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A combined ab initio quanturmn mechanical/molecular mechanical (QM/MM) molecular dynamics simulation
has been performed to describe the solvation shell structure of Mg®" in 18.4% aqueous ammonia solution.
The most relevant region, the solvation sphere of Mg?" in which the many-body effects are expected to play
an important role, is treated by Born—Oppenheimer ab initio quantum mechanics using LANL2DZ basis
sets, while the rest of the system is described on the basis of pairwise additive interactions. The results show
a significant role of nonadditive contributions on the geometrical arrangement as well as on the coordination
number of the solvated ion. An octahedral arrangement with five water and one ammonia ligand within the
first solvation shell of Mg?™ is observed, in contrast to a polyhedral structure with six water and three ammonia
molecules obtained by classical pair potential simulation. The observed differences in coordination numbers
and in the preference for ligands are discussed on the basis of detailed simulation results.



