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Soil-to-Rice Seeds Transfer Factors of Radioiodine and Technetium
for Paddy Fields around the Radioactive-Waste Disposal Site in
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Abstract

Radiotracer experiments were performed over two years using pot cultures in a greenhouse to investigate soil-to-
rice seeds transfer factors of radioiodine and technetium for paddy fields around the radioactive-waste disposal site
in Gyeongju. Before transplanting rice seedlings, the top about 20 cm soils were thoroughly mixed with 2] (2007)
and *Tc (2008), and the pots were irrigated to simulate flooded rice fields. Transfer factors were determined as the
ratios of the radionuclide concentrations in dry rice seeds (brown rice) to those in dry soils. Transfer factors of
radioiodine and technetium were in the ranges of 1.1 x103~6.4 x 103 (three soils) and 5.4 x 104~2.5 x 103 (four
soils), respectively, for different soils. It seems that the differences in the clay content among soils played a more
important role for such variations than those in the organic matter content and pH. As the representative values of
radioiodine and technetium transfer factors for rice seeds, 2.9 x 10° and 1.1 x 103, respectively, were proposed. In
order to obtain more highly representative values in the future, investigations for the sites of interest need to be

carried out continuously.
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Table 1. Locations of the paddy fields for collecting experimental
soils

Field code Address Coordinate
GJ-1 Daebon-ri, Gampo E 1297 29' 34" N 357 45' 04"
GJ-2 Gookil-ri, Yangbuk E 1297 27' 46", N 357 44' 41"
GJ-3 Eopcheon-ri, Yangnam | E 129° 28' 29", N 35° 41' 35"
GJ-4 Sangra-ri, Yangnam E 129° 26' 59", N 35° 43' 31"
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Fig. 1. Map of the paddy fields for soil collection. All of them
are within a radius of 5 km from the site.
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Table 2. Transfer factors of radioiodine for rice seeds measured
in three different paddy soils

Soil code Soil properties * Seed 21 concentration Transfer factor b
pH (I5)[OM (%)[Clay (%)  (Bq kg - dry) *
GJ-1-07 | 55 44 10.2 182.2 + 209 6.4%103 + 73%10™
GJ-2-07 | 5.4 3.3 19.9 97.8 + 14,0 3.4%10° + 49x10*
GJ-3-07 | 5.6 2.4 28.2 323+ 152 1.1x10% +53x10"

4 OM: Organic matter
b Bq kg!-dry seeds (brown rice) per Bq kg-1-dry soil.
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Table 4. Reported values of the transfer factors of radioiodine and
technetium for rice seeds

Table 3. Transfer factors of technetium for rice seeds measured Nuclide N? | Transfer factor (min, ~max,) P | Method ¢ | Reference
in four different paddy soils 1251 1 4.4x10°~7.6x107¢ RE [24]
P 5 3 3 -

Soil cod Soil properties 4 Seed %I concentration Teansfer factor D 51 2 2.2x107~7.3x10 RE [25]
D01 code pH (15) OM <%> Ckly (%) (Bq kg| _ dry) ransfer factor 127I 14 lOX 1075”“240 X 10—2 FS [8,54]

GJ-1-08 | 55 3.7 11.0 505.8 & 187.4 1.4x10% £ 53x10* PSmre 1 <5.0%107 RE 31]

GJ2-08 | 5.1 42 15.4 863.5 * 240.3 2.5%10% £ 6,8x10™ 95T 1 <2.0x10™ RE 132]

2 = -4 + -4
G308 | 56 | 30 | 269 VL8 £ 905  |54x107 £ 26x107 a number of the soils studied
GJ-4-08 | 5.1 49 25.2 297.5 +129.3 8.4x10™ £+ 37x10™ b Bq kgl-dry seeds (brown rice) per Bq kg-l-dry soil.

2 OM: Organic matter

b Bq kg!-dry seeds (brown rice) per Bq kg-1-dry soil.

€ minimum and maximum values for four different pot sizes
A RE: radiotracer experiment; FS: field study,
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Table 5. Representative values of radioiodine and technetium
transfer factors for rice seeds proposed in two different sources

Representative TF value @

Source
Radioiodine Technetium
Present study 2.9%103 1.1x10%
TAEA(3 37] 3.8%107 (2.0x10™

2 for brown rice,
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