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Evaluation and Determination of U and Th in PMio using

Instrumental Neutron Activation Analysis
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Abstract

Airborne particulate matter of PMiy were collected at Korea Atomic Energy
Research Institute in Daejeon metropolitan city and the mass concentration of PMjo in
air as well as the amount of U and Th in PMiy by INAA were determined. The
concentration of PMyo except yellow dust days was lower than 100 ug/m’ criteria of
Daejeon city. Mean values of U and Th were 0.37 ng/m’ and 0.33 ng/m’, respectively
and those of yellow dust days were much higher than normal days. Enrichment
factors of U and Th calculated as a reference element, Sc, were 31.5 and 6.8,
respectively. From these results, it can be assumed that U was released from mixed
sources of anthropogenic and crustal origin and Th was from crustal origin. In the
viewpoint of health physics, absorbable amount of U-238 and Th-232 into human
body by respiration was estimated and internal exposure dose was evaluated as 1.06

and 0.17 nSv/year, respectively.
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Table 1. Analytical condition of U and Th in sampled filter by INAA.

o . . . Measuring Nuclide and
Element Irradiation time Cooling time | .
time gamma-ray energy
U 3 - 4 days 40000 sec. Np-239(278 keV)
1 hour
Th 2 weeks 4000 sec. Pa-233(312 keV)

Table 2. Average uranium concentration in various rocks.

Rock type Uranium(ug/g)
Acid ignneous 3.0
Intermediate igneous 15
Basic igneous 0.6
Meteorites 0.003
Phosphate rock 120
Bituminous shale 50-80
Normal granite 4
Limestone 1.3
Other sedimentary rocks 1.2
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Figire 1. Variation of PMjy concentration during sampling period.




Table 3. Concentrations of U and Th in PMjy with sampling date.

Sampling date U(ng/m’) Th(ng/m®)
2001-12-06 - 0.29
2001-12-14 0.41 0.31
2001-12-20 057 0.27
2001-12-27 0.13 0.33
2002-01-03 0.30 0.33
2002-01-10 0.03 0.31
2002-01-17 0.37 0.28
2002-01-24 0.17 0.30
2002-01-31 053 0.37
2002-02-07 0.62 0.36
2002-02-14 0.58 0.29
2002-02-21 0.12 0.35
2002-02-27 0.60 0.37
2002-03-07 057 0.30
2002-03-14 0.50 0.30
2002-03-21° 0.86 165
2002-03-22° 0.63 0.63
2002-03-28 0.24 0.32
2002-04-08" 0.47 0.86
2002-04-09" 0.18 0.50
2002-04-11 0.27 0.37
2002-04-12" 0.37 0.37
2002-04-14 0.28 0.36
Mean + SD” 040 + 0.21 044 = 0.30

i

e ean - Sd]gys 0.37 + 0.19 033 + 0.03

Mean + SD 050 £ 0.26 0.80 + 051

for yellow dust days
and *+* Indicate yellow dust day and standard deviation, respectively.
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Figure 2. Comparison between the concentrations of PMjy, U and Th during
sampling period.
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Figure 3. Enrichment Factors of U and Th with reference element of Sc.

Table 4. Results of annual internal exposure dose by U-238 and Th-232 in PMio.

Annual Internal

Effective Annual Annual Internal
Exposure for
. Conc. Dose Activity(Bq) Internal Exposure for
Nuclide 3 vellow dust
(ng/m”)  Coeff. Exposure normal days days
(Sv/Bq) (nSv/year)  (nSv/year) (nSv/year)
U-238 0398 160E-06 6.62E-04 1.06 0.93 1.33

Th-232 0429 290E-05 5.79E-06 0.17 0.13 0.31
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