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~he ~j~r:ity of re-aetiona. that er::e o£ chcHdciil o~ 

b:ioloit~~l int.are:st. ooc~ J.n solutJ.on. It 'ifuB previoualy ~lieWd 

t:hat t ne ~o.l v~nt n)et:ely pt:ovidet1 an inert. maM.wa- fo:: chemie&l 

retlltotions. ~he $1gn1fic~nea of t~olute ..... so1v&lot. iJJteJ:aQt.i~l$ Wa.IIJ 

r~l.iaet!i. only l:eeent ly ~e • J:(#sUlt oi e~t~ru81W etudif$ in 

atiUeous and non-aqusoull solvents. \!1)l1le P~ton trene£ex- mactiona 

ore partlcularly oorta.itiW t.o the natu~ of!· the so)o-vent, it has 

l~OtnU i.oo~aeing ly cleat thnt the. ~jorit.Y of t.ra, solutes aPi 

n~'lnifioantly f1bdified by all solva·nts. ConWt$•ly, the natu~ 

of st.rcngl.y st.J:UatuR·d splvents, au~l as water. J.s GWJ1ltl.ia~·lti~lly 

rlbdified by the Pl:O!ronae of eolut\!Jtt. CQmpleto undff"tanding of 

the pnono~na ot; so.lution chEiaroi&tt:y wi.ll be¢olM a ~eality only 

w._u sC>lute•solutta.. eol'-tt.e .... sol vant ~nd sol wnt ... solWftt im:.er:ac:t .ton• 
1 

ere e lUQ!.&J.ted • 

:tn $Pite o;ti vast col.~cti·orta o.t data Gn t.he ,u.t~EU:.Wtlk 

ulet:t~olyt.ia ii¥14 non~.l.a<:t.11PlytiC tEoluti-OM J.n wate~, thO at:.r~tur• 

of w~ter .u.nd ti1(\t different ty~ o~ .int.aract,1ons tl~t. wat~~ un4t~u: .. 

goes 'With ~lect:r:o:t.ytea aa;'£l Yet to be p..:o~r:ly un~ntQt:)d• Howaver, 

the atudi~ca on ~~t.t.es of a~tU$ous $ol-~i®S haw P2t'011'.W'*d 

sufficient .lnforitation on ti• tl)ermodynar.~ic P:'Qr;teJ:t.f.es ot di.ff•wnt 

electro1ytef!. am non-electJ:Qlytes, tt• affect$ of wu:tetJ.on 1n ioni.c-

strueture, i.onia-l!Cbility and co!ll.iilOn .i.ooa on the pz:opereiea oi 
2t3 

a·1ueout.~ a~lttt 1Dn.s and a boUt ~,; otheJ: propext.tes • uever-thtJ!fJ3s, 

dux;ing rec::e!'lt: yeats there- !loa . .baen ~n. ino~~a5.1.n;J .1nt.Q~eae :.ta 



the behaviotn:' of el~:rolyt*'s in no!l-equeous attd mixed solvents 

11tith a v.ie:..-H to .1nwstU'Jiltin.g ion-ion and J..on-Sol"iS~ int~ract.ians 

tll10.t'a~ va):.i~ eondit. .ior~. Ho\~ever • ditf~rent seq,ue~ of sol Ubi­

lity 
9 

cli.:f£erer4¥G& in zol vo,ting: po~er ana. poas.ibi.lit..ies oi. 

che>nical or el¢ctrocne.atieal ~:e~ctl.~ ~f03ttaUia:r:: i.n aqueous 

chemL-;tJ:y have o~n nets vista$ for physical ene~n:Lsts, and 

int~erest in these organic so:tvants tranl!lcellds the traditional. 

boundar.ies of inorganic9 physical• orqan.!.c. analyti.cal and 
4 

elect:aohemistry • 

\f~e ii\l."'e tUl!inly lnte:rest.ed .in the studies of the ion ... 

solvent intel:'~ct.ions as tt..ey @re the controlling forces in 

:tnfluence of these .ion ... aolvent. 1ntern!!t.1ons on transfer o.f 

electrolytes b~tween solvents in 2mal111 but ouffi.cielt ly 

large to ca.use dlZai~tic ohenges.. in en<e·.nioal re~t1.one involving 

ions. ·l"h.o;- ehang-$S in ionic solvation ham :Lm,t;JOl!'tant. a.Pll)l.ica­

tions in such diverse a::ea. as organic c.na inorqanic synthesis, 

st udiGS: of renct.ion ,me:chail.iJ.H£la, non-aqueous batte;a;y te:c'h.nolo..Jy, 

d t ~· s .:~· . . . an ex · ra\oi ... .:u)n • ~hG 4mtlO:t:tance of J.on.io hyikat.i.on in bJ.o-
6 

