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nothing like autocatalysis
could be observed as the
react~on vel~city decreases in the later part of the
reaction
(FIg. 1, curve B). Formic acid and
1,2,3-trihydroxybutyric
acid have been identified
as the oxidation products.
The authors are grateful to the CSIR, New Delhi,
for financial assistance.
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The extraction of chromium(VI) from hydrochloric
acid solutions by dt-rr-pentyl sulphoxide and di-n-octyl
sulphoxide in various diIuents is a slow process; the
rate controlling step being the formation of the
extractable species in the aqueous phase. The species
extracted, HCr03CI.2Sorg where S is the extractant,
are identified by studying the rate of extraction under
different extraction conditions.

SEVER~L
workers have reported the extraction of
chromiumfVl]
by tri-a-butyl phosphate
(TBP)
and tri-x-octyl phosphine oxide (TOPO) from different acid media>".
In the present note the results
of kinetic investigations on the extraction of Cr(VI)
from hydrochloric
acid solutions
by di-x-pentyl
sulphoxide and di-n-octyl sulphoxide are reported.
Analytical
grade or chemically
pure reagents
were employed.
The sulphoxides were synthesized
and purified as described earlier",
Procedure - In all the experiments equal volumes
of the two phases were equilibrated
for different
time in.terv~ls at 30° ± 1°, followed by separation
and estimation of the metal content in the aqueous
phas~ by. diphenyl
carbazide
method",
Vigorous
shaking did not affect the rate of extraction.
Experimental conditions were so chosen that the reduction of Cr(VI) to Cr(III) was negligible.
Th.e extraction
of. Cr(VI) from HCI (3-4·25M)
solutions by 0·02M di-s-pentyl sulphoxide in carbon
tetrachloride
as a function of contact time shows
that the rate of extraction is nearly independent of
acidity; however, the extent of extraction increases
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Fig. 1 - Dependence of initial rates of extraction of Cr(VI)
from hydrochloric acid solution by 0·02M
di-u-pentyl
sulphoxide on [H+] and [Cl"]
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with the [acid]. It is known that Cr(VI) exhibits
various
equilibria
in acidic
solutions-w-".
The
favourable removal of the metal as HCr03Cl into
the organic phase disturbs these equilibria in the
aqueous phase. Thus, the kinetic dependence
of
extraction on [acid] may be due to one of the slow
steps during the formation of the extractable metal
complexes.
Fig. 1 presents data on the initial rates
(dc/dt) of extraction at varying activities of H+/CI(mean ionic activity of HCl at constant Cl-/H+ concentrations'') from HCl+LiCI mixtures.
The orders
with respect to H+ and Cl: are 1 and 2 respectivelyt".
The extraction is nearly independent of the metal
concentration
(O·OOl-O·OlM).
The plot of log dcjdt
against log [Cr(VI)] shows first order dependence.
The extraction increases with increase in [neutral
ligand].
The order with respect to both the extractants is 2.
From the foregoing results the mechanism
of
extraction may be written as
(NH4)2Cr207+4HCI+4Sorg~2HCr03Cl.2Sorg
+2NH4Cl+H20
where S is the extractant.
The species extracted
are in agreement with the earlier reports1,9,1l,12.
The extraction of the metal from 3·5M HCI by
O'02M DPSO in various diluents, for a contact period
of 10 min is in the order: nitrobenzene
(D = 4·13)
> chlorobenzene > benzene > toluene>
xylene
> carbon tetrachloride
> m-cresol ~ chloroform
(D=O).
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A series of new Co(U) complexes of quadridentate
Schiff bases derived from 2_hydroxy_l_naphthaldehyde
and ethylenediamine,
trimethylenediamine,
tetramethylenediamine, hexamethylenediamine, and from
o-hydroxyacetophenone
and ethylenediamine, have
been synthesized and characterized on the basis of
elemental analysis, infrared and electronic spectra and
magnetic
susceptibility
measurements.
The complexes have the general formula [Co(BBBB)] (where
BBBB = quadridentate Schiff base) except the complex with N,N'-trimethylenebis(2-hydroxynaphthylideneimine) which has the formula [Co(H20).(BBBB)].
This complex has a pseudooctahedral
structure.
The complexes
with
N,N' -ethylenebis(2-hydroxynaphthylideneimine)
and
N,N'-ethylenebisf orthohydroxyacetophenoneimine)
are square-planar,
and
the complexes with N,N'-tetramethylenebis(2-hydroxynaphthylideneimine)
and
N,N' -hexamethylenebls(2-hydroxynaphthylideneimine) have pseudotet rahedr-al
structures.
The infrared spectral data indicate coordination of the Iigands through the nttrogens of
C = N groups.

