CHAPTER VI
SUMMARY

The scope of the work presented here was originally to extend the
application of Monte Carlo simulation studies to the transition metal ion zinc and its
chloride, in order to see structural differences of aqueous solutions of this salt in

comparison to alkaline and alkahne earth chloride solutions, which have been well

investigated in the past. @ /
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However, when co entis

PO tential for Zn?* interaction with

water was constructe 1z ' ons and implemented in a Monte

Carlo simulation of of Zn%' in water, it became clear that

the usual simulation amption of pairwise additivity of
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interaction energies, i le of)describing | 2+ in water, as it leads to the

coordination number 3 ig radiction 1o a expe i ental findings. This meant that

ed, which actually would imply ab initio
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calculations of a large numbe?LéEH— OH, clusters for zinc-water interactions
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and HZO ., Clclusters feiit zinc-chlorid ace, respectively.

utano@ effort, another algorithm was
developed to correct the pair potentials with respect to the positions of other ligands

i the mett s itopebbE T e Rbighfob igand Corecton, basa

on the calcula&n of energy surfages for zinc monohydrate interacting with water and
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w1thoutqs1gm.ﬁcant time increase compared to the uncorrected pair potential approach

In order to goid t

and with a resulting structure of the hydrated ion in full agreement with experimental

data.

Based on this new algorithm, simulations were performed then for zinc

chloride solutions with 1 M, 3 M and 5 M salt concentration. Evaluations were carried
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out with respect to radial distribution functions (RDF) and coordination number
distributions, leading to a detailled structural picture of these solutions and to species

distributions as a function of concentration.

Experimental data known from x-ray diffraction studies are reproduced well
by the simulation, and a comparison of experimental Zn?*/Cl" complexation constants
with equilibrium constants accessible via the species distribution in the simulated

solutions could also be performed ison not only showed good agreement

for the first step constant | eact 4 CI' > ZnClL,*, but proved also

The hydrati of Z lutions has been presented in the

form of ligand distrib - picture , reveal a breakdown of a more

dichlorozincate complexes tl} i
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Finally, theg results pared ﬂth some very recent simulation
data for analogous solutiens of CuCl, ingwater, showing that Zn?* displays significant
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chemical beh}\liour can be undesstood on thg.basis of the molecular structures and
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