clle:m.iat ey and bio1?hy sics nas been s.t.:resscd • 

renct. ,:t.?ns .in non-aqueous and mixe<S sol vents have been 
"'' . a, 9 lO 11 la, 

sum.rnari~ad by Meek. , Fr~nlts , l?'opo~ch 1 Bates • , 

.. 1~.14 ~ lS . 16-lS 
:t'-~!:ker , cries and s.alomo,.i'J and others • The ion-ion 
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as 11t~arent from tile discugsiorus of. Faraday Tr~nsuctions of 
19 

the Che~.:tical Socit..>ty • 

used in chromatogl:aP.hy,, solvent e.xtr·actiQn~ in the eluc1tdat.1on 

of reoct:ton roocnanisms, ln prapa:rinJ lligh-density b~tter:ies, 

dif£4:rent pr~:.nlorre!\na aaeoci.a.ted '!··iith solution chem.istry. Esti­

met~fiH:S of. lon-so:tver-Jt inteX"iiiCt.ions can be obtained therro.odyna­

roiCi,lly and also frQm t.b.e me&_surer-nents of Parti!Jl molar volumes, 

viscos~ty a-coefficients and .ll.r-.1.i.t ing .ionic conduct iv it.y $lt. Udieo. 

· HOt·Sever, s~ingle-.ton values can not be obtained 

thermotlynartti~-.:ally, therefore verious t;heoret.:tcal and semi­

empirical em.ra thermody:~ttmic asswnption have been made to 

estiw~te them. 

reacticms, \~!) tJte :ii'!olubility· o£ minor~la .itl leaching 

t>veratJ.cns, or reverse the direction of ~:r1u.:llibrium react.iot'lS 
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It .is thus apparent tha.t the real understanding of 

the ion-solvent interactions is a di££.icult tasl~. T..pe asp~ 

embraces a wide range o£ topics but ue concentrated only en 

the c~tZastre;-aents of transport pro~rt.ies like viscosity arid 

conductivity. 

l~ttemptG have baon made to determine the single-ion 

values by the use: of available ~thods and t.o elucidate the 

va~ioa5 aspects of ion•~olvant interactions. 

'E'hesa '-'re dascr:lbnd in tl'ln. sUbSC{.IOOnt chaPters. 

SU:·lri'lal:)' · of t t-e Hcn::i;.s dotte 
.,..& .. J ...... .,.,~,....... ..... ~ '# 'f!t ........ t&i ....... ~ 

aolvent BY!'~tem in the present study. 
20 

Hoth ·ME end DMS mre };noWn to be intz.•amoleculrarly 
21 

hydrogen bonood9 .ME ( £ ~ lo. 93 i hav.itXJ the cis ccnfor·}natioo 

and nfJlJ; as trans preferable conformation. :oME w1tll ~ •7.07~ 22 

23 . . u 
end)J. os l.7l!i is an aProtia etheral solvent. N~ (/J-G 2..18!1} 

is an .all:oxyeth.ane thus e:d1ibiti.~ pro~rt.tas of al.cohola' ana 

mediate bet~Jaen :t;G atld naB in behaviour. !t is potenti-ally 

a prot ic solvent due to -OH group prese . .nt; at tte .sa:te ti.~~ 

;l.ntra:-~mlecular hydrcgen-);)ondirl;J would i'.~>art soma aProtic 

character to it9 reatrict:.i.ru.J the availability of the hyclroliY 

l;)rot:.on and thus "<:tUas.i-apr:oc.ict' t'!e.. ~s e.xpected to er.ow s~ 
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Chapter l fc..irrvs t.he backgr;;:>und of the presar.it work. 

rJ:te:r present ifl';l a. brief revievf of nc:table wo1Xs in the field 

of ion-sol.wnt irn::eract.ions" the diScussi.on centres around tnt 

Viscosity n-coe.ff1c1~5nt&, .it& d1viaion :a.nd ter~:rature det~­

den.ce. The an;,oz:t..ion:.irg of n.-coofficient 1nt o .indivia~l ionic· 

contributions leedS t.o a great. aeel. of contr(;)verey• s:ince no 

therm.odynamic pro::oout:e could realise such quantit.iQs. r;eta.ilea 

~:u~nt¢d. '!'he ,ir;poztance aw ut..ility o~ t.te v.tacoslty and con­

duot.ilflit.y met.hod:l in t:h~ d@ter:Ittltll0t.ion oi .ion-solvent .inte::ac-

eueeed, at re,ss<ing t k'*e if~;;.ort.ance o£ such, 1'4)l':r-. . 

