


~ ttajor1ty of r:t~.Hsot4Pna that are cf dl«aical or 

bioloiJi~al intore~t occur .in salutJ.on. It t1·as · r)ravaously. 

, boJ...i.eT~sd. that the G()lvent. nll:.u:¢ily .vrovJ.aes an J.next. ~~ium fCJr 

dhenliQe'l teact i011e. The s.ignU.tamcca .of St)luta-solwnt int.et:e(:.. 

tionB · weis realised only xeeexttly as a result_ o£ extensi~ studies 

in aqueous ena non....aqueoos solvents. ~ihile proton transfer 

;-ea!l$1<ms are. Particularly $UXl:J~tiw t.o the natuxe Of the eolvent 
9 

it .hrns beeorre increasingly clear: that the major!tl7 o.f the fi}Olut&s 

e~ a!gnif!cently modified bf all aol~-ents. convr;Jtsely, the 

natu2:e of atton]ly struoturea solVGhtBJ:• :J~h as ~et~r, is 

substantially tnodifi~ ·All. the .P~Gence of soltJt~$~a ~Cft\;.llete 

uriooteatanrling Qf the ph.en~na of $>lUtiQll ~"'lemiet.ty tl~ll 

~c:ocre a reality e>t:ily when J3olUt;e-taolut e ~ sttluts ... sol~--nt an4 
. . ' . 

. ' 1 
ao:tve-nt-solv~nt int.ex-aoe J.ot'lS ac-e el.ueidatetl • 

:tnsp.tte df v-eat collectd,onli$ of data on the ·tl:Ltferent 

electu:oJJtt.l~ ~na non-alect.rolytic soiut. .ions .in tiat.ur, the 

Stl:t~t;tUl:e :of wate:r· and ttw differ.ent. t.yl)eS Ofi .in1.1.eraQtiotW t'oh&t 

'tr7ater· utldtn:>;cea with electrolytes at-e y~ to bs properly un.der­

st.QO!l. Ha.1ev~r, t.l-m. stud:tes en !"3:'o.r~~.ie~ em aq~aous ool.utions 

haw prQV!detl auffioient ~nfo~"lat ion OQ th~ tnerrl'IOdy'nemic: 

propertiuu of di:ffa-~nt e~et~oly~es and non-al.eott:Qlytea, the 
. ' . . 

eff¢:ete cf vat'iat.1 .. on in ion;to...f:lt.roo~~-et iooic.-mob:tlity and 

aoillfOn icns on tha t:troi:.ert.i®SJ of· a.~ueoue ~tut.iooa ~d • hont. 
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Of oth<~r properties ' • !~vel.thelees,duri.~ rece..~t years there 

has ·l.M...~n an ;i.noreaoing inte~st in the benavioux· of elact:ro,lytes 

in non-aqu~ous end mixed sblV€tlta with a View to inveat.:tgat!ng 

ion-ion tmd ion-solvGn.t interactiunlJ under varJ.ed eondit.iona. 

Uar1over, different seqoonca of .solub:lllty, 4if'f'arences in 

uolvet :tng pewer ana posa1bil.itiea of chemical or elect.wchemical 

react ions unfamilie:o in aqueous ch.em:ista:y have Oi~n new vistam 

for Phyaioal Oht:Hniata, at~ inter:est in those o~anic &olv>::int.s 

t rauscs.nda tl~ t.t:ndit.ionel bounclariea of .inarg·,~w,ic, WilY'SiQal, 

. or;ga;"do,. ana:ly-t,;tcal and eleot:.roonamiatxy 
4

• 

solvent interaot.t.ons as they are the cot~t rolli~ £orce8 in 

dilut~ solut.:loM Where .ion-ion J.nteraoe.tona 8rG absent•. C'haWJSB 

in these ion-solvent interac.otions on t:ransfet' of· electrolytes 

between solVt-~ts are at~ll but are sufficiently lar;JG to cause 

d:r.amat;ic changes J.n chemical reactions involv.tng ions. These 

oliangee in ionic solvation h~ve irf(~ortnnt a?PlieatJ.ons in 

' of reaction roschanismst non.aquuoue battery technology and the 

extraction5 • 1'he .1.fQJ.;ortence of .ion!o hydratioM in .bio chemtshzy 

and biophysics has w~n st:ccsaoo6• 

The a;,)plicetions a.·1d int.?li.cat..1.ons of the st.u~U.es of 

react :tons .in non-<Aqueous and tni~d sol vmts have been summarized 

by Nec::k. '"', l:"ranks 
8

' 
9

, ~Ol.X>tly'd\10 1 nstee 
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' 
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, l! ark.er 
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' 
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t Criss 
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15 16-19 
and ~~alorMn and others • The i.Q!l•ion ana ion-sol VGllt 

