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sgope _and object of the york

The solution prqparties have always been'of interest
ko physical chemists but in recent ysars there has been an
unprecedented interest in solution chenistry by rhysical organie
chemists, inorganic chemists, electrochemists and most notzbly
by biochemists, The interest stems from the f£act that the majority
of reactiocns that sre of chemical, eiectrochemical and biological
1mportaﬁce occur in solution, It was previously believed that the
_solvent merely provides an inert medium £or chemical resctions.
The significance of soclute~solvent interactions was realised.only
recently as a resﬁlt of extensive studies in agueocus, ncn-aéuecus
and mixed solventg. While proton transfer reactions are particuw
larly sensitive to the nature of the solvent, it has become
increesingly clesar that the majority of the solutes are signie
ficantly nodified by é;l solvents, Conversely, the natu;e of
stroengly %ﬁf@@ﬁqfé&lsolvents,_such a8 water, is substantially
modified by the presence of solutes. Complete understanding of
the phenomena of solution cheristry will become a reality only
when solute-solute, solute~golvent and solvent-solvent Anteracticns
are elucidatedl,

Inspite of vast collections of data on the different
gelectrolyti¢ and non~electrolytic solutions in water, the structure
of water and the different types Of interactions that water |

underxgoes witn elactrolytes are yet to be properly understood,
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However, the studies on the properties of agueous solutions have
wrovided sufficient information on the thermodynamic prepertias
of dlfferent electroiytes and non=electrolytes, the effects of
veriaotion in ionic*struetﬁre; ionic mobility and common ions

on the properties of agueous solutions and a host of othér

2‘3. Nevertheless, during recent years there hag been

prepectlies
an increasing interest in the behaviour of electrolytes in non-
aguecus ané mixed solvents with a view to investigating ion~ion
an@ ion=sclvent interactions under varied conditions. However,
different séquence of solubility, differences in solvabing power
and possibilities of chemical or electrochemical reactions
unfamiliar in asguecus chemistry have copen new vistas for physical
chemists, and interest in_thesé organic solvents transcends the
tzaditional beounderies of incorganic, physical, orgasic, asnalytical
4

]

snd electrochemistyy

We have been mainly interested in the studies of the ion=~-
solvent intersctions as they are}the controlling foxcas in dilute
solutions where i&n-ion interactions are absent. influence-cf |
these ion—solveét interactions oa transfer of electrolytes
‘between solvents is small, but sufficiently large to cause
dramatic changes'in chemicsl reacticas invelving ions. The
Qﬁénges in ionic golvetion have inportant applications in such
" giverse areas as organic and inorganic syntheses, studies of
reacticon mechandiswms, non—aqﬁeous battery tecimolooy andd extraQe

'ticngl The importance of ionic hydration in bicchemistry and
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biophysics has been streséedﬁ,

The applications and implicationg of the studles of

reactions in non=aquecus and mixed sclvents have been sumrarized

8391 POvaychlog Batesll'lg 3,14

ana,Salomonls, Mercuslé and Othersl7“23

by Meck?; Franks ,.Parker; o Criss
. The icn-ion end icne |
salvent.interactions have bégn the sWoject of wide interest as
apparent from the diécﬁssions of'?araday Transactions of the

- Chemical $ociety24= ‘

‘The proper understending of the ionegsclvent interactions
would form the basis of explaining quaptitatiﬁely the influence
of the sclvent and the extent of intsracticns of icns in sclvents
and thus pave the way for the real understanding of the different
phénoména éssaciated with soluvtion chemistry. Estimates of ion=-
solvent interactions can bé obtained thermodynamically and alse
from the measurements of viscosity Becosfficients, limiting ionic

conductivities etc,

However, single-jion values can not be obtained thermo=
dynaéically. Therefore, ‘various theoretical and semieempirical
extra thermodynaric sssumptions have been made to estimate these

values.

It is thus epparent that the real understanding of

the imm=solvent interactions is a difficult task, The aspect
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enbraces a wide range of topics but we concentrated oanly om the
measurements of transport properties like viscosity and comductivity
along with such thermodynamic properties as spparent and partial

molal volumes and apparent molal adisbatic compressibilitye

Attiempts have been made to determine the singe'-'-ion‘
values by the use of avallszble méthods and to elucidate the

varicus aspects Of ion-solvent interactions.

These are described in the subsecquent chapters.

Summm of i:he works done

2=Methoxyethanol (MB) and jits équec:us mixtures have been

chosen as the sclvent system in the present studye

ME is known to be intramolecularly hycrogen bondedzsa
the predominant configuration is the gauche form, ME {(u= 2. 18926
is an =2lkoxyethanol thus exhibj_.ting propertics of alcohols and
ethers at the same time. The solvent is expected to ke intex-
mediate between sthylene glycol (BG) end 1,2-dimethoxyethane
(DME) in behaviocur. It is potentiaslly a protic solvent due to
i:he presence of «0i groups at the sare time intramolecular
hydrogen«bonding would impart some aprotic character to it,
restricting the availability of the hydroxy protém and thus
"quasieaprotic® ME is expected to show some properties charste

teristic of aprotic solvents.
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The present dissertation has been divided inte nine

chapterse.

