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ABSTRACT

Cobalt is extracted quantitatively at pH 6.4 using 4-[({ 4-[N-(3-oxo0-1,2-
oxazolidin-4-yl)carboximidoyl] phenyl} methylidene) amino]-1,2-oxazolidin-
3-one (OOCPMAOQ) as areagent. The absorption maxima was obtaind at
425 nm. The coloured complex was then extracted in chloroform and
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determined by spectrophotometer. The calibration plot was found between
1 to 10 ppm. The molar absorptivity of colored species was found to be
4.,9359 X 10°Lit mol* cmrt and the sensitivity of the method as defined by
Sandell’s was 8.391 X 10 ug/ cm? The stability of complex wasup to 72
hours. The composition of the extracted species was determined by using
the Job’s continuous variation method and verified by mole ratio method
and sloperatio method, it was 1:2. The method has been applied to analysis
of cobalt in superalloys, paints, varnishes, and inks. The result was

competablewith earlier known methods.
© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

Thereview of theaboveliterature survey reveas
that Cobdt formschelae complexeswithmany organic
reagentswhich arebonded through N, O and/Satoms.
Out of thereagentsused for the extraction & spectro-
photometric determination of Co (11), many reagents
suffer limitationsasof, interference by other ions, Lengthy
and tedious procedurefor reagent preparation, Require-
mentsof surfactants, the stability of complex withtime,
Solvent isnot convenient to use, Complex formation

requiresmoretime. Survey of applications of Cobalt
leaves ascopefor asmany reagentsas can beapplied
for the extraction and spectrophotometric determina-
tion of Cobalt.

The present work describes aspectrophotometric
method for quantitative estimation of Co (1) with
OOCPMAO.

EXPERIMENTAL

Apparatus. Glassware used inthe present investi-
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gationswas al made up of Borosil. The burettes pi-
pettes and standard flasks were calibrated In accor-
dancewith method described in vogel®. An analytica
balance of Metteler Toledo (model AG-285) used for
welighing the samples. pH study was carried out by us-
ing pH meter of make LabindiaPICO. All measure-
mentsof absorption spectraweremadeononecmsilica
cellsor 1 cmglasscells. The spectrophotometer? used
was UV-Varian 50 probe. The cdibration of the spec-
trophotometer was checked measuring absorption
gpectrum of 0.004% sol ution of potassium chromatein
0.05 M potassium hydroxide solution and al'so with
0.0058% solution of potassium per magnate in 1M
sulphuric acid. The observed spectrum wasin good
agreement with the spectrum reported intheliterature?.

RESULTSAND DISCUSSION

pH —study

The extraction of cobalt with OOCPMAO was
carried out over thepH rangeof 1to 11. It revea sthat
99 % of themeta isextracted into organic phaseinthe
pH range 8.5-9.0. It wasfound that complex* does not
form below pH 4.0. Since absorbance shown by the
solutioninpH range 1to 4 wasnegligible, theandytica
work for the estimation of cobalt wascarried out at pH
6.4. (Figurel)
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Absor bance maxima

The absorption spectrum® of Co— OOCPMAO
complex in chloraform showsthe maximum absorbance
at L = 425 nm. The absorbance due to the reagent at
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thiswavelength was negligible. Hence, 425 nm was
selected for the absorbance measurement in spec-
trophotometric determination of Co (1) against the
reagent blank.

Solvent study

Various solvents were tried to determine the
maximum extraction of cobalt. Chloroformwasfound
to bethemost suitable sol vent asit showed the high-
est extraction. The extraction of cobalt varied from
maximum to minimum for the solventsinthe order of
chloroform >carbon tetrachloride > n-butanol > ben-
zene > ethyl acetate > toluene > xylene > iso-amyl
alcohol >ether> pet ether.

Calibration curve

Different amounts of the cobalt (ii) from 1 to 10
ng/ cm® were extracted quantitatively under optimum
experimental conditions and the chloroform extract
was measured at 425 nm against reagent blank. The
plot of absorbance against concentration of cobalt
gaveastraight lineindicating that the beer’s law is
obeyed in thisrange. The molar absorptivity of col-
ored specieswas found to be 4.9359 x 10%lit mol*
cnmrt and the sensitivity of the method as defined by
sandell’s was 8.391 x 10° ug/cm?.

Equilibration time

The absorbance by co— oocpmao complex was
checked by varying the time of equilibration from 30
secto 5min. It was observed that equilibration time
of 2 minwasfound to be optimum for complete ex-
traction of 5 pg cobalt.

Sability of complex with time

The study of stability of complex with variation
in time showed that the complex was stableup to 72
hours after which absorbance decreases slowly.

