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seons and Phlect of the woxis

The dwjority of roecotlions that are of ehewlenl ox
plological inverest ogour in solutions. It was previcusly buljeved
that the solvene msrely provides sn inelimedium for chemical
iorotlionge Thae sigaificonege of soluteesolvent Linoractlons woes
roatised only receitly a5 & rasult of extensive studies in
BUMEONE and noheaguesis soluverntse Thile protond sransfar reactions
are particulerly densitive to the aature of the solvent, it has
beoong inoreasingly clear that the majority «f the solutes axe
sigalf lcantly modificd by 2ll solventds Convarselyy tha antuge
of strongly structured solwvents, such ag vaten, :Ls substantlally
modlfied by the presence of solutes. Compiete understanding of
che phenotena of Solutlon chemlstiy will begone a reality oRly
vhen solutdesolute, soluctaesclvont snd solvontesolysot inklerace
tions axe @i.ueiﬁatezf;i;'-

Insplte of veot coulleaticons ¢f daga ot Cthe difiecent
electrolytic and acpegloctrolycie sgiucions in watew, the
gtrugturs of weater and the different wypss Of incelocklions waier.
undergoes Wwith alegtrolytas afe yoi to be properly Wdsrstond.
Hovwevaer, the studles on properties of grjuscus soluclone have
provide sufficient ifaformation on the¢ thcenwdynanic properties
of different electrolytes and noleclectrolytes, the affcots of

varistion in lonfo-structure, ionicemobility snd coancn lons on
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vhe properties of oqueous suluticns and 2 hopt of othorl Preee
cienl?de Gevartheless, dueing recent yoprs, thera hos been an
increasing :inwmar.._in tho behaviour of elecurulyses in G0he
piecus and tixed seivents with 8 vied o lnvedtigoking ioneion
vl jonmsolvent lntexactions under vericd conditions. Hpwever,
difforent sequence of solublilicy, diiferences in solvsting power
zng papsibilicies nf cheddoal of slectrovhenical resehlons
mfamiliay in uesua chemdatzy have open new vistos for physical
chonlsts, and interost in these orgatic solvints tronacends the
epadicional boundoxies of ioorganic, physionl, orgonie, aaslytical
and emmxmhwmtryqn

| | we ore mainly intercsted in the studies of the fonesolvent
interack ions as t;hey are the controlling foxces in ﬂ.luw HOL U
Lions WhotG loneich lotcroctloas axe cbsonts Chonges In chese
;&M@lmma imﬁam&ﬂms on transfer of slogtrolytes begween
solvonts sre Small bue ere sufficichatly lagge to couse dramstic
ghanges in chomical renctions involving ions, These chenges in
im“i;!.c' solvation have lmportant applicetlons in such diverse sress
a5 organic mdé inoxganic synthesis, studies of resciion meghandsns,
xmqmzsus battery sochuaoloagy and che am:tmtimss The ifsportance
of ionic hydrzeions in bioghenistiy snd biophysics han becn
-ﬁtt@ﬁﬁwﬁ. '

The appiicstions and dmpliicstions of the studics of

reretlons in Dobwagueous cod aized eolvonts hove been sunmorizod

by ﬁ;&ﬁ’,' pranks 91-'_ %#s}gwwymla, iEBanfas-*l* ]‘2, I&aritaru_" “‘, Crias

343 ;mi-’l;::szmls and nthm:s'm‘“ 353_, The jonelion a5 LoN-ust weng
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inversotions hove beon subjogt of wide intercst as apparent fron
the discuanlond aﬁr§axaﬁay Trenseoniong of the Cheasdgeal 3ce1ﬁty19.

The mixed sind NoNesIUcous SOLVERLs asg lncresslngly woed
in chrometagfaphy, Sclvent axtrdetion, in whe elucldstion of
reegtlon Gachoenlisms, in preparinyg high Jdensicy batheries, oL

The pyroper mngderstanudiog ©f the lai-solvent intecactiods
weald Eolm tho baglds oFf exploindng gusncicatlvely the infloence
GE tha solvent and cthe extent of Interacticns of ions in solvenus
and thua pave the way for Lthe Cesl myderstandiang of the dlifedent
zﬁrmncmha agssueisted with selution cheminbrys Dstimates of 100G
a‘;ﬂivé:-at iﬁtamctima; can e had thersdrasnicsdly and olto £rom
the mSaseKenEnLs of partial oolal) velumes, Viscosity Becosfficlents,
miting cunductivity of Jons ond comprossibnilicy studliade
- Houevez, single lonevolues cpnnct e obtained Lherimndyade
aioallys Verious theoretical and senlecmpirlical cria-theraodynse
aide aaéuﬁptinn& have been made o obtinate the single ion valucS.

