
NOTES

the wave mixes with the hydrogen wave but the
EI/2 remains constant in the pH range 7'5-9. So
all the polarograms were recorded at pH 8,2. The
polarograms for the solutions containing unknown
amounts of the metal ions were recorded under
identical conditions and the values of the diffusion
current referred to the calibration graph and the
concentration of the metal ions determined. For
the mixture the mixed polarograms were recorded
and the itl values obtained for the unknown were
compared with the known for the determination.
This method gave the results with an error within
0'5%.

The metal ions like Bi, Sn, Th, U(VI), Au, Ag
(precipitated), Se(IV), Ce(IV) and W(VI) do not
undergo reduction while thallium (0·475 V), In
(0'575 V), Pb (0'43 V), Cu (0·08 V) and Mo
(0·595 V) do not interfere. However, cobalt, Cr,
Sb and Te cause interference in the determination
of Ni(II) and Zn(II).

The advantage of sodium crotonate as base
electrolyte over others is that it can be used
without the addition of any other auxiliary electro­
lyte and results are reproducible and accurate.

Sincere thanks of the authors are due to the
Punjabi University authorities for the award of a
fellowshipto one of them (M.S.).
References

1. MElTES, L., PolarograPhic techniques (Interscience, New
York), 1967.

2. DESHMUKH,G. S., RAO, A. L. J. & MURTY, S. V. S. S.,
Z. analyt. Chem., 217 (1966), 102.

3. ADAM, }., DOLEZAL,J. & ZVKA, J., Zh. Anal. Khim., 16
(1961), 395.

4. NOZAKI, T., KADOWASKI, M. & SOGAWA,D., NiPpon
Kogaku Zasshi, 91 (1970), 64.

5. FUJIWARA, S. & KOJIMA, H., J. phys. Chem., 74 (1970),
4126.

6. SCHAAP,B. W., J. Am. chem. Soc., 82 (1960), 1837.

COMPLEXES of Cd(II) and Pb(II) ,with somealiphatic acids1 and hydroxy acidsll-3 have
already been reported by us. The present note
deals with the compositionand formation constants
of the Pb(II) and Cd(II) complexes with 6-amino­
hexanoate ions in aqueous medium at 30° and 40°.

The d.m.e. had the following cha.racteristics:
m = 1·7645mgfsec and t = 3'46 see (open circuit).
Sodium salt of 6-aminohexanoic acid was used as
the complexing agent. The pH was maintained
at 6'8± 0·1 and was measured by a Toshniwal pH
meter.

For all the solutions,a singlewell-defineddiffusion­
controlled wave appeared whose half-wave potential
shifted towards more negative values and the
diffusion current decreased with increasing ligand
concentration indicating the complex formation.
The plots of El/2 versus log ex were found to
be smooth curves, showing the formation of two
or more complexeswhich are in equilibrium. The
classical method due to Lingane4 could not be
applied. Thus the formation constants and the
composition of the complexes formed have been
calculated by the method of DeFord and Hume5•

Cd(II)-6-aminohexanoat8 system - The values of
overall formation constants were calculated using
the graphical extrapolation. The polarographic
characteristics together with the Fo([X]) values
calculated at both the temperatures are summarized
in Table 1.

6-Aminohexanoate ions form three complexes
with Cd(II) corresponding to the composition MXv
M~ and MX3 at both the temperatures (30° and

TABLE 1 - POLAROGRAPHICCHARACTERISTICSOF
Cd(II)-6-AMINOHEXANOATECOMPLEXES

[(1. = 1'0; CdB+= 1·0 mM]

Electrochemical Behaviour of Pb(II) & Cd(II)
in Presence of 6-Aminohexanoate Ions

at d.m.e.
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The electrochemical behaviour of Pb(II) and Cd(II)
has been studied in the presence of 6-aminohexanoate
ions at 30° and 40° and 11 = 1·0. The electrode process
was diftusion-controlled and reversible for two-elec­
tron transfer. The composition and formation con­
stants of the complexes formed have been calculated
by DeFord and Hume's method. Cd(II) forms three
complex species havin~ Ih, ~B and ~8 values of 4'5, 50
and 92'5 at 30° and 10, 93 and 107 at 40°. Pb(I1) forms
four complex species. havin~ Ih, ~B' ~8 and ~4 values of
90, 410, 165 and 1000 at 30° and 120, 620, 340 and 1040
at 40°.-

*Present address: M.LN. College, Yamunanagar, Haryana_

ex £112id
(M)

(-V vs SCE)(divisions)

TEMP.= 30°0,00

0'576590'0
0,05

0'579580,5
0'10

0-585079,0
0-20

0-593571'5
0'30

0-602067,5
0-40

0-609064,5
0'50

0'615063,0
0'60

0'620061·5
0'70

0'624560'0
0'80

0'629066-0

TEMP.= 40°0'00

0'5745101-5
0,05

0'577590'0
0·10

0'587587'5
0·20

0'599082·0
0'30

0'607577-5
0'40

0-614573-0
0'50

0'619573-0
0,60

0'625569·0
0-70

0-630069-0
0,80

0,634065'0

1·407
2·041
4'640
9,439

16-900
27-430
41'240
59,710
89-950

1~406
3'047
7'638

15-20
27-12
40·81
64-97
90,76

129-60
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TABLE 2 - POLAROGRAPHICCHARACTERISTICSOF
i Pb(II)-6-AMINOHEXANOATE COMPLEXES

