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THE DETERMINATION OF NIOBILJM IN URANIUM-NIOBIUM ALLOYS 

1. Method 

( a )  . Principle  

Niobium i s  determined as t h e  peroxy complex i n  concentrated sulfuric 

acid by photometric measurement a t  360 millimicrons. 

cancelled by using a solution of t h e  sample f o r  reference i n  the  photometric 

measurement. 

Uranium interference is 

(b). Scope 

The method covers t h e  determination of  niobium in uranium niobium alloys 

made from pure melting stock, 

present. Zirconium does not i n t e r f e re ,  The ca l ibra t ion  curve covers a concen- 

t r a t i o n  range from 0,2 t o  5.0 mg. 

Molybdenum i n t e r f e r e s  and must be removed i f  

20 

3 .  

Apparatus 

(a) 

(b). Platinum beakers, 250 ml.  

Beckman Model B spectrophotometer o r  s i d l a ~  photometric i ndmment  

ReaRent s 

(a )  o Hydrofluoric Acid (48%) 

(b). N i t r i c  Acid (Spec. GI?. 1.42) 

( e ) ,  Sulfur ic  Acid (Spec, Gr .  1,861) 

(d> ,  Su f ' u r i c  Acid (lpl) 

(e ) ,  Hydrogen Peroxide (30%) 
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(f) .  Niobium Standard Solution (0.2 mg./ml.) - Dissolve exact ly  0,100 gm, 

of pure niobium metal i n  a platinum beaker i n  10 ml, of n i t r i c  acid by the  drop- 

wise addi t ion of hydrofluoric acid (4%). Add 30 ml. of sulfuric acid (1~1) and 

take t o  heavy fumes. Rinse t h e  s ides  o f  t h e  beaker with water and refume. Trar,s- 

fer t o  a 500 m l .  volumetric f l a sk  and add U O  ml. of s u l f u r i c  acid (I:%), Dilute  

t o  t h e  mark with water, 

4. Procedure 

(a). Cal ibrat ion Curve 

Pipe t te  5,  10, 15, 20, and 25 ml. of t h e  standard niobium solution 

i n t o  125 ml. EPlenmeyer flasks.  

fumes POUP f r o m  t h e  neck of t h e  flasks.  Transfer t h e  solut ions t o  50 ml, v o h -  

metric f l a sks  which have been r insed with concentrated su l fu r i c  acid,  Dilute  $0 

Fume by hand over an open flame u n t i l  mopd%ous 

volume with concentrated su l fu r i c  acid,  

0.50 m l ,  of HZ02 ( 3 @ )  t o  each. 

reference i n  each case, determine the  opt ical  densi ty  of t he  standard solut ions 

P ipe t t e  25,O ml ,  t o  dry beakers and add 

Using the  remaining solut ions as S t i r  w e l l .  

.. a t  360 rnu i n  1 an, cel ls .  

of su l fu r i c  acid,  

Plot  op t ica l  densi ty  against  mg, of niobium in 50 ml, 

(b),  Analysis of  Samples 

Dissolve a 1,OO gm. sample i n  10 t o  X) do of concentrated nitric acid 

by t h e  dropwise addi t ion of hydrofluoric acid, 

of rmlfupic (1:1) and take t o  fumes, 

Apply heat i f  necessary, 

Fume vigorously i n  an open beakero 

Add 30 ml. 

Cool, 

r i n s e  down t h e  s ides  of t h e  beaker with water and refume. 

500 ml, volumetric f lask,  

Cool and t r ans fe r  t o  a 

Add 140 ml. of su l fur ic  acid (1x1) and d i l u t e  t o  the  
(Note 1) mark with water. P ipe t te  a sui table  a l iquot  i n t o  a 125 ml, Erlenmeyer flask.  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Note 1: % Nb i n  Alloy Aliquot 

0-5 25 ml, 
5-10 15 d o  

10-15 PO ml. 
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i;p Evaporate t o  fumes and fume by hand over an open flame u n t i l  copious fumes 

pour from the  neck of t h e  f lask ,  Transfer t o  a 50 ml. volumetric f l a sk  which 

has been r insed with concentrated su l fur ic  acid,  

concentrated su l fu r i c  a d d ,  

Dilute t o  t h e  mark w i t h  

Transfer 25 ml. t o  a dry beaker and add 0050 m l .  

of hydrogen peroxide (30$) ,  S t i r  w e l l .  Using t h e  remahder of  t h e  solution fc;r 

reference, d e t e d n e  the  op t i ca l  densi ty  of t h e  sample solut ion a t  360 mu in 

1 em, cells, 

previously prepared ca l ibra t ion  curve. 

Determine t h e  mg. of niobium i n  the  solut ion by reference t o  t h e  

5,, Calculations 

A = Mg, of Mb found i n  a l iquot  taken 

B = Aliquot taken f o r  color development 

C = Sample weight, gms. 
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