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biol~icsl interoot oocw:: in DlllUt.iQn • .tt. ~i~a prevlioualy gelJ.eved 

t;.h.at tha so.lvant fnerely p~ov.tdes an in.e~tir:t.ediura .tor c~mtcal 

re:-<Pc::tions. Ths a.ic£Jn.i:f1ca:naf@ ·Of solut.e ... aol;vent. .:tm:.oract.J.ona wes 

rol:ll.:Laed only recet.ttly as a result. o.f e.=t.ensiw stUdies .in 

~ueous and non..-aqueous sol vanta. t''hile prot-on transfe~: .reaat.iws 

are partiaul~rly ~nsitive to the n:.ll.t.ure of the: solvent, it. bas 

.be(:ome iooreasin.gly ol!if:nr that. ·the majority of the .Gol.ut.es ue 

.s.ign!f ;ic:Gnt.ly modif!t."d t:J.; all solvents. cooversely.9 tne natu.d 

of strongl.y structured solvents_, Buch es \'later, ~ nub.otantially 

~~fled by t.he presence of solutes •. Cotqplet.e untteF~tendiny of 

the Phenoroona of solution cha.n:Lstry wi.ll beo:>cne a· refJlity only 

"tihen salut.0-solut~~.~. solt.u:.e-solv~nt. ~nd solvent-solvent. in.t.erac-
. . . l' ...... ;& .,._~ "'l t. :!k.otw axe e ~lfo.,\U\eea • 

el~ct.rolyt.ic "'.nd non-el.t!C.tJ:olyt..:tc solutions in water, t.he 

ut.ruetu:ce of water and the diffore® types of J.nteJ.:actior..s 'ti1atfrr_-­

undergoe.s with eleat.roly&es t-ar:e yet. t.o be px-opexly uilder.st.oo&;i. 

Houever, t.he st.udtes on properties o.f aqueous sola:.u:...torie have· 

provide suffici~t. informmt..ioll on the tbermouyna:nic pxopert.J.ea 

of d.ifferoot electrolytes end non-elect£"olytes9 . the effect~~ of 

variation in 1on1C!estruct.uJ:e, ionic-mob.i.U.t.y and co:wnou .iotlS on 
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~'tW. prape£Ues of aqueous soluUooo Md a. host. ot otnar P¥'f.PO~­

t..1es2•3.• l~w~nelees. dur-ing ~e~~t. y.oom,.. t:nex-e htl& ~ an 

.increrua.!ng interest .1n t.lla cehav.tou:u of elect;col;ttes in non­

aqueous and mixed sol wnta wi:th a Vie\'~ to l.nV$lt.1gat..1ng iott•ion 

¢tfl4 .t~sol vem:. 1ntexnet.ions under -var.iedl cralditions. tloi~'W!t:9 

d.iffer~t.. S~lctttence of solubillty • di.~~eresacea m 601 vat..lng IXJ'8Q.JZ 

and p:m1.3.1bS.litiea of che.Uc::al. or electrCICheiLl\tcal re&J,ct.io.'lS 

untam.ilia~ .an a;a:ooouo chem.tm;;q have opqn net~ viS~as ~o~ phy&.tcat. 

<:he-mists, nnd J.ntere~t ±n tbe.eu organic a_-,,l.~t.s t.r:~ the 

· tr:.o~a!t10rk'11 ~"l&'lrles of $noll;ganio• phpi~al.. o~:g.arl.tC. analytJ.cal 

and e1ec~:t'~hemL~t:.'lilf4 • 
: I - • . . f 

'@To· mre mamlf .i.nteX:Qst.ed in ~ · t.it.Ud1'es ot the :~sol vent 

lnt.-eract.:ions as tne-.1 az:e. the cont.rol.lint~ ·.£o~ees .s.n dJ.l.Qt.e solu­

t.1ons wn~re J.etl-..iall' J.nt.erae~lolla a%;~. absent.. Changes m t.b~ 
' . 

.i~o.lv~iUJ.t. .tne.ezzactJ.®G otl tr:etlSfei of eleet.r:olytoes .bet.:ween 

~lvents aJ:e small oot ex-e sU££icJ.tr:.a.t.ly lat:ge t.o ceuae drsmat.!c 

changes- in- ebem£cal reactiOnS iQVol\Jing· .tonst' ~heae c\laRg«J J.n 

J.on1c solV'at.iera tww iiAPDxt.ant. Ql~licat.,loM in such dlwwe areae 

as oJ:ganlci end .ino::gan.tc synt.hasi·$· st.ud.i.ea. o.t r~~ct..§.cm ~sma. 

