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soops and Cbjece of Lhe WOrKk

ohe majoricy of reaetions that art of chasdcal ox
pislogical inkwrest ccour AN Solutlions It wed previcusly believed
Lhet thne solveme cerely grovides an inert medius for ctwmical
vegot lons. The significance of solutew~solvent intersghions was
realized only xecently as é result of extensive spudles in
SHUEDRS and NoNesUECUS BOLVEnLS. While proton trensfex resctlions
ave particularxly sensitive w0 the npruxe of the ao)vent, It has
besome incressingly clear that the @ajorivy of tis aocluces are
gimnificantly rodtfied by all solvents. Conversely, the Dature
of strongly stiuckuzed solvents, such as water, 15 substsotlslly
modified by the presonce of solutes. Complete understanding of
the phenomens of aw&ux;i-r:m' chﬁmist.ry Wwili bescote & yeality only
wWhen soluteescluta, solutte.solvent and solwnt~solvent interzct fons
are Eluﬁiﬁ&tﬂﬂlc

In spiee of vest collections of data on the difiezent
¢lestwolycic and not-alscorolynic ac)im-.:s.ana in dacer, uﬁ By ruQture
of upter and the different types of lntarschions bhat water undere
goes wich sleckrolyces axé vet bto bd properly undersyond. HoWwevern,
the studige on propertices of aguecus Solw lans have provided
suificiem infommetion on tie thernodvnanic properties of diiferent
electrolyres and non-electrolytes, e aficots of veriation in lonic-
strugrure, mnﬁc‘-mbility anxd connon lcns on  the éxapexhien of
apecus sole lons and a host of cther prnpﬁ:’tmaa's‘ Haversheless,

duying recent yeara shere hob beea sn incresslsy intorest in
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he &ahaviauf of electrolytes in nohesquecus and aixed solventy
With o view to investigoting ilon-ion and lonesolven: intaergotlons
wdor varied conditions. Hguever, differcnt segtence of solubi-
lity, differenges Iin solvghing posier and pogsibilities of
chenical or sleckrocheadeal resctions wnfegniliax In aquecus
chemistry have open new vistas for physical chexndsts, and
interest in theoe organie solvents transcends the tradicionad
boundaries of iaorganic, physical, organlc, an'al.yti_cal and

4
alectrochenistey »

He ave mginly Imterssted in tie studics of the 1OR-
 splvent irteractlons as they are the concrolling forges in
a3 lué-.a solut iong whore lon-ion intevractions sre aboent.
nfluence of thase ilon-solvent interasiions on wranster of
glectrolytes betwes solwanys in Swall, but sufficlently
large to cause dramestic ohanges in chealoal resswlong invelving
long. TYhie changes in iokde solvatian have Laportant appllcae
tions in Such dIvsrse aXca ef organie and inozganle synthesis,
studies of reactlon secihanisns, NOR-AGUECLS DoELELY technology,
and ﬁzztract::{ﬁna. The inpoxtance Of ionie hydration in Dige
chemistzy and blophysics hoas been .ﬁltxtasa&&&.

The applications ond Lmplicet ions of the studles of
regot lons in Dofeggueous end mixed solvents have bDeen

7 8y 2 a0 11,12
swnmgrizad by teck , Franks ° , Popovych , Bates

13,314 : S,
% 2 Crigs and E%albtﬁmzs and at:ixesmlb lﬁ“ The lsn-ion

‘.
Parker

amd lon-solveng dinteractions have been subioce of wide interest
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a8 apparent from the discussions of Feraday Trensactlions of
phe (henleal Sms.ctylg-

she miged and Nonegguecus golvancs sre incregsingly
uzed in chromebography, solvent extradtion, in the eluclidstion
of reaction wmaghanlsng, in preparing high-density batiteries,
BLCs

The proper 'm&nfatamﬁing of the inne-solvent inceractlons
dould form i Desis of cuplaining gquantitatively che lniiuenca
of the solvoent and Lhe oxtent of intergetions of ileons in
seivents snd thus pave the wey for real wderstanding of the
different phenownz asgociasted vith splut ion Chenist ye L3t ie
wptes of .ion-ss},vmi; intexzet.lons oan be obtalined thernodyna~
nically and alto from the measuramants of partial iolar volumes,
viscoalty Becoefficglentsd and lLiadting lonie conduct ivicy ok udies.