irtteraQtions he"!!a bf.i;~na. subj~® ot ttlide inte:r:esto as er:rpar®nt 

iEOm the &.ecusalOlleJ of faraday Traneact.ions of t.t<te Chemieel 

19 
~.oe1ety • 

'I'he mi~ed arl.(l non-aqueous solvents tll;'e increaGingly 

used .:Ln chr()ft\atograPilY• ®lvent extractJ .. on, .111 the. elucid.f!it.ioll 

· of reaction mach en1Bms, in l?repar;tng high denait.y batteries. 

"tile l:"t"·o~r Utldes:atatldiug of t.he .ion-:solvent .:Lntarac~~­

.ion.:!l ~ould fot'm the ba$is of e~i,J)la:tning qut~.mtitatJ.vel,y the 

in GOl"Vtmts arul th\ls .P&W. tho way for the ::Gal Ullda~stGnMng: 

of the t.U.ffa>..-ent. t~heno.'llena aiSooo.ietad v1ith solut..totl che.1detry. 
~ . . 

-s·atJ..rrete.a o.E ;iQn.....aolvoot;. iutcractJ..ons can be had tnez:rroo,nJtmi• 

OQlly f.ifit"a illso from ttl! measur~d·enta o£ tPat.l~i.al ~lar voli.lrnes, 

Viscosit-y li-aooffi.Qients snd Umitin:; icn.ic conduct. iv.U:.y st.udi.es. 

Ho~~wr, single 1on-valueo oannot ~ oot.aiood ther~ 

dy.tk'lm.ic:ally, various th~oretical end se:a;(...empirieal etrtra­

tha~namic assumvtiorw. hsve bsen tna!le t.o ~atimete the sitl.Jle 

,ion velue4!h 

T.hs meoaura~nta of tranaf~rence n~ibers of ions can 

give an unequ.tvoael mmt.hod Qf d~e.ermin8t.1on oj! the Urrd..ting 

candoot~.:tv.ity of .ions. unfQx:tunately., trenat:erence maasureroont.s 
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moot cases. ~he single ion ve.lues cnsble ua to dat:.erm:tne the 

solvation nuniber of ions. 

~U.rflilarly-. viacosity a-eooffici(lnts can be appoi:tioned 

usit1:3 e:n.e • refel!'ence electrolyte• fi\"Jti'lod• 

JS.etimstes of s.ing le ion values h~w enable us to refine 

OhOOSG aolvents that WJ.ll enhance \J,J tlw rates Of chen'dcal. 

reaction$• (ii) tho solubility ot: nutw~ala in l(;achill'!J oi'era-

t.tans tilt' ~ovar~ the directio.."l o:f '*-1.Uilibrium resctions etc. 

lt .:Le thus epp~rent that the- real undel:standing of th~t~ 

ion....aolvent .in!leraction.s 1$ a difficult task. The a~oct. 

embrac$S a wi.de ran;te of topics but l-:a concGtltrated only on 

the rooaaurement:s of treneport xn:or'Ortiea like· viscosity snd 

conduct !v ity. 

r.tter..'lPtB have been made to .det~rmine the sin~ le ion 

values by the usa of: avedleblc methods ~d elucidate t.lw various 

asp~~s of ion-oolv~~t interactions. 

~:rhese aft de3CJ::lbed in .the aubsetlU~t'lt cha;;:t.e.:a • 

. aumrnary or: t:.he v.o:rks oooo 
,_. J I 4 «"'!Qtt.,. ................. *"" .,,_..., ..... i£ I 8' ....... 