n~queoua ~teJ:y t.echnology ana ~he ext.~act.ion5 • ':rile .t~x:tance 

of · toniC ~rlrc'11t1.00:s in biochetil1stry and t>i.ophysics ha:a beeil 

st.resae(iG., · 

~h\'J~" ·ar)pJ..tcv.tlOWi ood ;J.apl.taa.t.ians of ~e &uW.e~ of 

i:l&.::tct!onn in .non ... tlqUtJ:<;)Us an$ mi~ aoiv~nt.s baw wen »3U.1imar:i~u4 
. . 1 . . ·. a 9 10 1~ 12 u 14 

Lif Nit.."'* " ;l;!'Enn!tG • ._. ~·oz;ov,ych • Dat.Ji:S' · - • Pn.riteX' •· , Crtss 

trtt1d ~ialor~15 and OthQJ:S~l.e •·, ?he 1t"<ln..;.J..Q."i mtd .ton.-~ol wot 

7 
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intel::oct..;tons lteve l~n aUbj.~L~ct. of c~id;.de ifit~rest. as appareat ei:'om 

the dlecu'S~.;u .. ons ~-,f. tta.1:n~ 'i'r~nsn~.iOa."l!~ of :che Ch~f"«ical scm.et.y19• 

in. chr:~r;~trJi1]f'~PhY'• ..s.olv~ne G:fllt..r:-cction~ J.:lt t:he clud&lt.ion oi 

t:f'..t~~ctioo r~ohvni.sms1 1n pce,!::.ar.int; h1\;Jh (!et~ity oo~torJ.~G, et.c .. 

'I'he prope~ un.aerst~ldil~J o£ the. 1G4-J5t)l;ven~ interact.ions 

t~·ould £ot."tl.i t..~i2 booiG of e~la.i.nl.ag ey.uf.\.ntitat.iV~lt ~~e infl.Utence 

of tha solvetit and the e:«.s1t of .tn.teract.ioos of .ions in solvents 

~nd thus pe.ve thtr~ wa"i £or: t.he real W'ld<n;stan&n.J of' t.na &itez:ent, 

p:n.tu.tc'iOOha assnci~.t.e(l ~;it.h soiut.ion chemicst.r<J• iZSt.J.mates of ion­

s•olwnt int.er~ct.i.ons coo be. had t.h~fl.Dd.ynl'ID\1<.."'-!:411' · a.nd a:Wo from 

limit.ioq cOil<lUct.iV!ty os: ions at:ld. r..-otnproanib.ility st.utl.tes. 

flo-g~vr-~r. single .ion-vo1oos qwm.ot. be obt.a.itled ~err®Uytu.­

l'n5 .. cally1 various t..heoret.ic~l and l~mi-~lrice1 c.xtca-t.bermo~na­

;:n:lc assurtpt. ions have ~n ~e to <:st.imats t;h~ s.tng le · :ion values. 

;e~-1 .m.d !t.J.'e ,, r:eferertoo el~at.~olyt;.e• tiii;;:t.ht¥..1 .iu us{$;1'}. :J.n Glast. e~s~. 

'the s.ing:le !on values enable ue to d$tcr~doo the ~olvat..stOtl n~'l.\ber 

using the "refeli·ence electf'olyte•· tnet:n~. 

·:cstirnat.e!!l of sin~ .le ion values h~'Ve c;nable us to r~fine 

ou.r: modol5 of i~ooiverlt J.nt®raotions. The accePtable vel!WG o£ 
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· G+l'l~'ntts that. w.tll Gnharce_ (1) ~ cat.e!S of! ¢tte;d.aal r:eactiOD$• 

U.J.> the! solubillty of ~~<alB .iii .le~i~~ o~r&t.iou or r:ewz:ae 

the dJ.reat...ton of ~uiUbr!tL1'1 z:eoot:tona. Ei&c •. 

. ±t. is tht:W· eppax:~nt. that tthe ~a~. und.oz1£tood.tnt; of t-he 
\ . 
..( 

.1oo...sol ~t. ~0r:tTictions to dif!icult. ~I• well as a ooa·lleng:tno 

t.a~Jb 'rhC!; aspeCt e-t,\br~a «l ~d.ae ~~e 1ilf t.ogU:s b~ ·~ c.~-
.;. 

