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Abstract

For more than three decades, classical statistical mechanics simulations have been employed in the study of pure liquids and
solutions, often revealing valuable details of the composition and structure of these systems. The question whether the basic
assumptions underlying the classical simulations, in particular the neglect of higher n-body effects, are justified and do not have
any adverse effect on the results could only be answered after the progress in soft- and hardware enabled the performance of
extended quantum-mechanics-based simulations. In the past few years, on the basis of a systematic investigation of ion solvation
by means of this new technique, the importance of the ‘quantum effects” has been identified and their inclusion has been clearly
recognised as an often crucial condition to obtain accurate structural data and a reliable description of the solvation dynamics of
ions. By now, quantum-mechanics-based simulations have justified their high computational demands by giving access to a large
set of otherwise hardly accessible data such as the detailed molecular structure of microspecies formed in solution and ligand
exchange processes at the picosecond time scale. From such simulations, and with the help of appropriate evaluation and
visualisation tools, new insights have been obtained into the molecular pathways of reactions in solution for a series of main
group and transition metal ions as well as for some anions, forming a new theoretical basis for the interpretation of experimental
data in terms of reactivity and mechanisms.
© 2003 Elsevier B.V. All rights reserved.



