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Molybdenum (VI) forms a yellow coloured chelate with salicylhydroxamic acid at pH 2.5-3.0,
which is extractable with isoamyl alcohol. The coloured extract can be directly measured spectro-
photometrically at 345 nm or at 360 nm. The system follows Beer’s law at these wavelengths over
the concentration range 0.10 p.p.m. to 10.0 p.p.m. Mo. The coloured species with a sensitivity,
0.010 pg Mo cm—2 (¢ = 9020) at 345 nm and 0.014 pg Mo cm~2 (¢ = 6730) at 360 nm, can be suitably
used for determination of molybdenum present in geological specimens.

F the yellow molybdenum (VI)-chelate com-
pounds formed with difforent hydroxamic
acids!-®, the one obtained with salicylhydroxa-

mic acid has been found to be easily extractable in
isoamyl alcohol in acid medium giving rise to an
intense yellow solution. Onu this basis a simple and
sengitive method for the extraction and spectro-
photometric determination of trace amounts of the
metal has been formulated.

Experimental

Apparatus and reagents

A Beckman D.B. automatic recording spectro-
photometer was used for the absorbance measure-
ments and all pH-measurements were made with a
Beckman pH-meter (Model H-2).

The reagent salicylhydroxamic acid was used after
crystallization of the ordinary product for several
times, (m.p. 167°-168°). All the reagents including
isoamyl alcohol were of analytical grade. Potassium
hydrogen phthalate-hydrochloric acid buffer (pH 3)
was prepared in the usual way®.

Stock solutions of molybdenum were prepared by
dissolving ammonium molybdate (A.R.) in water and
the molybdenum contents estimated by the oxine
method®. A 0.01M salicylhydroxamic acid was
prepared in isoamyl alcohol (0.153%,). Solutions of
other diverse ions were prepared by dissolving
analytical grade reagents.

Absorbance curves

The absorption spectra of the yellow molybdenum
(VI)-salicylhydroxamic acid chelate extracted in
isoamyl alcohol at pH 25-3.0, was taken against
reagent blank (Fig. 1). The absorbance was maxi-
mum at 345 nm. The maximum absorbance of the
reagent was in the region lower than 340 nm and it
has practically very little absorption above 360 nm.
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For the absorbance measurement of the yello¥
molybdenum(VT)-salicylhydroxamic acid chelate ex:
tract, the wavelengths 345 nm or 360 nm were found
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Fig. 1.

(I) Absorption spectra of Mo(VI)-Salicylhydroxamic
acid chelate extracted in 1soamy! alcohol at pH 30
against reagent blank [Mo(VI) 5 p.p.m.]

(1I) Absorption spectra of reagent blank at pH 3.0.
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Results and Discussion

Effect of pH

The formation of molybdenum(VI)-salicylhydroxa-
mic acid chelate at different pH values (0-6) weré
studied after extraction in isoamyl alcohol. The
maximum colour intensity of the isoamyl alcohol
extract was obtained between pH 2.5-3.0.
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The percentage extraction of molybdenum(VI)-
salicylhydroxamic acid chelate at different pH-
values were determined and are shown in Fig. 2.
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Fig. 2.

(I) Extraction of Mo(VI)-Salicylhydroxamate chelate
as a function of pH [Mo(VI) 5.0 p.p.m.]

(II) Absorbance of Mo(VI)-Salicylhydroxamate -chelate
extract as a function of pH [Mo(VI) 5.0 p.p.m.]

Reagent concentration

Salicylhydroxamic acid is highly soluble in metha-
nol, ethanol, acetone, etc., but comparatively less
soluble in higher alcohols like isopropanol, isobutanol,
isoamyl alcohol and hexanol. 0.01M concentration
of salicylhydroxamic acid in isoamyl alcohol was
found to he most suitable for extraction of molybde-
num. With lower reagent concentrations, insufficient
extraction of molybdenum resulted which however
could be remedied by further extractions.

Beer’s law and Standard curves

The absorbance of different amounts of molyb-
denum-salicylhydroxamic acid chelate extracted at
pH 3 by the above procedure, was measured at 420 nm
to 330 nm wavelengths against reagent blank. Tn
each, case extraction was carried out exhaustively till
the aqueous phase was free from molybdenum.
The result shows that molybdenum(VI)-salicylhy-
droxamic acid chelate system follows Beer’s law at
345 nm and 360 nm over the concentration range of
0.10 ppm to 10.0 ppm. The sensitivitics (log I,/I—
0.001) calculated, as described by Sandell, are 0.10 ug
Mo em~2 (¢ = 9020) at 345 nm and 0.014 yg Mo cm—2
(e = 6730) at 360 nm.

Period of extraction

The period of extraction was varied from 1 to 10
ming. keeping other variables constant. 5 mins
was found to be optimum.

Effect of diverse ions

In the presence of the following ions at pH 3,
5 ppm of molybdenum was determined after extrac-
tion with salicylhydroxamic acid in isoamyl alcohol.
Al+? (100 ppm), Cu*? (50 ppm), Co*2? (50 ppm),
Cd+? (100 ppm), Hg+? (100 ppm), Pb+2 (50 ppm),
Be+2 (100 ppm), Mg+? (200 ppm), Cat? (200 ppm),
Ni+2 (100 ppm), Zn+*? (100 ppm), Wo,~2 (40 ppm),
Sn+2 (50 ppm), U02+2 (30 Ppm)x Cr+3 (50 PPm):
Mn*2 (50 ppm), Pd+? (10 ppm), fluoride (10 ppm),

oxalate (20 ppm), tartarate (20 ppm), phosphate
(50 ppm), citrate (20 ppm), borate (20 ppm).

The interference due to Cr*3, Fet3, V+5 can be
prevented by masking with EDTA in presence of
which the tolerance limits of some of the ions men-
tioned are increased appreciably.

General procedure

2 ml of molyhdenum solution containing 100 ppm
and 8 ml of potassium hydrogen phthalate—hydro-
chloric acid buffer solution (pH 3) were taken in a
50 ml separatory funnel. After adding 10 ml of
0.01M salicylhydroxamic acid solution in isoamyl
alcohol the mixture was shaken for 5 min and allowed
to stand till the organic and the aqueous phases
separated. The aqueous phase was collected separa-
tely and pH of the solution was checked. The
organic phase was collected after treatment with
anhydrous sodium sulphate in a 10 ml volumetric
flask and made upto the required volume with 0.01.M
salicylhydroxamic acid in isoamyl alcohol and the
absorbance was measured at 345 nm or 360 nm
against reagent blank. The techunique developed
has been successfully applied for the determination
of trace amounts of molybdenum present in the
silicate rocks. For the treatment of the rock samples
the procedure adopted by Sandell in the determina-
tion of molybdenum by stannous chloride-thiocyanate
method in silicate minerals was adopted®. After
collecting the filtrate and washings in a 100 ml
volumetric flask, molybdenum was extracted from
suitable aliquots, in presence of 5 ml of 5 percent
EDTA solution, and determined spectrophotometri-
cally according to the procedure already described.
The results obtained were found to be quite satis-
factory as is evident from the following table.

TiBLEe
Molybdenum Molybdenum
present in ppm found by

thioeyanate 8,9

Rock samples
method in ppm

(determined by
this method)

S, 68 65

S, 125 121

S; 150 143

S, 275 271
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