' {Jf:; -
tJ:at.ec!l or_uy oo the mP~surG~te ot ti:~/IDOXt. propam:.1es 1.tke 

I .• ~~~-/./' 

v.t~~ity~ fona~t..tvJ.ty and Co.~Illsibi~lit.y• 
At;.t~mpts ha'Ve been ~to .df;}t.UXJnine t.l\0 o,;tngle !en 

"~i1aloos by the .,.se of aveil,gble mst.ho(la .and e:U.1oJ.dat.e t.':le varJ.oua 

aspeacs of io~olvent int.e~t.ie®•· 

~~sa aro d.~~~J.b~ in~ .sub~qurmt Che.Pt.&J:S• 

1I'he f.S.ZSt;; chapter ccnta.tna a fd.lr:ly ~nhen~J.ve ~ 

upt.o date J:ev.ieW of' ·the wotks done on ~oo 'Viscos;tt.y, c~i­

vit.y and couprGasib111ty of clectrolyt.es J.n aqueous end nor.,. 

aqueOOB solvatts• 
' 

.,he im.PoRatlt:C an4 ut.l.li.t.y ot '-be at.ud.tea on viecosit.rt 

conduat.tvit.y and comprase.lb.ilit.r !o the detemi.nat.J.Oll o! 10ft 

i$o1v.at.loo i,ae. ion.mol'Vent. i.nterllct.tons he• been stt:esood. 

c;-.tt.ical evaluation of the dlf.ferent ~netn~>cf ob.taltUng the 
. / 

s.1n11e ion values and theAlt' :l.~l.le~t.ionu haw bam mde. 

'l'he different e~a::i:.1¥ilntal ·t.edlaU.qUtts W0-Ue~d tn 
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~·he ralat..ive v:iscoo.itioo o£ o,olutioos of tet.raalJtyl­

ar~aoniurn b.t:t:~mides ~tld iotU.des in dioothyleul:,Phox.ide bt!'tf"C been 

ma::.mured at 200, 309 and 3l~o The c~rlm<.mt.al resi;~;lts: have beea 

teen tna®.o 'l'ransi.t.!on st.at.(ll: p;ararnet.ers ~or v.tooaua flo<~ have also 

ooen aet.e;:~ted•· '!'b~se are described J.u ohept..ei t.ru:ee of t.he 

tn t.he fourth cht:.~t.a.r. tie descritle trle! determirl.at. ion 

at 290, 300 and 31~ of the relnti:ve v.ie.cosi.t.iea of sol1.l~1oos of 

t.\liltraalkylam:run,iwa clllor.ideS·t bro~"iddes and iO£l.'ldt#St SO<iit.=im j;Qdide 

and Sodium t.~tr~enylborat(~ in o-~·>?.,;~o + H20 r:li~uree tto~ - 100 Y.it.% 

of l$H.so ). The O:XPeJ:.im::ntal raeult.S have .been MQ'll~eea in t.h$ 

.been oetermtnaa uslng tha •ref.e~e.uc .. ""e cl.Qctr•':llf·te• l1U4:E~B8'114• ~he 

re::n.ilt .. e naw been !rtt.(f!:~t:-ot~ in the aat~ ttqt ~ -g;t:wn ,in. the 

~o.r .. wot.at~e Val~ Qf ~® t6'G¥'~l~i{Wat~nitt.ar•~ lteUdeo, 

z;od±um i.o:ii.de at1d ~~ium~ t.etrapneny lbora~a haw ix.~l ~asured m 
J.¥~~~$0. + aao mi.~ urea (20%, 40%, uo;c' and ao~ bf ~t. of ~~~o >. ~t\0 
~t.lBUlts h~ve ~been af)elyze.-d OO.il!Q i»hedlovsl:;.y 's . eq;~ation, ~U()BS.... 
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o.::.;nst..ent.~ nave been det.errntne.a. 'lhe li.nlit:Jw.g ccn.duc:t.anc.-e vel~ 

of the aing.le .ions W.We neon detelrtnin~d Ul$illg tl1e •re,ftarence 

eleetrolyt.e• B'U.4~~"· T"ne results have k;een a"laly;s:ed in t.e~~­

of ion-solwnt. interact.ior.m nn.t1 strueturt!ll Qhanges. T:twse are 

descr..it>ed in Chapter v. 

co;il£lr.?ssib!lit;r maawt.Jtrelrton.ts of the ~;et.raalk>.f laztt-wlJ.i.Uiil 

halide$ nnd the relatt;d eleet:.rolytes .ill '111~'1.~0 + ~o taixture hatte 

be@n maaep- 'f~e aontlrcssj.b.ility valw:::s _of ·the aol-ve.."lt. mi)tt.ures 

ilna the.ir eleot.r:ol"Jtio &-'·lUti.oil$ p.:ov..too the ,;·alues ot aolv4'it..ion 

nt,.nrbura of the elL"et.:t:-olyt:.e:Si!· Sf:fona ha\le b~~ meuo to det.erril:it.te 

the _sol.v;xt._.ion nurtii:.:u;;~'t:' of t.he .1cns ua;U'lrJ tho. 'r®.fece.noe sl.ectrolyte 

OUJj.tJ11Ph4 • • 'l'h~sa _xorm ·the subject ma:t.t~er of cn~·.rc:.;er ~J.x of the 
- -

remarks. 
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