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Various spectrophotometric methods are reported for
the determination of niobium'. These methods sutfer
trom various disadvantages, such as poor sensitivity,
dependence of the absorbance ol the complex upon the
amount of rcagents, interclecmental interfercnce of
common metal ions etc.

In the present investigation, niobium(V) is selec-
tively cxtracted as thiocyanate complex with N-
hydroxy-N,N'-diphcnylbenzamidine (HDPBA) in
chlorolorm in prescence of cetyltrimethylammonium
bromide (CTAB). The mcthod is found to be free trom
interference of almost all ions tested except Mo"'. The
interference of Mo"' can be removed by prior extrac-
tion. Thus the mcthod enables sensitive and selective
determination ol niobium in environmental samples.

Results and Discussion

The absorption spectrum ol NbY-SCN-HDPBA
complex in presence of CTAB in chloroform shows an
absorption maximum at 390 nm. Maximum and com-
plete extraction ol the complex in presence of CTAB
is achicved with 8.5 x 107" 10 8.6 x 107 M HDPBA at
an optimum acidity ol 2.5-4.0 M HCI. At lcast
0.5-1.0 M ol ammonium thiocyanate and
(0.9-1.2)x107 M CTAB solutions arc required for
complete extraction and maximum colour develop-
ment. Ot the various solvents used, chloroform was
choosen as solvent due to its superiority. A shaking
time of 3 min is suflicicent [or complete extraction ol
the complex and the complex is stable upto 2 h at room
temperature (25°%.

The NbY-SCN™-HDPBA complex obeys Beer's
law upto 1.4 ug ml™" of Nb. The molar absorptivily
ol the complex calculated in terms ol Nb' is
5.3 x 10"dm’ mol™ cm™ atA,,,. 390 nm. The Sandell’s
sensitivity of the method is 1.7 x 107 pg em™ and
relative standard deviation is = 1.2%. The detection
limit of Nb¥ is 0.07 ug ml™.

The cliccts of diverse ions studiced indicate that

large numbcr of ions do not interfere in the present
method. However, Fe" and Mo interfere as these are
co-extracted along with Nb". The interference ol Fe™
can be climinated by masking with 10% ascorbic acid
solution (1 ml).Mo" is removed by prior extraction by
masking Nb" with NaF (2 ml; 2%), and Nb dctermined
by demasking with boric acid (3.5 ml; 10%). At least
100-fold molar cxcess of cach can then be tolerated.
The following diverse ions (amount in mg arc given in
parenthesis) do notinterlere in the determination of 0.7
ug mi™ of Nb¥, Bi" (1.0); Ti", W™ (1.5); Ta", Re"",
Sb™(2); V¥, Zi™ (3); Cu", Co" (3.5); Ag', Hg" (4); AI"™,
cd", ' (5); Ni', Zn", Sn™ (10); ascorbic acid (20%)
tartarate (15%); and (luoride (5%).

Application : A known amount ol solid sample
was digested with aqua regia (5 ml) and HF (15 ml).
The process was repeated twice and residue was dried.
It was then heated to dryness with concentrated HCI
(10 ml). The residue was dissolved in dilute HCI and
madc upto 100 ml with 6 M HCI containing 2% tartatic
acid. The amount of Nb" present in the sample was
determined by the proposed method. The data obtained
arc compared with the classical thiocyanate method
and were found to be comparable and satislactory
(Table 1).

>

TABI 1=DEILRMINATION OF Nb" IN SAMPITS

Relative standard
deviation ol

Nb tound by Nb lound by

throcyanate

Sample present method %
method 5% the present
mcthod =

Fenoniobium 191 405 12
(Bhilat Steel
Plant, Bhilar)
Alummium lag 001 002 11
(Bharat Co [ td .
Korba)
Cassiterite ore 038 030 12
(obtaincd trom
Dantewara. 197 203 11

Marjum)
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Experimental

A Carl-Zeiss-Jena ‘Spekol’ spectrophotometer
cquipped was used for the absorbance measurement.

All chemicals used were of A.R. grade (B.D.H.
and E. Merck).

The stock solution of Nb¥ was prepared by dis-
solving the metal (0.2010 g) in concentrated H,SO,
(100 ml) upon heating. The cold solution was diluted
to 500 ml with 3 M H.SO, containing 2% (w/v) tartaric
acid. The working standard solution was prepared by
appropriate dilution with 6 M HCl containing 1% (w/v)
tartaric acid.

Solutions of 5.25 M ammonium thiocyanatc and
0.003 M cetyltrimethylammonium bromide (CTAB)
werc prepared in distilled water. A 0.0035 M solution
of N-hydroxy-N, N '-diphenylbenzamidinc’ (HDPBA)
in chloroform was used. A 10 M HCl was employed
tor extraction work.

Procedure : An aliquot of the solution containing
upto 10 pg Nb' was taken and to it ammonium
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thiocyanate (2 ml), HCI (3.5 ml) and CTAB (3.5 ml)
were added in 10 ml aqueous phase. This was cqui-
librated by shaking with HDPBA solution (5 ml) for3
min. The resulting yellowish pink coloured chloroform
extract was scparated and dried over anhydrous
sodium sulphatc (~ 2 g). The aquecous phase was
washed with fresh chloroform (2 x 2 ml). The com-
bined chloroform cextract after drying was made upto
10 ml with chloroform. The absorbance of the extract
was measured at A, of the complex against the
reagent blank.
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