‘Towever, singla~ion values cau not be chtsined
therandynaaioal lv, therefore various gheoret ical and semie-e
empizical extra thernodypenie assuaption have been made to
est lmete thed.

Rotiggtes of singlew-ion vslues cngbla us to refina
our Aedsls of loneSolvent interact Jong. scbepgtoblie values of
ke lon-soelvent interzsot ions would enable thwe chemiszcs Lo
chonse solvent that will enhance {4} £he rated of chealcal
Teactions, (11} the solubiiity of minorzls in lesching
ppenat Lons, or peverse the direcsion of eguilibrium reactions
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it is thus appazrent that the real undexstandlog of
rhe ion-solvent intersctions 18 a @ifficult taske The aspact
embraces a w:.de ratge of topdcs but de concentisted only on
the feasSwerents of transport propertles like wviscosity and

conduct Avitye.
aktenpts have been made to deteraine tiwe single-~ion

Values by the use of avallable merhods and to clucidate the
varlous aBpechks of ion-sclvent intoract ionsS.

Thaso aze desceribed in the subscguent ChaPkaXse

Huamaky of the works dona

Zeiap oKy ethansl i), 1, 2-dimchnoxyetbane (GME) and
aqueons aixbures of 2~methioxy stianol have been chosen as phe
seluent synben in the present Study.

2
Doth ¥E end WD are known to be intramoleculsrly

i
hydrogen bonded, HZ (£ = 15.93)2 haviig the cig conforuation

and DME a8 trans preforable confoxmat iotte DHEE with € n?.{:ﬁsn

: 24
and U = 1.71:°2 is an aprovic Gtheral ssivent. M (U e 2.180;
is an alkoxyerhane thus exhibiting propertics of aloohiols and
ebhers ot the Same t1l0de The solwvent iIs e¢xpsgted Lo be inter-
mediatbe betvween EG and DHE in behaviour. It 15 potentially

& protlo aolvent due to -0 gioup nresentd at ele Bade bLise
intramelooular hydvogenabonding would iLapart somm aprotie
ChaXacter o lt, resuricting the avallabillty of the hydroxy
proton and thus “guaSieaprenic” ME 18 expected to show aocme

propecties charguteclstic of apiotic selvantd.



V)

The present dissertetion hws heen divided into IX
chaptalt.

Chapter I foras the baolkgrzound of the presant Worke
afver present ing 2 brief ruview of notable woriks in the field
of icn-solvont interactions, the discussion centres atound the
viscosity Becoefficimts, its Jdivision and cemperature JdEpen-
dences The spportioning of tecoofficient into Iiﬁdiviciaai jonic
contribut ionsg luads Lo a great desl of contiovercy, Since no

chersodynamic proceduse could reslisc such guanticies. tetsliled

‘giscussion on thne relstive oerits and demericsg and on the

wvarious assusgtion coploved £oom €ime Lo LiZe have DEgn Hlee-
senteds The lapoztance and ugllity OF wie vigcoslly and cohe-
duct iviny ﬂﬁﬂzhoﬁs in ¢he deterndtation of loa-solvent INLeraCe
tiong gye stresded. Cplticsl evaluations of the dilferent

et hode of dotadindng bha s;rxg;le-—imn valuss and their isplica-~

tlons have een fades. The solvent propertiat ore then dige

CcuBced, strassdng the Ioportance of such Yorh.

