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Fluorophotometric determination of
vegetables was studied and was compared with alpha-radiometry.

were obtained :

trace amount of uranium in soils and

The following results

1) On the fluorophotometry the optimum temperature of fusion with fusing mixture of
9% sodium fluoride, 45.5% sodium carbonate and 45.5%; potassium carbonate was

640°C for 20 minutes of fusion time.

2) The minimum detectable limit of fluorophotometry was about 0.01xg. uranium.
The relative standard deviation was about 7% at 1pg. uranium.

3) The contents of uranium in soil samples assayed by fluorophotometry were in good
agreement with those by alpha-radiometry within 1095 of relative standard deviation.
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Fig. 1 Fluorescent spectra of uranine and flux containing uranium
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Table 1 Relative standard deviation under various conditions
for reading of fluorescence
Method of | Sample Relative standard deviation (%)
measurement No. 1028 U 1,8 U Blank
1 6.0 8.4 9.7
2 6.6 5.9 7.7
3 16.2 11.3 8.7
4 2.7 13.0 9.1
One 5 2.7 9.4 3.1
direction 6 3.3 13.4
reading 7 25.4 5.5
8 7.7 10.8
9 9.8 8.1
10 11.1 5.6
Av. 9.2 9.1 7.1
1 3.6 38 | L7
2 3.4 3.8 3.6
3 6.3 4.2 2.8
4 4.6 3.1
Two 5 2.4 1.5
directions 6 13.6
reading 7 7.6
8 2.6
9 2.2
10 3.6
Av. 5.0 39 | 25
1 1.0 0.02 0.6
2 1.4 2.94 1.8
3 1.6 0.18 0.44
4 3.7 2.2
Four 5 0.9 0.5
directions 6 1.3
reading 7 1.6
8 0.6
9 1.3
10 1.7
Av. 1.5 1.1 1.1
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Table 2 Effect of pretreatment with water before fusion .

Reading of fluorophotometer
Sample
;Inp Sample spiked with 10xg U Blank sample
o.
’ Without With Without With
pretreatment | pretreatment | pretreatment | pretreatment
1 91.8% 106.7 % 1.2% 1.8%
2 98.4 110 1.1 1.6
3 84.9 110 1.3 1.6
Mean 91.7 ‘ 108.9 | 1.2 1.7
100
v o——o0 U amount : Up to 104g _A
s 8F —
N —e L' amount : Up to 1pg /
(o
60 ¢

Intensity of fluorescence
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Amount of uranium in flux
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Flg. 5 Calibration curves of uranium
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Table 3 Comparison of some methods of low level uranium determination

Detectable limit
Method Accuracy Remarks
(on 1xg U) | Minimum | Maximum
Fusing agent, NaF : NapCOj;: K2CO3
Fluorophotometry 7% 0.01 g 10 ug =9:45.5 : 45.5
Average of four directions reading
2r gas flow counting after
Radiometry 49 0.01 g 1.5mg electroplating
Measuring time (on 1lxg U) : 10 hrs
Colorimetry 49 0.3 ug 80 xg Colorimetric reagent : Arsenazo-J
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Table 4 Comparison between radiometry
and fluorophotmetry in the deter-
mination of uranium in soil

Sample| ¢ lgo?ggg%rigsm?t’ry Urg(ci’?otrennettsrﬁ Y
Ne- (ug/g soil) (rg/g soil)
1 95.1 ’ 9.5
2 69.1 73.8
3 68.0 62.1
4 66.2 67.1
5 40.0 41.8
6 51.7 49.2
7 91.5 93.5
8 91.5 97.4
9 76.1 80.5
10 96.0 85. 4
11 64.7 68.7
12 67.5 1.1
13 89. 4 ! 8L.5
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