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A RAPID SPECTROPHOTOMETRIC METHOD
FOR THE DETERMINATION OF
VANADIUM(V) IN SEDIMENTARY ROCKS
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THE colorimetric methods available for the deter-
mination of vanadium in traces are lengthy, tedious
and 1nvolve the removal of interfering ions by
solvent extraction’ ™. L-z-Methyl-3, 4-dihydroxy-
phenylalanine* or a-methyldopa (known as M-dopa,
Alphadopaoc or Sembrina commercially) is a phar-
maceutical preparation (British Pharmacopoeia)® used
in the treatment of hypertension. In the present
studies it was observed that M-dopa forms a purple-
coloured complex with vanadium(V) in acidic
medium and can be used as a colorimetric reagent.

The chemicals used were of analytical grade. All
measurements were done in triplicate. Absorption
spectra (visible light) were recorded on a Carl Zeiss
VSU-2 spectrophotometer. Ammonium metavanadate
(AMYV, 2.296 g) was dissolved tn distilled water (1 1)
to give a concentration of 1000 ppm vanadium, M-
dopa (10 mg) was dissclved in 0.1 N H,SO, {50 ml),
this gives a concentration of 200 ug/ml. Solutions B
of rock samples were prepared by employing the
standard method of Riley®. Clay fraction was fused
with HF and HCI1O, in a platinum crucible and the
residue was dissolved 1n distilled water.

Aliquots of standard AMV were taken in measuring
flasks. and diluted with distilled water to make
different concentrations ranging from 10 to 100 ppm
vanadium. These solutions were pipetted out (2 ml)
into a series of stoppered test tubes. To these test
tubes M-dopa solution (2ml) was added. An
unstable pink colour developed immediately. The
reaction mixture was then heated on a steam bath
for 10 min and cooled to room temperature. The
stable purple-coloured complex formed had absorption
maximum (J__)at 560 nm (figure 1). The developed
colour was stable for up to 12 h.

Absorbance was measured for different concentra-
tions of vanadium at 560 nm using reagent as blank.
Beer-Lambert law was obeyed up to 500 ppm of
vanadium (figure 2). Molar absorptivity of the
complex was 2x10%21mol™ em™ at 560 nm. The
method is quite reproducible (SD+2 ppm, P <0.03).
The working pH range was observed to be between
fand 3.

Most of the common ions present in rocks do not
interfere with the determination of vanadium(V) by
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Figure 1. Absorption spectrum of vanadium complex
with a-methyldopa (1-cm cell).
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Figure 2. Calibration geaph for vanadium using
a-methyldopa (1-cm cell, 560 nm),

this method. However, to evaluate the tolerance
limit of different tons synthetic solutions containing
100 ppm V(V) and different amounts of various 1ons
were prepared. Tolerance limits in ppm {(errof £ 2%)



800

for different metal 10ns are given 1n brackets below:
Ca(Il) (2000), MgdI) (1000), Sr{II) (1000), Na(l)
2000), K (1500), Fe(IT) (500), Mn({V) (1000),
Ti(1V) (1200}, Ga(Ill) {50), Ni(IT) (500), Cu{Il) (500),
Za(11) (500}, Co(II) (200), B (200) and Cr(III) (150).

The reaction mixture was heated gently on a steam
bath. It was observed that rapid heating leads to the
formation of a brownish complex or precipitation of
the purple-coloured complex. Use of strong concen-
trated acids may also lead to precipitation of the
compiex.

To an aliquot of solution B of rock sample, an
acidic solution of M-dopa was added and the
reaction mixture was heated in the manner described
for standard vanadium samples. The results for a few
samples analysed by this method were compared
with those of Majumdar and Das? using N-benzoyl-
o-tolylhydroxylamine, and are summarized 1n tabie 1.

It has been reported earlier’ that vanadium(V)
forms a green-coloured complex with absorption
maximum at 680 nm with M-dopa. In fact M-dopa
and vanadium(V) form a purple-coloured complex
with 2___at 560 nm (figure 1). To examine the earlier
reported method, various concentrations of M-dopa
and vanadium(V) were mixed in separate tubes and
heated for different periods in acidic medium. A
green-coloured complex with absorption maximum
at 680 nm could never be obtained.

The molar absorptivity and Sandell’s® sensitivity
of the reaction are 2x10*Imol 'cm~™!' and
0.035 pg/cm? respectively. The Job's® method and
mole ratio method suggest that a 1:2 complex 1s
formed between metal and the reagent. The logk
was found to be 8.86 at 25+ 0.5°C, pH 2.0.

It seems that vanadium(V) in acidic solution forms
VO; ions which in turn react with —NH, and
—COOH groups of the phenylalanine motety of M-
dopa to give a distorted octahedral complex.

Table 1 Vanadwum analysis data for sedimentary rock
samples from Bhima Basin
N-Benzoyl-o-tolyl-

Present method  hydroxylamine method?
Sample OD at Vanadium OD at Vanadium
No. 560 nm (ppm) 510 nm (ppm)
BV-I 0.27 67 (.84 70
BV-7 0.24 60 0.70 58
BV-II 0.30 75 0.90 75
BV-14 0.32 80 0.94 78
BV-25 038 95 01.15 Q6
Cell- t cm,

Current Science, July 20, 1989, Vol. 58, No. 14

Attempts to dissociate the vandadium-M-dopa
complex are in progress and a detailed study to
elucidate its structure will be carried out.
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A NOTE ON THE RADIOACTIVE
INTRAFORMATIONAL CONGLOMERATE IN
PAKHAL BEDS NEAR BANGARUCHILKA,
KHAMMAM DISTRICT, ANDHRA PRADESH
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BANGARUCHILKA (17°46°15" N; 80°36°46" E), 1s a
small village located about 5 km north of Mailaram
Copper Mines in Khammam district, Andhra
Pradesh (T.S. No. 65 C/9). The area exposes schists
and gneisses of the Dharwar age and acid intrustves,
Acid intrusives include pink granite and associated
pegmatites and vein quartz. All these are uncon-
formably overlain by Pakhal/Gondwana sediments.
The radioactive intraformational conglomerate occurs
within quartzite of Pakhals Supergroup in Turpu
Gutta, about half a kilometre due north-east of
Bangaruchilka village.

Field data indicate that the radioactive intra-
formational conglomerate is a polymictic conglome-
rate, consisting mainly of pebbles of quartz and
lesser feldspars, with a length of up to 18cm and
length/breadth ratio of 1.5-2.0. The conglomerate
passes into gritty arkose and finally to arkose. It 18