[11- = 1'0; Pb2+ = 1·0 rnM]

Studies on Zn(lI) Complexes of Pyridine,
4-Ethylpyridine, 3,5-Lutidine & 3,4-Lutidine

D. G. VARTAK& V. K. P. UNNY

TEMP.= 30°

ex
(M)

EJI2
(-V vs SCE)

id
(divisions)

Fo([XJ)
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000 0'387596,0
0,05

0'411086'06,390
0·10

0'424084,517·09
0'20

0,438574'055'78
0,30

0,447072,0110'50
0,40

0,454570,0198·7
0,50

0'461069,5324·4
0,60

0'467069,5506,8
0'70

0'472068,0750'9
0·80

0'476565,51088·0
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40°) tith ~1' ~2 aDd ~3 values equal to 4'5, 50 a'ld92·5 t 30° and 10, 93 ald 107 at 40° respectively.
Pb(fI)-6-aminohexanoate system - Similar results

were obtained with Pb(II)-6-aminohexa'loate system
wherd four complex species MX1, MX2, MX3 ald

MX4 ~re formed. The values of ~1> ~2' ~3 and ~4 are90, 4~0, 165 and 1000 at 30° and 120, 620, 340 and
1040 i at 40°. The polarographic characteristics
aloDglwith the Fo([X]) values are presented in Table
2. I~ has been observed that at higher temperature

(40°) [the values of ~j increase suggesting higherstabi11ty of the complexes. This might be due to

th.e f*t that at higher temperature the dissociationof lig~nd, which is a weak acid, is facilitated and
hence!more liga'1d ions are available for coordination
with ~etal ions.

0,1: comparing the values of stability COilsta'1ts

for tl~'e I.lighest complex MXj, it can be concluded

that h ceomplexes formed by Pb(II) are stroilger
fhan hose by Cd(II).

Au ho;-s tbank Principal T. R. Chadha, M.L.N.
College, Yamunallagar, for the encouragement.

0,00
0,05
0·10
0'20
0'30
0-40
0,50
0'60
0,70
0'80

0,3945
0'4165
0·4260
0,4395
0'4490
0,4550
0'4610
0,4670
0'4725
0'4780

81·0
66,5
66,5
66,0
66,0
61,0
58'5
57,5
57'0
54'5

TEMP.= 40°

6,592
13-670
38·820
77,450

138·000
228·000
367,700
565,700
862·800

Stability constants of Zn(II) complexes of pyridine,
4-ethylpyridine, 3,4-lutidine and 3,5-lutidine have
been determined potentiometrically in. ethanol-water
medium containing 25% (vjv) ethanol at 30° and at
an ionic strength of O·IM (NaCl04) using graphical
method of Leden. Only three complexes 1: 1, 1: 2
and 1: 3 are formed in each case in the range of
reagent concentrations employed (Zn2+ = 10-3M and
reagent = 0 to 0·4M or 0·9M). The values of metal­
ligand stability constants are in the sequence expected
from the reagent affinities for hydrogen ion. The
plot of metal-ligand stability constant (log K1) against
the proton association constant (pK:!H+) of the reagent
is linear; but the slope of the plot is less than unity.
The deviation from the unit slope is attributed to the
It-bond formation between the metal ion and the
donor atom of the reagent. Proton association con­
stants of the reagents have also been determined in
ethanol-water (25%. vjv) medium at 30° and at an
ionic strength J.l ,= O·lM (NaCl04) using Calvin­
Bjerrum pH titration technique.

STEPWISE stability constants of pyridine and
some of its derivatives with Cd(II) and Zn(II)

have been determined in aqueous medium poten­
tiometrically by Desai and Kabadi1. Sun and
Brewer2 have evaluated the formation constants
of Cu(II), ~i(II) and Ag(I) complexes of pyridine
and its derivatives l~H-metrically in aqueous medium.
However, the stepwise stability constants of Zn(II)
complexes of 4-ethylpyridine, 3,4-lutidine and 3,5­
lutidine have not been determined so far. This
study has be;;n carried out potentiometrically in
ethanol-water medium (25:75, vJv) at 30° utilizing
the method suggested by Leden3. Ethanol-water
medium has been used because of the poor solubility
of these reagents in water. For comparison, the
stability constants of Z'1(II) complexes of pyridine
in aqueous medium have also been evaluated under
the same experimental Conditions. Proton associa­
tion COilstants of the reagents have been determined
in the same mixed solvent medium at 30° using
Calvin-Bjerrum pH titration technique as applied
by Irving and Rossotti4•

All the chemicals except the ligands were of
AR grade. In the preparation of different solutions,
freshly prepared doubly distilled CO2-free water
was used. The ethanol used for the experiments
was purified by the met!-od described by Voge15•
The reagents were distilled under reduced pressure
before use. Zinc perchlorate solution of known
strength (O'lM) was prepared by dissolving zinc
oxide in equivalent quantity of perchloric acid
solution till excess of zinc oxide remained undis-
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