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ABSTRACT

The thesis consists of six chapters; and

each is subdivided into various sections,

A brief introduction to the fundamentals
of polarography and scope of the present work is

described in the first chapter,

The second chapter deals with the polarographi
determination bf zinc (I1), cadmium(II), indium(III),
gallium(III), lead(II), arsenic(III), vanadium(V),
niobium(V), tellurium(IV),vmanganese(II), cobalt{IIl),
nickel(II), palladium(II), europium(III) and uranium (VI)
using g -caprolactgm as the complexing‘agent. Vafious
parameters such as effect of pH, effect of ¢ -caprolacta
concentration and metal ion concentration etc, have
been studied, Interference of various ions have been
studied in detail. Thesé conditions have been utilized

for the determination of some of these metals in

various complex materials i.e. alloys,

Polarographic determination of the metals i.e,
copper(II), thallium(I), antimony(III), lead(II),
cadmiumgll), cobalt (II), =zinc(II), manganese (II),
nickel (II), uranium(vl), palladium(II), tellurium(IV),
europium (III) and galliwm(III) using pyrrolidinone-2
as supporting electrolyte has been summarized in the

third chapter., Various parameters similar to the



above have been evaluated and the conditions have
been developed for the determination of these metals

in certain complex materials.

Electro-chemical behaviour of lead(II),
cadmium(II), zinc (II) and nickel (II) at d.m.,e., using
€ -caprolactam and pyrrolidinone-2 as the complexing
agents has been discussed in fourth chapter, The
stability constants have been evaluated by using
,DefordFHume and Ringbom-Eriksson methods for reversible
and irrevefsible systems respectively. - The percentage
distribution of various complex species present at

different ligand concentrations have also been studied.

The fifth chapter starts with the brief
introduction regarding the calculation of kinetié
parameters i,e, forward rate constant (kg'h) angd
charge transfer coefficient (<J;n)° These parameters
have been calculated using Koutecky's theorétical
treatment as extended by Meites and Israel for the
metals, i.e. cobalt(II), zinc(iI), nickel (1I),
manganese (I1), palladium(II), ﬁranium(VI), tellurium(IV),
gallium(III) and indium(III) usihg.g;-caprolactam and

pyrrolidinone-2 as complexing agents.,

. The influence of temperature on the kinetics

of irreversible electrode reactions of some metal ions



such as cobalt(II), zinc(II), manganése(li), uranium (VI
palladium(II), tellurium(IV) with ¢ -caprélacta,m and
zinc (II), nickel (II), cobalt(II), manganese (II),
uranium(vi), thallium(I), tellurium(IV) and palladium(I.
with pyrrolidinone-2 has beeh studied polarographically
and is being reporﬁed in the last chapter, Thermodynam:
parameters i,e., free energy of _A.ac’tivation ( ach),
enthalpy of activation (4H¢) and entropy of activation

(AS’#) have been calcul ated,



Abbreviations and Symbols used

pA microamperes

v " volts

i ' current in uA passing fhrough the system

E potential in vdlts

t drop time in seconds

m rate of flow of mercury in mg/sec

id diffusion~current |

E1/2 half-wave potential

n number of electrons involved in the reaction proce
A transfer coeffiéient

N,H.E, normal hydrogen electrode
S.Cl.E, saturated calomel electrode

k rate constant at 0 (zero) V vs, N.H,E,

f,h .
(-0.2412 V vs. S.C.E.)
C concentration in millimoles/litre
D diffusion coefficient in cm’/sec
E3/4 potential at i = % id
E1/4 potential at i = % id
T temperature in degree absolute
R éas constant
P Faraday
hcorr corrected height of mercury column

C-V current-voltage



d.,m,e,

dropping mercury electrode

the free energy of activation

" the enthalpy of activation

the entropy of activation

caprolactam
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