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Sample Pretreatment Method for Analysis of Trace Uranium

LIANG Liang, SU Tao, TAN Shu-ping, WU Ji-zong
China Institute of Atomic Energy, P. O. Box 275(88), Beijing 102413, China

Abstract: Some technological operational states are monitored through the analysis of trace
uranium in nuclear fuel reprocessing pilot plant, so the analysis of trace uranium plays
important role in the pilot plant. Time-resolved fluorescent (TRF) method is used to analyze
trace uranium in the analytical laboratory of pilot plant, but the accuracy of measuring
results is not very good because of the existence of some interfering ions. For accurate deter-
mination of UO3", a rapid and simple sample pretreatment method that can eliminate the
influences is established, which can meet the demand of the trace uranium analysis in nuclear
fuel reprocessing pilot plant. In this method, a new type of ion exchange materials—ion
exchange fiber (IEF) has been used to remove the interfering ions. The Sris 5% (n=26) in
this work. The determent results are accurate and reliable by ¢ test (¢=0.02).
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Fig. 2 Adsorption kinetic curve
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Table 1 Influence of leach liquor concentration on U recovery rate

Bl A
(U adding mass) /ng

RIBGH A 43 & 4

(Percent of leach liquor) /%
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50

BB AFR Al [ 1y 2%
(Volume of leach liquor) /mL (U recovery rate) /%
10 84
10 51

2 BRI A Xl [0 e 25 A 52 e

Table 2 Influence of leach liquor quantity on U recovery rate
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100 100 10 84
15 83
200 10 84
15 82
100

(=) o
(=} (=]
T T

Ah 1% (U recovery rate) /%
B
S

20t
0 10 20 30 40 50 60 70
t/min
& —100ng. W 500 ng

PE 3 IR TR [ X il ] LA 32 14 5 i

Fig. 3 Influence of leaching time on U recovery rate
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Fig.4 Working curve
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Fig. 5 Influence of HNO;/NOj; concentration
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Table 3 Recovery rate of uranium by pretreatment ¢c(HNQO;) =1 mol/L

oo/ (ug s LD o/ (pg s L7 [ i # (Recovery rate )/ % X s s/ %
500 495 99 93 4 4
479 96
456 91
452 90
453 90
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i AR AR 37 189 7 92 6 — 28 370 A ¥k 35 AN T
(AR i E AT 00 A 2 4% T e R AR 1k,
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BRI 520 i SR AR AE 80 Ay i T AR
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Table 4 Recovery test

o(U) /(pg« L7 [a] it % (Recovery rate) /% X/% S35 [A] i % ( Average recovery rate)/ %
5 108,150,74 111 102+5
50 109,94,114 106
100 92,96,105 98
200 101,103,109 104
500 100,98,102 100
600 94,94,103 97
750 101,99,88 96
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I 1 mL HEAT I3 A B CRE A B FE AT I3
A Sl R o, o TS A ] R % AL R
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FIF 5. K5 GPRUM] AT EEX T 5~50 pg/L
I A A i T TR R R BE L T 50005 0 T 50~
750 pg/ L IR BRE A T ISR AL T 100
J Ak BT A IR il 22 A 5 35X T 5 ~50 pg/L
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Table 5 Precision experiment
oUW /(pg s L7 p./(pg+ L7 X s se/ %
5 5.,8,4 6 2 34
50 55,47,57 53 5 10
100 92,96,105 98 7 7
200 202,206,218 208 8 4
500 500,490,510 500 10 2
600 564,564,618 582 31 5
750 758,743,660 720 53 7

3.3 WEERDH

Ja b 3 R R AR RE A Y ST R e R T
10 °~10"° g/L,Hr# 10 °~10 "' g/L BHMW
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