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1. Sample preparation & Digestion

~1 L of 24 h urine sample
Add 1-octanol and 1 mL of 1.25 M Ca(INO3),
14 4 mBq of 232U tracer
120 mL of conc. HNO;
30 mL of 1:9 phosphoric acidH,O

Boil 1h
-

Adjust pH 9
Add conc. NHyOH to form
Cas(POy); precipitate

h

Leave overnight settle

the precipitate

v
Wet ash 3 times (HNOs/H,05)

Heat 30 min

Discard supernatant
Centrifuge and wash

Evaporate to dryvness

-
Syringe filtering
Add ascorbic acid

2. Chromatographic separation & Purification
UTEVA Resin

Step 1: Preconditioning: 15 ml of 3 M HNO;

Step 2: Sample in 20 mL of 3 M HNO;- 0.5 M AI(NOs)s
Step 3: Add 5 mL of 9 M HCI

Step 4: Add 20 mL of 5 M HCI - 0.05 M oxalic acid
Step 5: Uraninm elution with 20 mL of 0.01 M HCI

Step 6: Evaporate sample to dryness

3. Electrodeposition & Alpha spectrometry

Electrodeposition on
stainless steel discs, 2h

v

Alpha spectrometry
500,000 sec

Fig 1. Flow chart of an analytical procedure for the measurement
of uranium in urine samples.
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Fig 2. Alpha spectrum of uranium isotopes in an urine sample.
Table 1. Uranium Activity Concentrations in Urine Samples Collected from the Residents.
Activity Concentration (mBg L™)
Residence Sample 1D Sex Age
28Uzunc* 5U+unc* 24Uzunc*
URI-1 F 51 0.556+0.115 <0.212 <0.340
Busan URI-2 M 53 0.552+0.111 <0.113 0.982+0.148
URI-3 M 28 <0.416 <0.0502 0.910+0.176
URI-4 F 26 1.9640.245 0.0860+0.0431 1.63+0.240
Daejeon URI-5 M 57 2.11+0.174 0.0969+0.0384 2.34+0.188
URI-6 M 66 1.1140.128 <0.132 1.0740.126
*: Uncertainty (k=1)
< refers to lower than MDA
Table 2. Literature Data on Uranium Concentrations in Urine of Occupationally Unexposed People.
Number of Uranium Concentration (pug L?) o
Country i Publication
Subjects Mean Range
Finland 951 0.016 <0.010- 3.70 Maarit et al.(2009) [12]
Japan 168 0.0056 0.0008 - 0.0356 Tolmachev et al.(2006) [13]
Jordan 60 0.32" 0.018 - 3.42" Al-Jundi et al.(2004) [14]
Italy 38 0.010 0.001 - 0.044 Galletti et al.(2003) [15]
USA 499 0.011 Ry Ting et al.(1999) [16]
Germany 13 0.0114" -t Beyer et al.(1993) [17]
India 20 0.0128 0.0029 - 0.040 Dang et al.(1992) [18]
Slovenia 10 0.0128 0.003 - 0.049 Byrne et al.(1991) [19]
“: Refers to uranium concentrations unit of pg d*
T: Not available
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Table 3. Results for Dose Assessment of Unexposed Subjects.

Sample 1D Effective Dose (uSv y™)
URI-1 0.472
URI-2 141
URI-3 0.869
URI-4 3.33
URI-5 4.15
URI-6 1.99
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Analysis of Uranium Concentrations in Urine Samples Using Alpha Spectrometry
and Dose Assessment

Na-Rae Lee", Seung-Jae Han" ", Kun-Woo Cho" ", Kyu-Hwan Jeong *, and Dong-Myung Lee™ "

“University of Science and Technology, *Korea Institute of Nuclear Safety

Abstract - This study was conducted to measure the uranium concentrations in urine of some members of the general public

in Busan and Daejeon and to assess the annual committed effective doses from uranium analysis of daily excretion. As a

result, the rangee of total uranium concentrations in the urine for the residents in Busan and Daejeon were found to be 0,556

-1.53 mBq L' and 2.18-4.55 mBq L, respectively, It was noted that the uranium concentrations for the residents in Daejeon

were observed to be higher than those for the residents in Busan. This result assumes that the uranium concentrations in

the urines for the residents in Daejeon are probably related to the high uranium concentrations contained in the drinking

water of Daejeon city, The bedrock of Daejeon, known as granitic rocks formed in the Jurassic period of the Mesozoic Era,

contains high uranium contents.

Also, results showed no significant correlation with age or sex. The ranges of annual

committed effective doses from ingestion of uranium for the residents in Busan and Daejeon were calculated to be 0.472-1.41

#Sv and 1.99-4.15 #Sv, respectively.
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JOURNAL OF RADIATION PROTECTION, VOL.38 NO.3 SEPTEMBER 2013 142



