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The interaction of In>* with hydroxy triazene has been studied at
dropping mercury electrode at a constant ionic strength. The reductions
were diffusion controlled but quasi-reversible. The Ej,, have been ob-
tained by Gelling’s method and the formation constants of the com-
plexes formed have been evaluated by Deford and Hume’s method.
In(iii) forms four complex species with 3-hydroxy-3-o-tolyl-1-(p-car-
boxyphenyl) triazene (HOTCPT) and 3-hydroxy-
3-ethyl-1-(p-carboxyphenyl) triazene} (HECPT) ions having Bi=
55%10'%, B,=7.1x10", B3=50x10" Ps=384x10"* and
Br=12x10"2 By=4x10", P3=112x 10", B4 =8.8 x 10'® respec-
tively. The kinetic parameters have been calculated by Meites and Israel
method. The value of K comes of the order of 10* cm sec™ confiriming
the quasi-reversible nature of the electrode process. With increase in
complexing agent concentration, the value of K; slightly decreases in-
dicating the increase irreversibility of the electrode process.

INTRODUCTION

Due to the importance of nitrogen containing compounds in biochemical,
analytical and pharmaceutical fields, such compounds are attracting wide atten-
tion in different fields of research. Jain and Gaur 2 have used polarographic
method to determine the formation constant of the complex formed by metal ions
with complexing agents which are reversibily reduced at dropping mercury
electrode. The stability constants of Pd(II), Cu(Il), Ni(II), Zn(IT) and Mn(II)
complexes of various hydroxy triazenes using Bjerrum-Calvin pH titration
technique and the stability sequence and linear co-relationship between pK,,
log B, and log B, have been reported by Purohit and co-researchers.’’ The
polarographic studies on the electrode kinetics of the metal ions in some other
complexing agents have also been reported by several researchers*!!. The present
study deals with the polarographic determination of electrode kinetics of In(III)
in presence of HOTCPT and HECPT ions as complexing agents in aqueous media
with NaClO, as supporting electrolyte. The determination of the stability
constants of the metal complexes with these ligands have been reported for the
first time by polarographic method using DeFord and Hume’s method.
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EXPERIMENTAL

All the reagents were of AR grade. A solution of In(III)-nitrate was prepared
with doubly distilled water. Sodium salts of (3-hydroxy-3-o-tolyl-1-(p-car-
boxyphenyl) triazene (HOTCPT) and (3-hydroxy-3-ethyl-1-(p-carboxyphenyl)
triazene (HECPT) were used as complexing agents. Solution of 0.35 mM of In(III)
with varying concentration of the ligand used and ionic strength (1.0 p) were
maintained by addition of sodium perchlorate solution. The pH of the solution
was kept 6.2 £0.1. For this purpose perchloric acid or sodium hydroxide were
used. A manual polarographic set was used for polarographic measurements for
obtaining C-V curves. The d.m.e. having the characteristics m = 2.7 mg/sec and
t=2.80 sec was used. Throughout the measurement all the experiments were
carried out at 30°C, unless otherwise stated, which was maintained with Haake
type ultrathermostat (+0.01°C). Triton-X-100 has been used as maximum
suppressor. The polarograms have been recorded after deaeration (30-35 min) of

* the solution with purified nitrogen gas. H-type cell with agar-agar plug saturated
with sodium chloride served as electrolytic cell.

RESULTS AND DISCUSSION

For all the solutions in each system, a single well defined diffusion controlled
reduction wave appeared. The half wave potential shifted towards more negative
value and it was found to decrease with increasing concentration of HOTCPT
and HECPT ions indicating the procedure of complexations. The kinetics of the
electrode process has been studied by Koutecky method,'? as modified by Meites

113 1

and Israel™”. The plots of log - vs. E4.. are linear in this case. The slopes are

ig—i
higher than required for three electrons reversible reductions. This indicates the
elctrode process to be quasi-reversible. Reversible half wave potential (Ej;) has
ig—1i
:
standard rate constants have been calculated from the plots of log (Z—1) vs.
(E - E{;), which result in a straight line. From the slopes and intercepts of these
plots, the values of K and o have been calculated. The value of K comes to be
of the order of 10* cm/sec which confirms that the reduction process is
quasi-reversible. From the K values it is obvious that the electrode process
becomes less irreversible in the presence of HOTCPT and HECPT ions. The plot
of Ej;, vs. log C, was found to be a straight line. The plot of Fy([X]) vs. C, is a

smooth curve, indicating the formation of more than one complex species
which are in equilibrium. The overall formation constants were obtained by De-
Ford Hume’s method"’ by extrapolation of Fj([X]) function to C,=0. Four

complex species [In(HOTCPT)]#, [In(HOTCPT),]*, [In(HOTCPT);] and
[In(HOTCPT),]” are formed and their formation constants are B; =5.5 x 10%?,
By=7.1x10", B3=50x 10", B, =384 x 10'*. The value of B, has also been

been determined by Gellinges method by plotting [E - -l:% In vs. i. The
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In(II)-HOTCPT System at 30°C
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Fig. 1(a). Plots of log (Z - 1) vs. C, for HOTCPT System at 30°C
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Fig. 1(b). Plots of F; vs. C, for HOTCPT System at 30°C

calculated by Linganc’sf6 method. The value of B, comes out to be 377 x 10" by
Lingane’s method.

Four complex species [In(HECPT)]z*, [In(HECPT),]*, [In(HECPT);] and
[In(HECPT),])” are forme and their formation constants are B, =1.2 X 10"
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Fig. 2(a). Plots of log (Z - 1) vs. E},-E In(III)-HECPT System at 30°C
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Fig. 2(b). Plots of F([X]) vs. C, In(11I)-HECPT System at 30°C

B,=14x10", B3=112x 10" and B4 = 8.8 x 10'%. The value of B, comes olit to

be 8.29 x 108, A survey of the values of the stability constants of various

metal-HECPT systems reveals that the order of the stabilities of the complexes .
is as follows:

In** > Eu** > Cd* > Pb**

It is clear that the’complexes formed by In** are stronger than formed by Cd(II)
and Pb(II). The results can be explained on the basis of the ionic size of the ions
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involved in complex formation. The ionic size of these ions is gradually increasing
and the extent of coordination may decrease in the same order. The proposed
structures may be written as:

Na*ooé-@—
'"\o/ _@

In (IIT) - HOTCPT (1 : 1)

N -
Na06c— O >— NN :

In\O/N—C:H

H

In (ITT) - HECPT (1:1)

COONa’
n-2
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Na00C< O >—N=N_/  \
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0
(S’
H,C

3
In (1II) - HOTCPT (1:2)

H,C, b|1—> N-—T—.—coom n-2
Na"00C O >-Ne=N-" n\o<—N-CZH,

In (IIT) - HECPT (1 : 2)
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