Chaptex I formg the background of the present woxlk,
rEtex p;esenting a brief review of notable works in thé £ield of
icn-solvent interactions, such prqurtieé as viscosity, COnducth
ance, apparént an@ partial molal volumes and apparent molal
adisbatic conpregsibility have been discussed in deteils, The
importance and utildty of the various methods in the determinsm
tion of ictn=~solvent interacticns are stresseds. Critical evalua-
tions of the different methods of cbtaining the single=icn

values and thelr implicatlons have been made. The solvent. pro=-

perties are then discussed, stressing the inportance of such worke

In Chepter II the different experimental techniques for
chtaining the results presented in the dissertation have been

described.

Chapter IIX entails the studies on the viscosities,
conductances and adiabatic compressibilities of some tetraalkyle

armonium parchlorstes in-é-methoxyethanol, The conductsnce data

have been analysed by the 1978 Fuocss conductance equation27

in temms of the limiting molar concductivity (A ), the associa-

tion censtant (;A) and the association distance (R): ané the
visecosity data by the JoneseDole eguation for associzted

28

electrolytes” -« The themncdynamic parameters of the salts have

been determined using the transitionsstate treatmentzg. The ionic
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contribution to the limiting moler conductance, viscosity

B coefficient and other thermedynamic paremeters have been
determinéd by making use of the “reference electrolyte® method.
Ionic Bweoefficients have been analysed on the basis of Einstein’s

30 and structural contributions, The <compressibility data

31,32

aequation
have been analysed in terms of the limiting spparent molal

adiabatic cempressibility (§¢; )} and the experimental siope (SK).

Ghapter IV describes the determination of the spparent
and, partial molal volumes of some tetraalkylammonium bromides
and perchlorates in ME at 25, 35 and 45° o The limiting epparent
molal volumes (‘?%} and the experimental slopes (Sz) have been
interpréted in terms of ionesolvent and icn=ion intersctions
respvectively, Use has been made of the ﬁon—thermodynamic,-so«
called extrapolation method to split the limlting apparent molal
volures into ionic contributions. The variation of QV; with
tenperature has been exﬁlained from the viewypolint of ione-sclvent

intersctions,

in Chepter V viscosity, conductance and Laéer-Raman
spectroscopic measurements have been reported for alkeli metal
perchlorates in 2=methoxyethanol, Viscesity and conductance dats
have baen analysed by the 1878 Fuoss Conductence equation27 and
the Jones=Dole eguation for aSBOéiate& electfolyteszg, respec=
tively. Singleéion values have been egstimated by using the

“reference electrolyte” method. The results of the Laser~-Remen
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spectréscopic measurenents have been interpreted in terms of

-sélﬁte_interferenca with the ME molecules.

Excess molar volumes (VE); excess viscoesities (71E) and
axcess molar free energies of sctivation of flow (G*E) have been
- reported for 2-methoxyethanol + water mixturss at 25, 55 and
45°b_in Chapter VI. The excess functions have been discussed
from the viewpeint of intermolecular interections. The proper
unierstanding of these interéctions would enable us to extract
.useful information from the studies of viscosities and conductances

cf clectreolytes in ME + HQQ mixtuxesol

'Ghépter Vil describeg the Getermination of viscosities
of solutions of tetraslkylammonium perchlorates, R gNclo, (R = Et
to Bu), LiCl0,, NaClO,, LiSF,, LiAsF, and NaBPh, in ME + Water
miztures at 25, 35 and 45% « The experimental results have been

analysed by the Jones«bole®> and Feakins_gg‘ggzs

equations. The
thermodynanics perameters of the salts have been determined by
wsing the transitlon state treatment of the xelétive viscoSityzg,
The ionlc B-coefficimnts snd other single-ion parameters have
lbeen detexmined by anngriéte di?ision of those values foxr
reference electrolyte. The results are discussed in terms Of

structural chandges of the solvent mixtures.

Chapter Viil descrikes the studiss on the conductsnees

of the salts (samé as those used in Chapter VII) in ME + Water
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mixtures at 257C, The data have been analysed by the 1978 Fuoss

27

conductance equaticn and the charscteristic parameters , Ao;

Ka

been determined wusing the Yreference electrolyte® method. The

an¢ R have been evaluateds The single~ion conductances have

ionic Walden products have been determined and their variations

with solvent composition discussed.

The dissertation ends with some ¢oncluding remarks in

Chapter IX.
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