In< ChaPter X:i: the diife~et~ e.~f.i$:Cit:~ntal. tecllr"dq.ues for 

obt.a!nS .. r'..q the re~ulte) p;r.es~Xlted in tha d:tssert.ation have been 

cooff.it:!st'lts of 4;1lkal:L-mr;.ta.l qhlorides end b:ron'iides 1n 
Q 

2-met hoxy ctl"Wlnol <ll't'e: I nt 2S tiinld 3S c. ~"he exp.a.J::J.~rt. al results 

h~Ve been i'Ulaly~d USing ;:feqi;itl.S at a l Eh~Wti.Otl aS .in~tGad Of 

. . . 26 
~lcme.m-:·.;ole equaticm Wca~.se of the strong a.s.s:oc:dat!.cn of 
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electr:olyt.eS h$VC boon a;ppe»rt,iOtled into .indi.vid~Jal ialiC 

· con.tr.ib~:.ttiorw u~in.~ the • re!~reoo.e electrolytes• Vl$• Bu4ND!~n4 
and au4tmau4 • :tonic B-c.oefficients have also been analysed 

oll the basia of :Uinatein~s equation and strootural oontribu­

tions. Ion ... solvent. -1-n.teractions ha'\1\a also bll.en discussed in 

terms of transit.ion-state treatro.ent of vJ.scous flat. 

ChaPter xv aescr.toos the deterrnirtntion of the rale.t.ive 

vi~cos;tties of solut.ions of a.l.Kali- ~al. bromides. sod.!.um 

tetrap[~tlyl borate cnli t~tz:abutylarmnoni<.tm b.to~nide .in .MI.); • ·t-rater 
0 0 

m.t~t:.ures at 25 and 35 c. "fOO e:..c~eri~nt·a:l· results _haw b~11 

25 
an£1-ly~ed by Jotl:eS-Pole and i'eaK.ins et al e:t;ltlat.tons • '!'he 

ther'rt!a!dynarnc para~~e:t·e o£ the oalts lia1ie been d.ete.rmioed by 

uso.in;J t.tle tl:'ana.it:ion-atate t~atU:'la!lt a116 tle temperatu-re 

s.inqle-ion .Pa~anet.ers ha;ve been aetermina-J by eppropr!ate 

diviSion of _• refet:~nce alectrr.Jlyte! au4I~.IlU~h4 • -'!'he :reault.e 

are diseuesed in tera"'S of structural changes of the salven~ 

mixtures. 

Chapter V describe~ the studie$ on the conductances o.f 

alt;all-me:tal chlQriaes ana .broinides .in. 2-methoxyetmulol (~~!£} 

0 
at 25 C• The data have been atwl.ys~d },)y- Hteans of the »"'uoss 

' 21 . . . 
ctmauctaoce equatJ..tm in t~rfn~ of the l.J.itd.t.in(J molar con-: 

doct.tvit.y, .A0 
• tll$ assoeiat;t.on caMt~t. t,,. • and the associa-

. . j'l. 

tion distance R. Tha Umiting iGll conductances baw also been 

celcula.ted frt)if\ J\
0 

-valUt3S .m;· the. • r-efererie.e_ ela:tz:-olytes • . 

UU4l'l.BBu4 and Ea~4t~SJ?h4 and tha x-esults c:onpared. With previolJS 

\iork. on &.imilar sy ;st. en'S. 
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:tn e:hapter V! conductance mensu:ements are ret:.ortea for 

alkali-metal chlo:r.!des _~)nd brc)mid.es, ood!..u:n- tetraphenylborate 

£md tetrabt.'ty~ammonium bromide in 2-metj10J<y ethanol -+- wat,er 
0 

mim.ur:cs (201 30• 409 . 60, 90 and 90 Wt~~ O.f ~.E;J nt.. 25 C. 'l'h;J 

data. have been analysed by the 1Sf1S rt'uoss ocnduct.ance equation 
0 

and ttw charactel!'istj.c param..-::.t.ers ./). 1 lt pnd R have .be6n . />.. . 

aveJluated. Th$ s;t.nal~ ion. conduct-ances have been determined 

us~n:;r th~ I reference elect.4olytQ' au4Nl~ilh4• "the ionic t;.zaldan 

£~roouctn ~ave. b~n det.erntl.ned end itS Var.i.ationa With Solvent 

ChePtt!!r VII g..ives tl'Wl: eond.u...."t.t,;,liQeG qf the t.et.r:aalk.yl­

arr&Ut.")llium hrcmide.G-. r:~4~.mr (R ::: c4H
9 

to c1a
15 

) in l,2-tll!aet&10~y­
o 

et.l:mna (oM"£) at 25 c::-. The conructance dat.a have b~n .analysed 
28 

using tt-.e Fuoss-K:raua theory yielding valuas £or the .ion-

Pair and tr1.ple-.;Lon. fo~iation constants• . 

~rt is fairly -..:ell kn~n that sol voots play a significant 

role in chemical re~'lctions .. !n£orn.'\<lt.i04-"l pn .ton-solvant and 

ion-ion intcract::.:ton.B .in 6olut~ioos can ·be obtained fron\ the · 

vibr.nt ion~l DfY4Ctra· and this has b'E'£n presented .in Char..Jtel: 
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