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Determination of Trace Amounts of Fluoride, Chloride.
Bromide Ions in Uranium Trioxide
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Abstract ; In order to determine trace amounts of fluoride, chloride, and bromide in uranium tri-
oxide accurately, a determination method by using ion-selective electrode combined with pre-
treating the samples with combustion-hydrolysis was established. The influence factors on
combustion-hydrolysis, such as temperature and time of hydrolysis, water bath temperature,
flow rate of air, volume of distilled water were studied. As a result, all of the relative standard
deviations are lower than 10%. The recovery of F~, Cl=, Br~ is 85%-100%, 90%-100%,
45%-55% , respectively.
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Fig. 4 Combustion-hydrolysis apparatus
1— (Tube furnace), 2-—— (Quartz tube), 3—— (Acceptor) , 4—— (Quartz boat) ,
5— (Vapor generator), 6—— (Temperature controller), 7— (Cylinder gas) ,

8§— (Gas flowmeter)
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~ ~ t/min  m(UO3) /g m(F7)/pg m(Cl7)/pg m(Br=)/pg
’ ’ 20 0.999 5 21.00 39.97 4.57
30 1.000 1 22.79 45. 45 5.37
w = (m—m,)/mUO,). 40 1.000 4 23.75 45,45 5. 83
W N N 60 1.000 1 22.79 43.54 5.37
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Table 2 Influence of gas-flow rate , Br— Cl-
on combustion-hydrolysis of F, Cl, Br
Aq/ m(UQO3)/ m(F~)/ m(Cl™)/ m(Br—)/ [6] . Br—
L« min—! , N
( min~ 1) g g g 23] R Cl ;20
0.6 1.000 4 21.42 39.32 4.36 F,Cl" ,NO; ,NO;  Br-
0.8 0.999 8 22.78 42.63 5. 14 o
1.0 1.0002  23.04 14.03 5. 49 2.3
2.3.1 5 ,
) 1 g( 0.001g), 1.3.2 1.3.
) 3,
'3 10%,
1 000 Cl”,Br  ,NO; ,NO; F
3
Table 3 Accuracy testing results
(Tons) n X x se/ %
F- 5 22.79 22.79 21.00 21.00 23.75 22.27 5.48
Cl 5 45.45 45.45 47. 44 43.54 49. 51 46. 28 4. 83
Br— 5 11.70 12.19 10. 35 10.78 12.19 11. 44 7.33
2.3.2 0.5 g 4
( 0.001 g), , Table 4 Recovery testing results
1.3.2 1.3.3 for added standard samples
. . . . b
’ Madd/ pg  Mmea/ pg Y/ % n se/ %
4 (Tons)
2 o b N Y
F~ 55. 83 52.04 93.21 4 6.50
3 85% ~ 100% , 0 ’
85. 83 75.47 87.93 4 7.81
0 0 =0 nglll)
907 ~100%0,45% ~55% . 105.83  100.76  95.21 4  5.84
2.4 Cl™ 84. 00 76.09 90. 58 4 1.19
150. 00 147. 94 98.63 4 8. 26
’ 176. 00 168. 98 96.01 4 7.02
’ Br— 8.71 4,47 51.32 4 4.55
19.71 10. 80 54.79 4 8. 85
99.71 47.18 47.32 4 9.26

:F,40 pg/L;Cl ,1.76 mg/L;Br ,80

ng/L.

(Note) :m(U;30g) em = (0.50040.001) g
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