IN

the recent years considerable interest has been
shown in the transition
metal complexes
of
quadridentate
Schiff bases of type (1)1-4. As the
number of the carbon atoms in the methylene bridge
increases from n = 2 to n = 3 or 4, the stereochemistry
of the metal
(II) complexes
[where
M=Co(II) and Cu(II)] changes from square-planar to
pseudotetrahedral=".
In this note we report the
synthesis of some new Co(II) complexes of Schiff
bases of the type (II) in order to investigate the
dependence
of stereochemistry
on the number of
methylene
bridges.
It will also be of interest to
see the effect of more planar nature of naphthalene
ring
as compared
to benzene
ring
on the
*Present address: Department of Chemistry, East
State University, Commerce, Texas 75428, USA.
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stereochemistry
of the complexes.
The synthesis
and characterization
of Co(II) complex of N,N'ethylenebis(orthohydroxyacetophenoneimine)
are also
reported.
Cobalt(II) acetate tetrahydrate
and ethylenediamine were Sarabhai Merck reagents while trimethylenediamine, tetramethylenediamine
and 2-hydroxy-1naphthaldehyde
were Fluka reagents.
Hexamethylenediamine and c-hydroxyacetophenone
respectively
were Aldrich and Eastman Kodak products.
General method of synthesis of the crJ'mp'exes- All
the manipulations
were carried out under nitrogen
atmosphere.
The Schiff base (0·0003 mole) was
dissolved in 30 ml of hot 95% ethanol and N2
bubbled through it. Cobalt(II) acetate tetrahydrate
(0·75 g, 0·0003 mole) was dissolved in 5 ml of water
and nitrogen was bubbled through it. These two
solutions were mixed and refluxed on a water-bath
for 2 hr. The separated precipitates
were suction
filtered, washed with acetone and dried in vacuo;
yield was 75-80% in all the cases except for [Co(hap-en)] where it was 40%. The analytical
data
of the complexes
are given in Table 1. The
complexes are stable under dry conditions and do
not undergo oxidation even on heating at 100°.
The syntheses of the complexes were carried out
under nitrogen
atmosphere
in order to prevent
any possible oxidation to Co(III) state. The magnetic
moments of the Co(II) complexes (determined by
Gouy method using Hg[Co(NCS)4J as standard)
are
quite
diagnostic
of their
structures.
Magnetic
moments in the ranges 4'7-5'3, 4·3-4·74 and 2·1-2·9
EM are expected for spin-free octahedral,
tetrahedral and square-planar
Co(II) complexes respectivelyB,9.
For an octahedral spin-paired case, the complexes
have much lower orbital contribution
and the
magnetic moment usually lie in the range 1·7-2·0
EM. The complexes [Cofhydrox-eni] and [Co (hap-ern]
exhibit moments of 2·19 and 2·48 BM respectively
(Table 1) indicating the presence of a square-planar
structure.
The analogous complex [Co(salen)] which
has a magnetic
moment
of 2·25 BM is also
square-planarw.
The complexes [Co(hydrox-bn)] and
[Cofhydrox-hnr] have magnetic moment of 4·30 BM
indicating
a tetrahedral
structure.
The complex
[Co(H20)2 (hydrox-tnl]
is. six-coordinated
and exhibits a magnetic moment of 5·15 BM indicating
an
octahedral
structure.
The
corresponding
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