Effect of reagent concentration

The effect of variation in the concentration of
OOCPMAOintherangeof 0.1to 3.0cm®of 0.1%
OOCPMAO on the extraction and color devel op-
ment was tried. It was found that 1 cm® of 0.1%
OOCPMAO was sufficient for compl ete extraction
and col our devel opment Hence for subsequent stud-
ies1 cm?®of 0.1 % OOCPMAO was employed.
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Natur e of the extracted species

The absorption spectrafor the chloroform extracts
of theagueous sol ution containing metal : OOCPMAO
inthemolar concentrationratiol:1,1: 2,1:3,and 1:4,
indicated that under the experimental conditions, the
nature of absorption spectrum remainsidentical irre-
spectiveof thereagent concentration with no changein
thevadueof & _ . However, theabsorbanceincreases
asthe molar reagent concentration increaseswith re-
spect to the metal concentration. The composition of
the extracted specieswas determined by using the Job’s
continuousvariation method® and verified by moleratio
method” and doperatio method. Job’s continuous varia-
tion method showsasharp maximaat 0.33 molefrac-
tion of cobalt indicating that the colored complex ex-
tracted into chloroform wasformed by reaction of Co
(11 and OOCPMAOQ intheratio of 1:2,theplot of ab-
sorbance against moleratio of OOCPMAQO: Co (1)
showsasharp break correspondingtomoleratio 1:2,
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which supportsthe composition of the extracted spe-
cies as Co- OOCPMAO.

Interferencestudy

Theeffect of diverseionson thecobalt (11) deter-
mination was studied, in presence of adefiniteamount
of aforeignion. Variouscationsand anionswereinves-
tigated in order to find thetolerancelimit of thesefor-
elgnionsintheextraction of cobdt. Thetolerancelimit
of the foreign ion was taken as the amount required
causing an error of not morethan +2%in therecovery
of cobalt (I1).

TABLE 1: Masking agentsused toremoveinterference

Sr.No Interferinglon Masking agent added
1 Cu(ll) Sodium thiosul phate
2 Ag(l) Potassium iodide
3 Cd(ny Potassium iodide
4 Phb(11) Sodium thiosul phate
5 Mn(I1) Sodium fluoride
6 Ce(IV) Sodium fluoride
7 Cr(l1) Ammonium acetate
8 Citrate Sodium molybdate
9 Tartarate Sodium molybdate

Precision, accuracy and sensitivity

The precision and accuracy of the spectrophoto-
metric method weretested by analyzing the solutions
containing known amount of cobalt. Average of ten

TABLE 2: Determination of Co(I1) usng OOCPM AO from
different samples

S Amount of Co (1)

No. Sample Standard Present
method method
I Cobalt alloys
1 Cobalamine 69.2% 69.8%
2 Sted 9.56% 9.55%
I Vegetable Qil 0.0018% 0.0017%
i Synthetic mixture
1 8(())()10)+Zn 9.98ppm 9.96ppm
p Co(0)+Mo 9.98ppm 9.96ppm
(10)
3 5&%80) 9.98ppm 9.96ppm
v Phar maceutical Samples
1 Surbex -T 0.327mg 0.326mg
2 Vitamin B12 50mg 49mg
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determinationswith 5 ug Co in 10 cm®solutionvaries
between 50 pg and 50.0896 pg at 95% Confidence
limit.

CONCLUSION

Theresults obtained show that the newly devel-
oped method in which the reagent OOCPMAO used
can beeffectively used for quantitative extraction and
estimation of Co(ll) from agueousmedia. The proposed
method isquick and requires|essvolumeof organic
solvent. Theresultsshow good agreement with thestan-
dard methods. The method isvery precise, faster and
smpler than other methods.

[1]

[2]
(3]
[4]
[5]

[6]
[7]

REFERENCES

A.1.Vogel; Text Book of Quantitative Inorganic
Analysis, Longman Green and Co.Ltd., London
(1961).

S.D.Ross, D.W.Wilson; Spectrovision, 4, 10
(1961).

C.C.Hach, et al.; Coll.J.Sci., 21, 311 (1947);
Chem.Abstr., 42, 1240 (1948).

R.S.Lokhande, L.M.Khadke, Asian.J of Chem.,
17(4), 2343-2346 (2005).

R.S.Lokhande, R.N.Pawar; Asian.J. of Chem.,
18(4), 3241-3243 (2006).

P.Job; Ann.Chim., 9, 113 (1928).

W.C.Vosburgh, G.R.Cooper; J.Am.Chem.Soc., 63,
43 (1947).

Hnalytical CHEMISTRY o
A Tndéan W



