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Determination of Trace Nitrogen in Uranium and

Uranium-Niobium Alloy by Ion-Selective Electrode Method
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Abstract; Determination of trace nitrogen in uranium and uranium-niobium alloy was studied
by ion-selective electrode method. Optimal measurement conditions were obtained by using
ISA as ionic strength adjustment buffer. The results show that determination limit of
nitrogen is 0. 03 mg/L. when temperature is (25+1) C and the pH value ranged from 4. 5 to
5.0. The recovery rate is 85%-98%, and relative standard deviation is less than 15%. This
method can give consistent results with those obtained by traditional spectrophotometric
method for the determination of nitrogen content ranging from 30 pg/g to 80 ug/g.
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Table 1  Values of electrode slope

/" L1 B {E R
N/ (mg » L
o (Potential average)/mV (Slope) /mV
10 —103.36£0. 11(n=10)
100 —43.5340.05(n=10) 59. 83
1000 13.65+0. 15(n=10) 57.23
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Table 2 Interference of co-existing ions

THHEF AR
THEF g R
(Interference
(Interference) (Results)
added) /pg
K" <20 G T3 (Without interference)
Na™® <200 J& T4k (Without interference)
Ca?t <2000 & T (Without interference)
Mg?™ <2000 J& T (Without interference)
Zn®>" <200 J& T #t (Without interference)
Fedt <200 I T (Without interference)
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Fig.5 Calibration curve
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Table 3 Recovery tests
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(Nitrogen content in
(Samples) (Nitrogen added) /pg (Nitrogen measurement) /g (Recovery) /%
uranium ) /pg
1% 0.51,0.50,0.51 0.4 0.36,0.34,0. 34 85~90
2% 0.50,0.53,0.52 0.8 0.77,0.73,0.78 91~98
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Table 4 Compare of the measured values with two different methods
LR L B B T BRI
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se/ % e/ %
(Measurement) /(pg » g~ ') (Average)/(pg+ g™ D (Measurement) /(pg » g~ ') (Average)/(pg+ g™ D
17 62,64,73,78,70,81 71 11 65,64,65,72,72,59 66 8
2% 31,27,27,24,28,33 28 11 28,25,31,23,27,26 27 10
37 47,37,36,37,40,45 40 12 44,49,41,40,45,39 43 9
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