4-mathoxy etl'lanol U-t!. it 1.,·2-tl.itoot.I ... \Q~ etl)aJl$ (i;V.!S) e."'ld 

aqueious rnl~turea of 2-roothOX'/ · et.h$1lol have ne0n· oh~en as tM 

solv~nt s-.{et.€lm in the .b)reoont. stUdy• 
"'0 

:a~~i!h l~~ and .or..s are rUlt:»JC~ t:.o be .interi:'Olecularly 

hydreg&n l">cmd~, t~ 'E 1:2 16. gJ)
21 

having the cia confo.rtn&ioo 
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22 
and f.'ltl!l'li trans as preferable ;coafurmation. o~~l.i tdth E • 1.o7S 

23 . - .,24 
aoo }J. r= 1. 710 is an Sl4rotic eth~ral f~JOl V(iillt.. f.£ 4 AI •2 .lao..., 

ie an elkoxyathmne thus exhib.itin~ propertiae of alcohols ana 

etners at the sam t.iroo. The sol'V€nt .is e·~£;,aot.ed t' .. o be int.er­

rood:teta ootvJuen F:.G ard l)t~ in bE!lhavlour. !t iS tX)t:Gnt.iall~l' 

a prot!c solvent dU!! eo -cH group preU~ent. and at. t.ns saum time 

intranl!:)leculer hyd:r:p.gcn b::J~nding would ii~att scute 19.Protic 

c'hllraat~er to it 1 rast.r.ict it'VJ ot he aVi:U labiliCy of · tha hy(ll:'r.>Xyl 

p1:oton and thUs ''qumsi-a,;Pl:'d .. d.c't Mm is e~p~ot:.ed eo iah.OW ao~ 

propert:iea chall!acter.!st.i~ of. aP::ct..io solventth 

<:h$Pto~ I eorro.s the bmqkg:round of tho present wox.k:.~. 

~ft;.OJe pr~senting a bX.ilSif l:eViGW Of notat;)l.G: Wori':.S in the field. 

of ion scl:we.nt. .inter:~aticns, the d!Lrous~;ton centres ar.:oU.Jl".i the 

~iscoa:tt.y n-ceefficlet'lt.~, its divieion £1nd te~-n~rat.ure dep5nder.u:e. 

Th~ apportion~ of a-eosff.:!oient into ind.ividual :Lonic contri .... 

butioo~, ladtJ to a gre~t deal of controver$lf,. st!.ftce no thet'lm­

d:"m~mic ,tiJt'OCedu:e could :a.-ealioo such tel,UIDnt:itlem. Detail &1;1-

C.'U$eiotlS en the n;lat.i~ mer:!ta md df;msrits on the v&riou.s 

aseuml)tions em.;;>lCJltud t~~ to t.tffiCiS h~w t>een pre.l!ent.ed. ·'rfw . . 
in\,-oort anae and ut.i.lit:.y o.t: thu viscosity, and ccmdwtJ.vity methods 

in the determination of ~on~nolvoot interooeions heve been 
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been mad~h '!'he eolve.nt proj?ert.1ea 'hlas then ·discuss«!, Stl:'emsing 

the inll~Jrt.ance of $~h ~Jorlb 

ltl. cnaptcr: l:t th.e different. e)(perinPt1tlil t.eet~niques in 

obta:ining the a:'esult.o presented in the (JJ.ssertat..icn have bqzen 

desori.bed. 

Ch.ept.er IlA. entails the studies on viscosity ~-ooeffioient.$ 
0 

of tetraalk;ylam.~um brotili®s .in 2..-tnethoJiiY ethanol .(~) at 25 c 
tmd ao0 c. '.t'he e!f.ierimontsl reauits have been snslynfi:d ue;iJlt;; 

. ,.,s . 26 
Fcakins et el equntien6 inatead of Jones-riole aqueroJ.on· · bucause 

oE the stroL'19 asst.H:i~tion of the elec:tl::l:i! .. ytt:'"s in this roodium •. 

tl'ho a-oce£f.to1enta of th(ll total electrolytes h¥\ve b®en aPportioned 

into ·intlividual ionic cc:mtx:ibutians usJ.n;J th.e •reftarenc~ electro-
. . 

lytes• vi~. B'\t~Jl:Wh4 end D~NBsu4• Io.t:&ic a..coeffioient.e haw el&o 

.been analysea o:i thO l$r1Hsia o£ f~itls~e!n' s eq\lt!t.ton arAi etructt+ral 

contributior1se .:ton-solvent inter:c'lQt,.i.om.J have also b~n d.i.oo~s$id 
'• 

in terms of tt<msit.!on a~ate t.reetrntent. of viscous flow. 

