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E X T R A C T I O N A N D S P E C T R O P H O T O M E T R I C D E T E R M I N A T I O N O F V A N A D I U M ( V ) 
W I T H N - P H E N Y L B E N Z O H Y D R O X A M I C A C I D A N D P H E N Y L F L U O R O N E 

S . A m a r a s i r i Fe rnando and H . D a s a r a t h a G u n a w a r d h a n a 
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N-Phenyltenzohydroxamic acid (NPBHA) and its analogues1 are extensively used as reagents for the 
spcctrophotometric determination of vanadium(V). However, the maximum sensitivity so far reported" 
corresponds to molar absorptivity of 7.4 x 10s dm 8 mol"1 cm"1. The violet coloured complex formed between 
vanadium(V) and NPBHA was extracted from about 5M hydrochloric acid into chloroform. The chloroform 
extract of the vanadium(V) complex, on second extraction from a dilute hydrochloric acid medium (0.1-0.5 M) 
in the presence of phenylfluorone (PF) and ethanol, forms an intensely coloured complex possessing an absorption 
maximum at 520 nm against a reagent blank. The molar absorptivity under optimum conditions was 
1.6 x 10* dm* mol"1 cm"'. The system obeys Beer's law up to 2.0 ppm of vanadium(V). Considerable amounts 
of many cations and anions except molybdenum (VI) and tungsten (VI) can be tolerated. The method bears 
somewhat similar selectivity and sensitivity as the previously reported8 method for titanium (IV). 
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The use of a portable X-ray Fluorescence Analyser for the determination of Ti, M n , Cr and Fe in samples 
of Ilmenite, Monazite and Zircon is described. The analyser uses the principle of energy dispersive X-ray 
fluorescence. The radiation from a radioactive source (Cd 1 0 B) strikes the sample and excites fluorescent 
radiation. The spectrum of this radiation is measured by a proportional counter and processed by a micro­
computer. 

The instrument has to be calibrated in order to relate the measured counts to percentage composition 
of the elements. The calibration consists of (a) Instrument calibration, to set microchannel limits for counting 
the emitted radiation from the desired elements of the sample; for this, pure elements are used and the resulting 
counts arc measured, (b) Sample calibration, to relate the percentage composition of the desired elements to 
the emitted radiation. This requires approximately 20 samples of known composition. These are used to set 
up a multiregression model from which other unknown samples of the same type can be analysed. Once a 
calibration is carried out for a given set of four elements, unknown samples of the same type can be analysed 
very quickly (e.g. measurement times of 15 sec 1 min 4 min and 16 min can be used). 

Advantages of the technique are; high speed, absence of elaborate sample preparation, small sample • 
quantity (approx. 200 g), portability and suitability for field use. The accuracy that can be attained depends 
on the element and the matrix in which it occurs. In the present analysis an accuracy of 10% was achieved. 




