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Hydrogen bonds are fundamental in determining the macroscopic properties of water (H2O) that 

are distinctively different (“anomalously high” melting, boiling and critical points, maximum 

density at 4ο C etc.) from those of the hydrides of the rest of the chalcogens (H2S, H2Se, H2Te). 

While water molecules interact solely via hydrogen bonds, the hydrides of the rest of the 

chalcogens (S, Se, Te) can interact via either hydrogen or chalcogen bonds. The properties of these 

new bonds that govern the interactions in hydride of the heavier elements of group 16 of the 

periodic table have been probed via the analysis of the wavefunctions and the components of the 

total interaction. In addition, the analysis of the vibrational infrared spectra of these bonds reveals 

specific spectral signatures that can be used for their experimental identification. The molecular 

picture that emerges from the analysis of the fundamental interactions between hydrogen bonds 

suggests a quantitative relationship between energy – structure – spectroscopy that can be used for 

the assignment of the experimental spectra and their use in determining the bond structure at the 

molecular level.  
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