Chapter · xv described . the · d®tarmlnet.ion ~ 25 °c s-4 30 ° c 

of the rellat.ive v.taeasit!<!!S oA: solution$ o~ t6!traall-~¥1e.ml'IOnium 

bJ:Oinidea. sod! urn bromide or1d sodium tet.repheuy l J:)c::-ate .in HB + 

~4atar mi:rttures. 1S"he e~pazoirn-rtntel results have bcQn ~r~alyzed by 
25 

Jonas-Dole and :veal~itl8 et al eq:uqt .:i.one • ·rhe t.hert"Uo-jynernio 

varameters of the salts hr:f"\t(i) been deter.:tinoa using the t:-a;m:.siti.on. 

et.nte t2X.H::lt~nent · and the tem..tleratum aoofficieut. maau3UttJlmenta. The 

ion.:lo a .... coeff.ic;:imts and other sitlg le j.on Psrarmt.ers have been 

determined by appror--'riate d.:tvisiQn of the • ref'az:ence elect.:t'olyte• 
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au
4

t:taPh4 • The.~ t-e~sulte have bt.''EUi cliacuB~ad in t.ertn. of mtJ:Uctural 

changes of the solvent rni!ltturea. 

C..'tla!:.~er v d(']at~ribep· tho stUdies (Jfti t.tu!: condw::"tarll.:!eii of 

0 
tetraalt~rlamta:mium bz:am1~~8 in 2 .... rOO!thOJ!l;f Uthenetl U~..S} ~t 2$ (;• 

The data nave .b-aen enalysed t:J;t 100ans of tho JY·u:ose conduct.ence 
~ . . ~ 

cquntion· i&l t.r-n:ms of the. l.tm.it.i.WJ molar ~n<luct.J..v.:Ley,. 1\ 1 

ttl~ esrgc~o.'Lation .con~st.ant, H . .r-\. ood the seaooi~t.it:lll\ d13tltlctt n. 

t..rhe um.tt.:.tt.g :ton ccndoota&'lces ha'Vt!) alao been 05l.criJletea from 
c 

!\ ... veluoa of the • reference elect.rol1te .. G• r3u4Imau4 BI1d 

Bu4NBPh4 and the valua.~ eorar:lerea tdth previous \\lor~ on sim.tlar 

syoterm. 

rn ¢ha:pt()r VI conduot.mJ.ce m:;asu remcnc.s hnve ooen Jt®portea 

for t.etrealkylam:~niurn brt:~rn!.dGe• rt4tJSr \R • e2H5 - to c5n1l-)t 

sodium bl:'omioe Mel soditHn tet ra;.;l'han;t l borate J.n a-metho"y 

ethanol + t-Jatete ~ni~U.t"a6. (20, 40, .. 00 & SO WtS~ O:f t-1c~) at 'l}J°C. 

'I'he data have :b0en anal-}'aed b-; the ~hecllo~y equat..i.on nnd 

also by ttw 1979 t:uoaa eotlduatanc:e equation end the drulrsc-
. 0 

ter.1atia parameters 1\ 1 K/1. ana ft have 'bee..11 eval.uot.ea. Th.o 

s.tngle J.on con::.1uet:.enees h&.'\~ ooen.det~.erin11"4etl usin'J ene 

• refett~:ncl.i! e:tf?.c;:t:rolyt.e• au4NEWh
4

• The ionic t·talden produet·s 

have .been detuJ:,Lllnetd ana it$ vat'.iata.~.m.s \liit.h solvent oo~llit.ions 

disoum.aad. 

Chop~er Vli dea~rib&e the conductancee of the tet..raal.ky l­

~'Wf'on:1um bromides, n4ttar \~ t::tt c4Hg- to c-;H
15

-> in 1•2-d.imethmcy 
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0 . 
. ethan~ (Dl'1Y.i) et. 25 Co The conductan.ce date ha~ b$en analysed 

')Q . 
using the vuosa-x·tr:~I'S t.heoxy~ y.ieldinrJ v&w.u; for the ion 

pair antl t~i:f>le ion foltmstion eenstents. 

Tht:l d.teeel:tation etlda in CharJtar ~!:! Witb $QEW l!.:!e.moludirg 

l:'eiM:I''ks· 
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