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Spectrophotometric determination of micro amounts of.vanadium (V)
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• "... . . . ^
A-method ha? been developed for the indirect spectrophotometeic determination of vanadium(V) using
rbsacetophenone as reagent. It involves the oxidation of iron(il) to (III) by ,Yanadium(V) anii the
resiiltiii^ ferric iron gives wihe-i:ed coloured complex with resacetophcnorie." Tl.e complex was'stable
Tor 20 ht; The ^absorbance of the complex measured at-365 nm obeys Bcer*s law ovcrthe conceh-
fiJation range 2-8 jug/ml of vanadium. The molar aljsorptivity and Sandell sensitivity ire (2»25 ± O'OS)
X10' lit. molc7f tm*"^ and 0*0226/ig|cm* respectively.- "The ^cct of various ions was.studied.:
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r 1V Intrbduction

Reswetophenone (2-4 -dihydroxy-acetophenone) ' was•first introdiiced^ % Godper^ a&
ihaiytical reagent for the detection of iron iii slightly acid medium:. The reagent-was
^plied for the fl iortmetric^detection of boron in concentrated sulphuric'acid *medrufn^.
TKo ketone was employed for the estimation of "copper by matry authors®^'. -The reac
tions of the reagent with vairibiismetal ions*was studiedboth in acid andi alkaline riiedi'a®.
In acid medium the reagent gives no colour reactions with vanadium (IV) and iron (II).
This fact was utilized for the spectrophotometric determination ofimicro^am'̂ 'amot\)its
pf vanadium(V) with the reagent.
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2. Experimental

Apparatus

EUCO Spectrophotometer Model GS 865A and ELICO Digital pH Meter Model Ll-10
were used for these investigations.

Reagents

Resacetophenone was prepared from resorcinol^. The reagent solution was prepared'
In 50% methanol.

Stock solutions of ferrous ammonium sulphate and ammonium metavanadate
prepared by dissolving AnalaR grade samples in water. The concentrations were
checked by standard methods.

The buffer solution ofpH 3-0 was prepared by mixing sodium aceatate (1 M)-Kydte-
-chloric" acid (1 M): •

3. Results and discussion

Oxidation of iron (11) to (III) by vanadium is wel; known". The ferric iron forinedj
gives wine-red coloured complex with resacetophcnone^. The complex has absorption!
majdmuih at 365 nm and was stable for about 20 hr. Under the experimental condi
tion^ neither the vanadium(IV) formed nor iron(II> present in excess do not form
Coloured complexes with the reagent. The system pbeyed Beer's law over the conc '̂?
tration range 2-^ A^g/ml of vanadium. The piolar absorptivity and Sandell sQnsitivity
are (2. 25 d= 0-05) x 10® lit. mol-^ cm-^ and 0-0226/ig/cm'^ respectively. -•

Procedure

A 15 ml aliqiiots of sodium acetate-hydrochloric acid buffer (pH 3-0) were taken into
different 25 ml standard flasks. 2 ml of 0-01 M ferrous iron and 2 ml of resaceto*
phenone (0-01 M) solutions were also added to the same standard flasks. A knowni
volume of the standard vanadium(V) solution containing 50-200^g of vanadium W®
then added and the solutions were made up to the mark with water. The contents ini
the flasks were shaken well and their absorbance was measured at 365 nm against tlie
blank containing ferrous iron and the reagent. The data obtained showed suitability
of the method for the determination of micro amounts (2-8/ig/ml) of vanadium.

Effect of vnrious ions .

K+, Na+, Cl", NOg- did not interfere. Oxalate, citrate, tartrate, phosphiate, ascor-
bate, Mo (VI), W(VI) and Al(IH) interfered. Cr(IH), Zn(II) and acetate interfered wheni
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present in 100 fold excess. 80 fold, excess of Co(H), Ni(n), MnCU), Mg(BO» Pb(II), 25
fold excess of Cd(JX), Cu(n), 10 fold excess of V(IV). Br". SCN" and 2 fold excess of
U(VI) did not interfere.
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