CHAPTER1

INTRODUCTION

Review of Liquid State

purification and separatigfifarg/Cafricd out i  the lig late. The reactions in this state are

much faster than in golid" state : yin ¢ ther "hand, energetically cheaper and

mechanistically more fl many fascinating behaviours of

liquids, for instance, the | very viscous. They riay be found

in either bulk or tiny droplets. ed or frozen. Life exists on the some of

chemical reactions i }le«g ; afid many environmental systems
5 e v S 4-\“ . ol

are in the liquid state'er ins poundaries between liquids.

¢ o Q/
e ofedy]of o i Y o &) e rch sy, from bort
theoretical and g'lcperimental approaches. Based on,the theoreticab.method by Bernal and

Fowlerﬂgﬂ:] ﬁiﬁiﬁﬂﬂmﬂlﬂﬂﬂﬁﬂm (2) presented a

simple model to describe the structural aspects of ions in aqueous solutions.

Although the experimental approach has produced many reliable informations on

structure of liquids and solutions, it encounters, however, some difficulties to produce



data when the sample is very dilute or when the interaction is so weak that the input
energy from the spectroscopic apparatus exceeds that of the interaction energy which
should be measured. In addition, the measurements concern mostly the study of a
one-component solvent, while preferential solvation in mixed solvents is acceptably

important phenomena, for which theoretical studies are also still quite rare; mostly due to
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In recefit years a method hﬁs been develo &ed for modehqg,hqmds (3) which has
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of bulk propertles This method uses a modern computer with fast operation and large
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interacting under some assumed potential functions. No computer is large enough to



handie directly the interaction of one mole (10% particles) but techniques exist for dealing
with much smaller numbers (10>-10%) which will give results not significantly different
from the true bulk. This mathematical method has been known as “computer simulation”,

whose technique has been developed in two different ways, Monte Carlo MC) and

Molecular Dynamics (MD). They are widely applicable now to large molecular systems
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2-computer simulation.

The oﬂn%dqﬁ}; ’z} 4| Sepefinte ﬁ #dofyjand ompitter simulation is exhibited \

in Figure 1.1. I the model is a goéd one, the simulator hopes %d offer insights to the
experm% m ’] aﬁiﬂbm%m lae ﬂ g', ’ia@ H on one hand, and
between models and experimental results one the other. Because of this connecting role,
and the way in v§hich simulations are conducted and analysed, these techniques are often

termed “computer experiments”.
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Figure 1.1 The-gonn ‘between experim heory and computer simulation.
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The availability of powerful electronic computers with high processing capacities

has changed ﬂ %E;ﬁnjnﬁ H,wa%;wtﬁ ﬁ!eﬂa‘sﬁ twenty years. Numerical

solutions for tﬁg n-electron systems have become feasible at eyer increasing levels of
accuragqaﬂ Mﬁyﬂimu rmr:;]ng l’ﬂlﬂlg anﬂable progress with
the help of computer technology. The Monte Carlo and Molecular Dynamics methods
have overcome some limitations of the first approaches and made it possible to simulate

the statistical and dynamical behaviour of rather large ensembles of molecules based on



accurate potentials derived from quantum chemical 'calculations. Therefore, theoretical
investigations of the liquid state and solutions have rapidly developed and numerous
studies based on these methods for solution have been published (5-9). Most of the
investigations were, however, based on the structure and dynamic properties of pure

liquids or the first solvation shell of ions in pure solvents.

Monte Carlo sii &o evaluate solvation numbers and
solute-solvent distance L. tln functions, but give also access

to data not available frg

the perceptual contributionofVarious cox ation numbers to the average solvation of

ions or solvent moleculgs.

?\qzl
also an important means of hes? ﬂ

solution.

f)
The hydroxylamine - w%er system

ﬂﬁﬂ?%ﬁﬂﬁﬂﬂ?fﬁ

Huge amount of experimiental and theoretical data ®n aqueous electrolyte
solvati%}ﬂaﬁﬂﬁgmh%mgdgdm 1\@ g'lthexr importance in

physics, chemistry and biology. Much of chemistry and virtually all biochemical system

pertain to solutions and involve ionic species. Mixed aqueous-organic solvents is not only



used for the study of electrochemical processes and for carrying out analytical procedures,

but also for synthesizing compounds by reaction paths that involve ionic intermediates.

In all of these systems, the ions interact with solvent molecules and these
chemist and biochemist. The extent of these

interactions and the rate of an \ : the ions take part depend strongly on

the nature of ion-ion, ion-solVant-and sdvermtlteractions. Understanding the rate

interactions are of importance for the

of solvent, effecting the 1 eac ~. hat ions undergo in solution, can help
us to optimize the vari ieve their purpose, and also to
rationalize the pheno ation. The main idea to study

the system of hydro . i '_';’ ‘_ treated here is to understand the fairly

The greseht work ¢
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The solvation structure of Water (H,0) afid hydroxylamife/(]NH,OH) mixtures of
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different mixtures containing 195+5, 169+31, 129+71 and 75+125 water + hydroxylamine

molecules have been considered by introducing constantly 2 Li* and 2 CI into these

systems.



The mixture of these two solvents seem of particular interest, since NH,OH
chemically situates between water and ammonia and offers at the same time 2 hydrogen
bonding regions and 2 coordination sites for the cation. Further, the relatively weak

hydrogen bonding framework between NH,OH molecules is easy to break (10) and hence

' W molecules as ligands in the first solvation

The simulation e 11100 ﬁ":"‘f?i’“w g cations and anions simultaneous is an

important extension o i studies treatin \
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allows easy orientational adaptation

shell of any central ion or mole

isolated ion in a mixed solvent

(5,11,12). It is a fu the corresponding electrolyte
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solution. Experimental droxylamine are unfortunately not

available, but results ret approach will hopefully stimulate some
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experimental studies on this systéf.
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