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Various ~pedrnphotomctric methods arc reported for 
the determination ol niobium'. These methods sutfcr 
trom various disadvantages, such as poor sensitivity, 
dependence of the absorbance of the complex upon the 
amount or reagents, interclcmental interference of 
common metal ions etc. 

In the pre~ent inve~tigation, niobium(V) is selec
tively extracted a:-. thiocyanate complex with N
hydroxy-N,N'-diphenylbenzamidine (HDPBA) in 
chlorolorm in prc~cnce of cetyltrimethylammonium 
bromide (CTAB). The method is found to be free trom 
interference of almost all ion~ tc:-.tcd except Mo v1• The 
. . I M VI b db . Interference o o can e remove y pnor extrac-
tion. Thus the method enables ~en~itivc and selective 
determination of niobium in environmental ~amples. 

Results ;md Discu~sion 

The ab:-.orption ~pcclrum ol Nhv-SCN--HDPBA 
complex in prc:-.cncc ot CTAB in chloroform ~hows an 
ab:-.orption maximum at3YO nm. Maximum and com
plete extraction nl the complex in prc:-.ence ot CTAB 
i::. achieved with ~.5 X ur' to ~.6 X 10-3 M HDPBA at 
an optimum acidity of 2.5-4.0 M HCI. At least 
0.5-1.0 M ol ammonium thiocyanate and 
(O.Y-1.2)xllr' M CTAB ~olutions arc required lor 
complete extraction and maximum colour dcvclop
mcnl. 01 the variou~ solvcnl'> u~cd, chloroform wa~ 
choo::.cn a::. ~olvent due to iL-> superiority. A ~baking 
time ol 3 mini:-. ::.ullicicnt for cnmplcl.c extraction ol 
the wmplcx and the complex i~ ~ta hie up to 2 h a I. room 
tempcr.t lure (25°). 

The Nbv-SCN--HDPBA complex obey~ Beer':-. 

law upto 1.4 [-tg mr' ol Nb. The molar ab:-.orptivity 
ot the complex calculated in term~ ol Nh\ is 

5.3 x 101 dm 1 mol-' cm-1 atA,,,"390nm. The Sandell'::. 

:-.cn~itivity ol the method i~ 1.7 x ur' ~tg em-" and 
relative standard deviation i::. ± t.2%. The detection 
limit ot Nbv i ... 0.07 ~tg mr'. 

The ellcct::. ol diver:-.e ions :-.tudied indicate that 

large number ot ions do not interfere in the pre::.cnl 
method. However, Fe"' and Mov• interfere a:-. thc::.e arc 
co-extracted along with Nb v_ The interference ol Fe 111 

can be eliminated by masking with 10% a~corbic acid 
solution (1 ml). Mo vt is removed by prior extraction by 
masking Nh v with NaF (2 ml; 2%), and Nh determined 
by demasking with boric acid (3.5 ml; 10%). Atlca~t 
100-fold molar exec~~ ot each can then he tolerated. 
The following diver::.c ion::. (amount in mg arc given in 
parcnthc::.is) do not inlerlcrc in the determination ol 0. 7 
~lg mr' ot Nbv, Bi 111 (1.0); Ti'v, WVI (1.5); Ta"', Rev", 
Sh111 (2); Vv, Zr'v (3); Cu", Co" (3.5); Ag', Hg" ( 4); Aim, 
Cd 11 C 111 (5)N' 11 Z 11 Stv(lf) .. , r . ; 1 , n , n l ; a:-.corbtc actd (2!V/n ), 
lartarale (15%); and fluoride (5%). 

App/u.:alion : A known amount nl :-.olid :-.ample 
wa~ digc:-.tcd with ayua regia (5 ml) and HF (15 ml). 
The prncc:-.s wa~ repeated twice and rc:-.iduc wa:-. dried. 
It wa:-. then heated to dryne::.~ with conccnlral.cd HCI 
(10 ml). The re~idue wa~ di~~olvcd in dilute HCI and 
made up to I 00 ml with oM HCI containing 2r}f; tatlat ic 
acid. The amount of Nh v prc::.cnt in the ::.ample wa::. 
determined by the propo:-.cd method. Theda ta ohla ined 
arc compared with the cla~:-.ical thiocyanate method 
and were tound to be comparable and ::.ali::.facl.ory 
(Table 1). 
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Experimental 

A Cari-Zeiss-Jena 'Spekol' spectrophotometer 
equipped was used for the absorbance measurement. 

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

The stock solution of Nbv wa~ prepared by dis
solving the metal (0.2010 g) in concentrated H2S04 

(1 00 ml) upon heating. The cold solution was diluted 
to 500 ml with 3M H2S04 containing 2% (w/v) tartaric 
acid. The working standard solution was prepared hy 
appropriate dilution with 6MHCI containing 1% (w/v) 
tartaric acid. 

Solutions of 5.25 M ammonium thiocyanate and 
0.003 M cetyltrimethylammonium bromide (CTAB) 
were prepared in di~tilled water. A 0.0035 M ~olution 
ofN-hydroxy-N, N '-diphenylbenzamidine2 (HDPBA) 
in chloroform was used. A 10M HCI was employed 
tor extraction work. 

Procedure: An aliquot of the solution containing 
uptn 10 Jlg Nbv 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 wa~ equi
librated hy shaking with HDPBA solution (5 ml) for 3 
min. The re~ulting yellowi~h pink coloured chloroform 
extract wa~ separated and dried over anhydrous 
sodium sulphate (- 2 g). The aqueous phase was 
wa5.hed with fresh chloroform (2 x 2 ml}. The com
bined chloroform extract after drying was made upto 
10 ml with chloroform. The absorbance of the extract 
was measured at A.. ••• of the complex again~t the 
reagent blank. 
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