In Chapter IT thwe differant awperitemal technlgues fox
chtaining the vesulys presented in the dissertavrion have been
daseribed.

chapter TIT entalls the studles on visoosivy He

ceufficionts of alkali-menal cilorides and bronides in

oF: o . n - mE N . ...ﬂ .
Zemsthiony chlpnol (2 st 25 and 33 C. e experisernt sl resulrs

have been onglysed using fealting o &l mgweimzs instead of
' 1N "
dones.zole aguation  Ddeasst of the stroay assoclation of

the electrolvies 1o ahls i The Bwoceiflcioms of the



elaptesiytes have been apport ioned ins:ca Andividual ionic
Ccontribugiong using the .--’rﬁﬂmrames- electrolytes® vize Bughbdeh,
and Du,HBBu, - Tariie Becoafficients have alsp been analysed
en che bosis of Binstein®s eguation ond strikturel contribDie
ﬁiéns. Ionesolvang intaractions have plse been dlagussed in
rerms of tronsition-state treatment of visoous Slcsd.

chapeer IV describes the deteralantion of the relative
viscoslties of solutieons ©f alkali-megal bromides, sadicm
tetrasheny l bomste and cevrobutylommondun bromide Iin ¥E # tgrter
AHELTRS ab 25° snt 3B Co the experisental resules nave boen

25
analyned by JoneS-Role agnd Feaking et 2l @guations .« The

pheraodynanle paredeters of the 8alts hawe been Jdecerained by
Melny ohe wransition-Stuehe treast@ent and fle tenperstuxe
ot Lo, fmadSurenmentS. The ionilo Hegoafiicionts$ and cther
single~ion paramebals have been deterniaed Dy sppropriece
divigion of 'reference electrolybe’ su lBohy - The vesulrs
are disoueged In teras of struckural changss of the solvent
alutures.

Chapher ¥ cze:esc;:iim& the studies on the conductances of
allialli-metsl chloxides and bromides in Zenethoxyvethenol {#3)
at B Q{':'. The data neve Léen anclysed by means of che Fusss
conjuctanos eqzmti.'miz? A Lerns Culf the 1lsting molaX cone
Guztivity, Ao vy Bha assgllstlon constant, .1:%,. atig the assocleos
tion distance R The lisiving lon conduckzhces have also been
calovlated Lrom Ao-wl_t:es of tiw ‘referemwe electrolytest
BugHisBu, snd Buglbrhy aad the resules gompared with previous

WokK on slnilar systenSe
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In Chaptex VI conductance NeaSWemnts sre reported for
alkali-metal chloxides snd bromiges, sodiun  tetraphenyliborate
and tetrabubtylaamonium bromice in Zemethoxy ethanol + sater
miRtures {20, 30, 40, 60, B0 and 90 Wtk of MI) at 2505:::. The
data have boen analysed by the 1978 ;?izc::sa Condust ance equa._t;ign
and e charagtaristic pgfamnsners Ao . I{& 2ix} R have boon
gvaluatsds The single ilon conductances hwive been deternined
uging the ‘seference electrolyte! g N The lonic Walden
- Products have been detenidned and s variations with Solvent

composition dlscussods

Chapter VIT gives the conductances of the tetZaalkyle

amnoniug bromices, RMBYX (R = (M, to Gy, 7 in 1y 2«dlaethonve

9 15
ethans (O¥R) at 2’5”(:. The conductance daba have been snelyscad
uging the FuosSse<Sraug thafaxyza vielding values for the lon-
pair and wxriple«~ion formation constent Y.

T is fodrly wall known that solvents8 play o signiffcans
role in chenlcal reechions. Inforinstdcon on ion-solvent and
ion~ion intoractieons in gclutions ozn be oiginced £rom the
v::.br,_m; iongl speckra and this haes besn prefensted in Chapter
YiiZa

The disverration ends with sobe concluding remskys in

Chapter IXe
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