The TUALGECHENGS Of trsusforencs UUMDRES of lons oo give
an uué;;uivml .%:is?c{'zaﬁ. of deteraination of she uadting conduch f-
vity of irm&.; i&aﬁz&:tma-t.aly, Lransferense Goasurencats are only
Zew and the . reference aloperolyte’ asthod 40 uscd I Sost ouSesS.
The single .‘i::ﬁen valucs enebie us to detunuing the solvation nuwtber
L LHiDe | |

Similarly, viscosity d.Cocfficidaits can e ghponticned
uging the 'zefeience cleotooliytat msthode

Tatimates of singie ion values hove caable us to yefine

CUr Modcls of LoReoDivent inLoract lons. The sgooptable valuos of
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“the joiesolvent integoctions would onoble the chenlsts Lo chooss
solwsns thot will enhance (1) &he Tates of ¢hewlcal reachions,
{44) che solublility of minerals in leasghiag operations ox -révema
the direotion of uuildbrium FencLlons eLce. |

, z-a-. is thus spparent that tho ma:{i. uRderstanding of the
;i.mq-s’cﬁ.w;hh interactions 18 difficuly o uwell as e chollenging
's:asak.- "zhﬁ;"aapwt gobrages o wilde ranae ni topldos hul WS Qoo
troted G‘F’i;{ m“tt}/@ mEasurencnts of traniport propoivies like
%.'!iasc_ajaity; 'éonﬁucu.wity and Compresaibilivye

auenpts have been asde Lo ﬁaterminﬂ the single fon
walues by the use of avalileble methods ond eluglidate the vavrlious |
awea‘.s of lcti-Sglvent IDLerautionie

Thase are deusoribsd in clw 5%&@@1&% mapmm.

dones

The dicservacion 16 divided into seven chephersde
| The £4rst chapter conteins & falrly conprehansive and

Upko date review of the works dohe on the vistosity, conductie
vigy anﬁ compraeasibility a£ clectraiytes L aguecud ond Dol
AGUEOUS SOLVERLDs

The importaince and utilicy of the studies on glecosity,
condugtivity ond comprussibility 4o the mzermiaa& don of ion
- splvatien Lece ionwsolvent interactions hove been stressocde
Criticsl evaluotion of the dlfferent mathods-of cbtsining the
single fon values ond ghedyr iﬁipim-ﬁu\,im’/;mw boen mndee

The different oxperimental technigues uciliced ia
shrsinlog the resulis presentad in the diaserest fon have heea



v

gageribed In thoe sheend chaphtell

“he palative viscesitdes of solutliong of setiaalisyle
ampniun bronddes and lodides In dlmethylsulphoxnide have bean
measured ot 293, 308 and 318N, Thoe oxperimental reswlis have bisn
apnlysed upihyg JoaeSeoole eguations Toaic VIsgdsiticed B-C0gELie
Gicnts for the tsvraallyl salis havs bhoin aﬁa};y:aeﬁ G2 the basis
of dAastedn sguaticd snd strugtural gomnributions. Codparison
mf“: -t:he ioniﬁ BetCogfijciconts based og Lrangalis?s acthod has also
-ma\n B Tv s ¢ranrsie..;m state pacamebers foz viagous Elovw have 2130
m&a deter ”xiswd. *huse gre duseribed dn chaprsr thzee of wha
diﬁqertat.wun.

In :‘.he fourth chopter, ve deseribe the detcrminsg ion
at 298, 308 and 316K of the rolstive viscositles of solutions of
et chrapl }“;Lammiun c:hluricma, broxides and lodides, SoGiun fodide
and Sodium tetravhenylborate in pRSe + s-hs'a ddppures (200 = L1000 vbeh
Gf DHUSO)e The cxperimental resuits have been analyzes in the
.5?&!' way  using Jancsz-.uai{z egunticie The ionde L-Coufiiclents hsve
'bsasm Gz ermi;md mzm tho 'ro SEGTEIeG e::..ézc:t:s:aly Lt BuguBFhg. The

resulus nave been foterprosed Lo the smas waf a3 glven in the
Provicus Qhaplel. '

Condootence veluss of the UetEadlkylswscnius halides,
sodium iodide and Sodiun et raphany iborske have beenl peasured in
IS0+ Hoo mdstures (20H, 405, 003 and 3U8 by we of 0l The
tesulis have been snclyged using chedlovaly's sguatioh, Fubsb

cnsager equatlos aad FRess (18748) eguations. The Llimiting
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eguivalene gondustances of the clectrolywss aod the asesccistion
cuRgrants have beosnt detapmined. The limiving conductiance values
BE the zingle lons have boon detarniscd uging the *relferamcs
claectrolyte® BugiPhge The rosulrs ﬁave boen enalysen An Serns
of ion<golvent interagtions ond Sthugturyl ohaWjobe Thuse are
deseribed in Chapuier V.

Compressibility measuwrenmnts of the totraalky Lamsonlan
nalides ond che relsged elagirelytes o PHE0 + HaO wixture have
been msdes The comprogsiled 1icy valuesd of the solvent @iatures
ond thely glgeurolytic scelutions provide the valuss of golvatien
nuigeors of té'.;e glectrolytes. Riforys hoave boen fede o decernine
the solvacion number of the ioas usitg the'rteferencs electrolyve
Bugsisbhg ' « Thuse Yoo the sublect dagior of chopuer six of the
a:t*xéza;ﬁ,s-.= 'I'Eex- dissertation «nads in Chopter VIT with soine gonciuding

remarks.
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