SYNOPSIS

During recent years a considerable attention has been
paid to the quantitative charactoristics of complex compounds
and complex formebtion in solution. Stability constants gquanti-
batively characterise the equilibria in solution and in this
connaction arevwidely.used by chémisté Working in different
fields for appropriate calcwlations, In order to have the mést
accurate approach for an investigation of the nmature of forces
acting within the complexes vhen bthese are formed in solu%ian;
it is necegsary to heve a knowledge of the enbhalpy and enbropy
changes accompanying such reactiuns;vas the former are more
closely related to the metal-ligand bond strengbh than are the
stability constants and the latter include the probability

factors conbrolling the stability of complexes in solution,

Although an abundance of such data is available for
liconds containing nitrogen and oxygen, the data for sulphur
conbaining lirands is very meager and even the data available
are of doubbful validity. In order, therefore, to throw some
licht on the bonding characteristics of sulphur contaihing
liganﬁs; it wéuld be highly degirable to carry out accurate

investigotions on complex formation with such ligends.

Thiourea is an imporbtant swlphur contalning ligand, and
though its complexes have found important applications in analy-
tical chemistry, accurate data on the thermodynamic characteris-

tics of its complex formation in solution ls lacking.
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and the corrcspondinn overall ehﬁhalpy ( AHO) and entropy ( as®)

chanres have beoon svaluated,

Complex formation between T1(I) and thioures has been
studied at 30°C. Since the higher complexes of this metal with
thionre2 are highly insoluble, it wag found necessary to work
in a small range of thiourea concentrations, Treatment of the
data by DeFord and Hume's method of analysis reveals that the
only predaninating specie% in the range of thiourea concenbra-
tions from 0,05 to 0.23M are [?I(Tui} and [#l(?d):] Their

formation constants have also bean deternmined.

Since bthe evaluation of the stabllity constants from the
Delord and MHume's fmﬂctiaﬂs by the graphical extrapolation is
subjoet to errors, the ’leasﬁ squares' procedure has been recom-
mended by several asubhors, The polarographle data for Cd(II);
PH(II) ana Tl(I) at 30°¢ has beon treated by this procedure and
the velucs of naa constants obtained by Lhis method are found
to diff@r subatantially Tron the values obtained by bthe graphical
procedurc. Probahle roasons for these discrepancies have been

supsestode

Chapter - IV, Potentiometric studics on complex formation:

This chapter desls with the potentiometric studies on
complex formation. Potentiometric studies have been carricd out
for the CA(IT) and Pb({II) thiourea sysbems, in order Lo corro-

borate the results of the polarographic measurements, Initial
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"resistance-potontioneter polarosraph” described by Lieltes and
- Thomas has been assembled and highly refined poiarographic |

neasuresonts of the halffwave potential El/z; have been carried
oub for the cadmiam(II)-gilea&(II)- and thallium(l)—thiéuraa
systenm in cellg of the folloﬁiﬂg typ@; ' |

| C " | TaCtloy eeeess 0,998

WaClOy, eeeee 0,899 U(CL0),), eees 0400051
Ty TEo0ly | WaCl seessss 0,100 | HCLO, eeseses 04001 | DilisE.
HC10) sesese 0.00L1 gelabin eeees 0.002%
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making full ellowsnce for all sources of potential errors which
are kﬂoﬁﬁ %0 cavgse deviation in the measured EL/E values, The
El/ﬁ values have been evalwmted to 0,05 mv, and the repro&ugi—
bility of tho mgasuzaments in duplicate experiments is. of the

order of 0.2 mv,

Complex fTormabtion bebtween CA(II) and Pb(IT) with thiourea
has beon gbudied polarozraphically ab different temperatures
between 25°C and 5000 and a series of measurements have been
carried out at each tempaerature in the fange of thiourea coscceh=
trations from 0,01 o 1li, The dota obtained has been treabed
according to DeFord and Hume's method of analysis., The results
reveal the oxistence of mono-, bis-, tris- and btetrakis- coordi-
.neted specles for both cadmiua(II)= and lead(II)-thiourca systens
at all the temperatures studied. The overal formation constants

{ ﬂi’s) have also been debermined at the different tenperatures,
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In the work described in the present thesls, an atteupt
hag bsen made to‘stqay the complete thermodynamie characteristics
including the free enérgy chanze 4F9; aﬁﬁh&lpyAchan@e AR® and
ontropy change AS°, accompanying the formation of cadmium(II)-,

lead(IT)- and thallium(I)-thiourea complexes in solution.

The thesis comprises six chapters and' one appendix.

Chapter - I, Inbroduction and litersture survey:

This chapter includes the literature survey of the analy-
tical applications of thiourea and of the physico-chemical studies
on msﬁalwthiouyea‘complaxes. The solubtion squilibria sbudies
reported in tle literature for the metal-thlourea systems have

been critleally reviewsd snd their limitations pointed outb,.

Chapber - II, Fundamental principlecs characterizing complex

formation in soluﬁian:

This chapter deals with the theoretical agpects of sbep-
vige equilibria of complexes in solution, The various functions
uged to characterise complex formation in solubion have bsen
derived and the methods used for evaluating stepwise stability
constants in solution, and the enthalpy and enbropy chonges

involved in the complex formation reactions bhave been discussed,

Chapber - III, Polarographic studies on complex formatlon:

In this chapbter the polarographic sbtudies on complex

formation ve been degsceribed, 4 modified version of the
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