Scope and Object of the work :-

The importance and useslof the chemistry of electrolytes
in non-aqueous and mixed solvents were_Well-recogniged. The
applications.and implications of the studies of reaction in-
non-aqueous and’mixed solvents have been summarized by Meckl,

5,6 7,8 9

- 2,3 4
ank; _ Z-.Popquch , Bates
10,11

, Parker y Criss and salomeon

and others . The lon~ion and ion-solvent interactions
have been subject of wide interest as .apparent from recent

Faraday Transactions of the Chemical Societylz.

Studies on properties of agueous solutions have provided
sufficient informatign on_the_dissociatiqn qonstants aﬁd thermo-
dynamies of the ligands and their complexes, the effects of
variatioﬁ of loniec structure, ion-mobility and coumon ions on
the properties of'gquedusﬁsolutions‘and to predict fairly
aqcurgtely the types of species present in solution when a solute
is dissolved in water. HOWeve:}_comparaﬁitely 1ittle work has
been done to thain_the gsame type of information about the nature

of non-agueocus solutions.

Rgcgntly, the atomic energy projects have helped to
stimilate the interest in co~ordination chemlstry In non-aqueous
and mixed—sqlvgnts,_sich‘oftenlthe key to a sucecessful purifi—
ca@iom_gr.sepe?atiqn of_tﬁe beavy méta}_ions inv&ives complex
formation and solvent extraction. Thus, information concerning
@he_ngtgre)of_tbe ioniclspecies_present in non-agueous and mixed

solvents is required for any fundamental understanding of the



chemistry of these systems. The careful measurements which aTe
necessary to understand how solute-solvent interactions vary with
widely diff????t q;Qqutric cgﬁs?gnts_agd solvatiﬁg é%ilities have
become frequent only during the past few yearsl. |

__ The study.of physico-chemical processes in mon-agueous
and mixed solvents is useful.from the point of view of phase
studies favolving binary, termary and quaternary solvemt systems
wbicbufinéigppligét;qp'in_va;ioﬁg analytical techniques @.g.,

. 3
chromatography and extractiong’ .

_The mixed solvents are increasingly used in the elucidation
Qf“reaqﬁion_mechgnismgﬁ‘ Forme;iy! it was qsed_ﬁo widen censiderably
the range of reactions”. The most important but elusive aspect
of ‘the solution chemistry.is_thg determinatiop of tsingle ion?
thermodynamics br.more particularly 'medium effect' of ions
(payticalarlywof hydrogenlé§ns)ﬂin mixed;qnd_nonquﬁebus_solvents.
This Wogld form basislof gxp1ainiqg_guantipaﬁively_;bé_;nfluencg
of tbgdgoiﬁgnﬁ_and the_éxﬁent of interactions of“ions in solvents
épdlthqs_tpgiwgyifqr thg”r§al qnderspagdihg-qf the different

phenomené associated with solution chemistry.

‘Since single ion-values qaé nqﬁ_be;obtgiggd thgrmodynami%
cally, various theoretical and éemi—emp;:ica; extra-thermodynamic
attempts have been made. The use of extra-themmodynamic assumptions
b0 estinste lon-solvent interactions is important both from
theg:etiqa; and ﬁfggticg; inng,Of vigw._ Estima@gs Ofif;ee—energies'

of transfer for ions have enabled us to refine our models of
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ipnfselvenf;interaetiensiu_gdditionelly,_e?@e@_wiph-acceptable
velues:efef;eefenergfee of_transﬁef qheqiets eaﬁ'choqse solvents
that will enbance the rétes of many chemical reactions, the
ISOTublllLy of - minerals in leacwlng operatlone or reverse, the
Jdlrectlon of equlllbrlum reactlons end give new methods-of |

7
proce551ng.metals such as Copper .

- We are, however, interested in the study of the effects
9?_t?e_Yarip?s,Sdlvenﬁ5;9n4?5? d;seeciation_conetants of weak
20145 ond basis and their complexes. Compared to most organic
solvents, the dielectric constant of water is comparatively

lerge, Qne_ef the prineipgl_eﬁfects pro@uced'by adding a miscible
'organ;e solvent to water is %be_re@uetien of dieleleetric constant
and the change in coulombic interactions between ions,

ks

For the reactions,

1 + _ -
—_— :
AH:_ A+ H+ | | e
—_— AT _ .
AH. === A+ H o (2)
. AHT" — A2 + H‘ : ‘ (3)

11 1s pOS“lble io predict qualltatlvel; tne effect of addltlon of

an organic solvent which lowers the dielectric constant.

