysis (EDA).[5] The orbital interaction, or more specifically, the HOMO-LUMO energy 
gap, nicely determines the trend in hydride affinities across the periodic table. 
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