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INTRODUCTION

THE polarography of zinc in the presence of amino-acids was taken up as
a general programme of work in view of the results obtained in our studies
on the polarography of zinc in ethylenediamine and glycine media (Sundaresan

etal., 1967). This paper reports the polarography of zinc in the presence
of a- and B-alanine.

EXPERIMENTAL

The apparatus was the same as that used earlier. The capillary charac-
teristics were: m =1-27mg. sec.? and f=5-Osec. (open circuit).

a- and B-alanine were used without further purification. pH adjustments
were made with a sodium hydroxide solution. Experiments were carried

out at 30 £-0-5°C. at 0-5 ionic strength in potassium chloride medium.
No maximum suppressor was found necessary.

RESULTS AND DISCUSSION

Polarograms of solutions containing zinc and alanine were taken at
different pH. The half-wave potentials were determined from the log-plots
and the concentration of alaninate ion was calculated from the pH of the
solution and the pK values of 9-87 (Maley and Mellor, 1950) and 10-26
(Irving et al., 1954) for a- and B-alanine respectively. The polarograms were
also taken at a constant pH, varying the concentration of a-alanine. A
plot of the half-wave potential vs. pA (Fig. 1) in the case of a-alanine indicated
one straight line whereas the plot for S-alanine (Fig. 2) indicated three straight
lines. The values obtained both at constant pH and at constant alanine

concentration agreed well indicating the effect of hydroxyl ions to be
negligible.

o The reversibility of the electrode reaction was checked in a manner
similar to that described earlier. Composite waves of solutions containing

0-3mM zinc and alanine were taken at different pH and the equilibrium
184
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potentials, Ee, were calculated (Figs. 1 and 2). Tables I and II give a summary
of the values of «, the transfer coefficient and Kgthe standard rate constant
for the reduction of zinc in a- and B- alanine media.
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FiG. 1. Zinc e-alanine: Plot of E; and E, vs. pA

The standard rate constant for the reduction of zinc in «-alanine media
is ~2 X 10~5cm. sec.”! indicating an irreversible electrode reaction. The
co-ordination number was calculated from the plot of Ee vs. pA as two. The
stability constant of 10%-% calculated for the second species at an ionic strength
of 0-5 agreed with the reported value ol [0°% at an ionic strength of 0-01
(loc. cit.).

Three straight lines were obtained in the case of B-alanine for the plot
of half-wave potential vs. pA but the plot of equilibrium potentials indicated
only two straight lines. This is understandable from the rate constants
calculated for this system. Above pA 2, the reduction of zinc in S-alanine



186 R. SUNDARESAN AND OTHERS

N /
et '

£ ¥ vs S.CE.

(%) 32 2.0
pA

Fic. 2. ‘Zinc‘ﬁoa.lanine: Plot of E; and B, vs. pA

media is nearly reversible but below this pA, where zinc exists mainly as
the second species, the rate comstant is ~1 X 10~¢cm.sec™? with the
electrode reaction tending to irreversibility as the concentration of B-alanine
is further increased. This is also indicated by the larger deviations of the
half-wave potentials from -the equilibrium potentials. The third straight

line in the plot of the half-wave potential is therefore due to the change in
the irreversibility of the electrode reaction.

The co-ordination number of one calculated in the region of pA
3:2-4-0 indicated the presence of the first species, the stability constant
being calculated as 10*2. The co-ordination number in the pA range of
2-3 was two and the stability constant was calculated as 107-°. The logarithm

of the stability constant of the first species is reported as ~ 4 (loc. cit.) and
that for the second species is reported here for the first time.
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TABLE 1
Zinc-o-alanine—Values of o and Ky
B, E,
PP ywsCE —vwsce o %%
7-93 2:95 1-193 1-101 0-53 4-53
8-20 2-68 1-209 1-117 0-57 4-56
8-58 231 1-224 1-139 0-62 4-68
8-97 1-95 1-248 1-160 065 4-82
9-18 1-77- 1-259 1-170 066 4-85
8-38 2-50 1-220 1-128 0-56 4-56
8-37 2-04 1-242 1-154 0-06! 4-7
3-40 1-88 1-257 1-164 0-59 4-75
8-35 1-76 1-261 1-171 0-59 4-70
TaBLe 1l
Zinc-B-alanine-~Values of u and Kg
E, E,
pH PA a —log K,
—Vvs. SCE -V S.CE.
8-90 2-38 1-081 1-076 0-21 2-74
9-12 2:17 1-097 1-088 . 0:20 2-80
9-42 1-90 1-1?1 1-103 0-28 313
9-58 1-76 1-158 1-110 0-39 3-55
9-77 1-61 1-173 1-119 0-40 363
10-04 1-43 ll-194 1-129 0-45 3-90
10-33 1-27 1:206 1-138 0-46 3-95
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