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SONITROSOTHIOCAMPHOR (HINTC) reacts
with transition metal ions giving coloured com-
plexes which are extractable into organic
solvents®-®, The present paper reports a study of
the extraction and spectrophotometric determination
of Co'' with HIN'1C.

Experimental

A Carl—Zeiss VSU-2P spectrophotometer was
used for absorbance measurements. Radioactivity
and pH were measured as described in an earlier

communication?®.

Reagents and chemicals used were of AnalaR
grade. Standard solutions of cobalt were prepared
by the standard method. Solutions for interference
study were obtained by dissolving appropriate salts
in water to give 10 mg of element per ml and
standardised by the standard method. HINTC was
synthesised by the literature method. Radioisotopes
was supplied by Isotope Division, Bhabha Atomic
Research Centre, Bomay.

Procedure for extraction and spectrophotometric
determination of cobalt: For spectrophotometric
determination, 2 M NH,Cl (2ml) and 0.035%
HINTC (1 ml) in alcohol was added to a solution
=~4 ml) containing 1—90 #g of cobalt. The pH of
the mixture was adjusted to 7 with dilute solutions
of HCl and/or NH,OH, and after making the
volume 10 ml, it was equilibrated for 1 min with
choloroform (10 ml), The organic extract was
collected in a 10 ml flask and made upto the mark
with chloroform, if necessary. The absorbance of
the solution was measured at 400 nm against a
reagent blank. The amount of cobalt(Il) was deter-
mined from a calibration curve.

JICS—11

Extraction coefficients of cobalt(ir) were deter-
mined by using ¢°Co tracer.

Results and Discussion

Extraction of cobalt is greater than 99.5% in the
pPH range 6.5—7.5 when HINTC and metal are in
the molar ratio of 10 : 1 or more and equilibration

time is 1 min.

The distribution coefficient (£) of cobalt in
different solvents were : chloroform (520), benzene
(511), methyl isobutyl ketone (504), carbon tetra-
chloride (160), methyl ethyl ketone (137), toluene
(126), nitrobenzene (121) and chlorobenzene (118).

The absorption spectrum of Co—HINTC in
chloroform exhibits a shoulder at 520 mm. However,
measurements for the spectrophotometric deter-
mination of cobalt have been taken at 400 mm
because absorbance at this wavelength is more than
that at 520 mm and absorbance due to the reagent
blank is 0.02. The absorbance of the extract remains
constant for more than 2 days. Beer’s law is obeyed
in the range 0.1-9.0 pg of Co!! per ml. Molar
extinction coefficient at this wavelength is 7 270 dm?®

mol~1 cm™1,

Following ions and masking agents when present
in amount indicated do not interefere in the
spectrohphotometric determination of 50 ug of
cobalt(i1) : 10 mg of each of Mn!I, Mgll, AsII, Call,
SrlI, Ball, WVI and MoV ; 1 mg of each of Sb!! and
Rb!; 0.1 mg of each of Hgll, Cd™, VV, Selv, Ru'f,
PtV and Billl. ZnT, Al Fell! and Cr'! were kept
in solution by adding tartrate. In the presence of
100 mg of thiosulphate, 0.1 mg of each of Aul" and
Agl, do not interefere. Intereference by Nif and
Cu® can be masked by oxalate and thiourea, res-
pectively. 100 mg of each of chloride, bromide,
10dide, fluoride, nitrate, tartrate, sulphate, perusul-
phate, thiocyanate, thiourea, urea, thiosulphate,
chlorate, bromate and iodate ; 50 mg of sulphite ;
10 mg of each of oxalate, acetate and phosphate ;
and 1 mg of citrate and pyrophosphate do not
interefere. EDTA and cyanide interefere by hinder-
ing the extraction of cobalt.

Nature of the extracted species : Curves obtained
by the mole-ratio method and by Job’s contineous
variation method show a break at the point corres-
ponding to HINTC—Co ratio equal to 3 : 1 indicat-
ing that the extracted species is formed by the
reaction of cobalt and HINTC in the ratio of 1: 3.

Precision, accuracy and sensitivity : The average
of 10 determinations with 50 ug of cobalt in 10 ml
solution is 50.2 #g and it varies between 49.1 and

51.4 ug at 95% confidence limit.
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