~ The addition ef_the;grganie_solyent @eaqs a change in
the tnedium effect! due to change in acid-base character of b
organic.golvent. This undoubtebly changes the non-electrostatic
contributions. Tt is, however, diffioult to say qualitatively
and quant ﬁ'.l’cl_at :'_qr_el:{_ _tlo__whla‘t .ex{;_entv it _af_‘fe_cts_"the _d}ssoci-at r'_Lon

constants .of the ligands. Measurements of the dissociation
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qopstgn@g_ip_vg:iogs”m;xea_solvenps\give us an idea regérding'tbg
ngnfelgqtrospatié:cqntribqtions:in_varipu51501ventsf Bat es and
Robingon'® have shown an uniformity in the non-electrostatic
gqntriﬁgtighs_in the cage of different methanol-water mixtureé
‘frOmltpg study of'the'dissogiétion'donstapts of the various

ligands.

Studles on the d135001at10n constantﬂ of llgands in
d1fferen1 solvent mav Throw some light on the 1on-solvent
1nteractlons as uell as solvent baqlclty. Tlll recently only
verv qualltalee idea regardlng the non-electrostatic paTLs have
been ogta;ng@_lp_sqlvents_11keIdlmethyl_sq}phoxlde (dmso),
N;N'{Qimgthy; fqrmamide(dmfj aﬁd formamide, Quantitétive valqes

are still lacking.

The kinetic studies provide fhé most powerful_methéds_
of 1nvestlvat1ng detalled reactlon mechanlsms. Though absolute
1nforma*ions are rare1y obtalned buL the pos tulations of
reactlbn mecmanlsmq 15 of the great help in understandlng and

systematizlng the" study of an area of chemlstry. The effeqt

of solvents on the reaction kinetics is extensiveand varied.

~ The importance of spéctral_;tudias ére eﬁormqus. The
étﬁdies.arg npt bgly:bglpful.fqr'assignménts Qf spectral
transitions and the mature of n ~ A\ s— 77" transitions ete
thgyﬁalso prpvide us an approximéte idea of solute.solvent

interactions.



It is anparent that_ he solutlon chemlstry embraces a
Ulde range of topics but We concentrated only on some of the
aspects w;Lh the 1imkted ;esources_at our disposal. These are

described in the subsequent chapters.

summary of the work done :-
3 Tbe dessertatlon consists of three chapters whlch are

subd1v1ded into several sections.

_ The section T of chapter T gontgins_a:fairlylcompféhensive
and-qp-to-date révieW-ﬁf the works done in the field of_non—aqueousl
and mixed solvents. The importance of the determination of the

single ion thermodynamics have been stressed.

In the subsequent sections of chaptér I, we have described

our studies on the dissociation constants for the reactions

AN == b+ W (whers 4'= 2,20-bipyridine o 1,10-
phenant?rol;ne)_in differept_aquoforganig solvents like:dmso.+lﬂéO
dmﬁJnggo and formamide + water mixtures. The results have been
discussed interms of solvent - basicity énd_ibh—solvent

7

interactions. The frec-energy of transfer of H lons /- AGL(H)

in different mixed solvents have been determined.: The

egnilibrium constants for the reactions

o ' ' : o+ ' 5 +
Febipy§+ 4+ 3 H+ ;;:;:ﬁi Fe o+ 3 bipy H

-~ -7 er
and Feblpy ” =====2= Fe + 3 bipy
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in dmso + Héo and formamide + water have also been determined.

The chapter IT of the present_dessertation congists of a
brief discussion on the different aspects of kinetics and reaction
mechanisms of the inorganic reactions and the results of our

investigations on the formation and dissociation reactions of

ferrodiin and Terroin in different dmf + water mixtures (0 - 1007 dmf).
‘The last chapter begins with a brief introduction of
spectral behaviour of compounds in different solvents particularly

emphasizing spectral solvent shifts.

Stud'ies on the spectral.aspects of %he (1,10-phenant hroline
énd 2,21 pipyridine) particularly the spectral solvent shifts and
solvatomatdéhromic“behaviour of.ferfodiin and ferroin have been
incorpofated in sections Ii and IIT of chaﬁtér TII. The results
indi:éte.ﬁhat_boﬁh SOIute_and\901vent_are responsible for spectral
solvent shifts_aﬁd for_Sdlutes-with hydrogen-bonding capability,
‘blue shift is observed in goih.g'from non-polar to iaolar solvents
be it n_——;-ﬂ* or f(———?_ﬂ$ transitions.
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