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1. Introduction

Radionuclides in the radioactive waste disposed
into an underground repository can enter a biosphere
through the movement of underground water if
natural and artificial barriers are damaged by certain
causes. Rice fields in Korea are usually located in
low places and submerged for about half a year.
Considerable amount of underground water is used
for irrigating them. The above-mentioned conditions
make the paddy soils comparatively vulnerable to an
invasion of the radioactivity originated from such
radioactive wastes. Accordingly, it is very important
to have a reliable tool for evaluating the radionuclide
transfer from paddy soils to rice plants. Soil-to-plant
transfer of radionuclides is generally estimated using
the transfer factor (TF), which is a model parameter
defined as the concentration ratio between soil and
plant. This study was conducted for the purpose of
collating TF values for rice which have been

measured over last more than 30 years by KAERI.

2. Materials and methods

Most of the TF data was produced by means of pot
experiments in greenhouses. Soils were thoroughly
mixed with radioactive solutions for the top about
15-20 cm layers sometime before transplanting. Field
studies were also conducted for fallout *’Cs in mid
1990s. Tables 1 and 2 show physicochemical

properties of the soils

Table 1. Soil properties in greenhouse (GH) experiments

Physicochemical properties

Soil

oM . K* Ca® Clay Sand
code  pH o0 CEC' 0 e 0 ()
A 58 15 71 013 68 140 393
B 88 06 84 099 355 106 248
C 77 21 122 029 172 126 488
D 55 1.8 109 021 53 298 60
E 60 21 90 041 43 78 605
F 64 042 75 036 45 47 789
G 44 094 67 016 18 80 714
H 61 068 47 018 33 28 819
T 56 093 54 016 39 72 719
T 46 243 72 011 32 60 673
K 55 44 82 041 61 102 462
L 54 33 163 079 149 199 106
M 56 24 128 063 62 282 215
N 55 37 144 029 45 110 -
0 51 42 277 048 109 154 -
P 56 30 170 049 61 269 -
Q 51 49 435 094 205 252 -

OM: organic matter, CEC: cation exchange capacity

*unit: cmol kg™,

Table 2. Soil properties in field studies

Soil Physicochemical properties

oM . Clay Silt Sand
ol PH o CBCT e ) )
SI 55 374 114 140 274 586
S2 58 324 102 140 210 650
3 55 169 128 170 30.1 529
S4 56 224 75 200 407 393
S5 57 655 146 140 381 479
S6 55 194 95 201 296 503
S7 49 312 73 175 223 602
S8 58 214 86 204 199 597
SO 43 207 147 259 511 23.0
SI0 50 195 65 173 171 656
SI1 56 252 9.1 164 401 435
S12 64 183 93 213 367 420

OM: organic matter, CEC: cation exchange capacity

*unit: cmol kg™

Radioactivity analysis was made by means of
gamma spectrometry or total-beta counting. TF

values (dimensionless) were calculated as follows;
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_ Cplant
TF = Csoil (1)

where Coie (Bq kg'-dry) is the radionuclide
concentration in the plant part of interest and Cy,;

(Bq kg'-dry) is that in the soil.

3. Results and discussions
3.1 Radiocesium (¥’ Cs)

The results on the radiocesium transfer are

summarized in Tables 3 and 4.

Table 3. Summary for the Cs TF data from GH experiments

Table 6. Summary for the Tc TF data from GH experiments

Plant Statistics on TF values
part  N(soils)® AM GM Min. Max.
BR 4 (N~Q) 13E03 1.1E03 54E-04 25E-03
Straw 4 (N~Q) 88E-01 83E-01 53E-01 13E+H00
3.4 Radioiodine (")

TF data for '°I is summarized in Table 7.

Table 7. Summary for the I TF data from GH experiments

Plant Statistics on TF values
part  N(soils)* AM GM Min.  Max.

BR 3 (K~M) 36E03 29E-03 1.1E03 64E-03

Plant Statistics on TF values
pat  N(soils)® AM GM Min.  Max.
BR 13(A~-M) 49E02 29E02 8.1E-03 1.6E01
BR 3(K~M) 6.0E-02 3.0E-02 8.1E-03 15E0I
Chaff 3(&~M) 18E-01 8.1E-02 2I1E02 4.5E-01
Staw  3(K~M) 99E-02 50E-02 1.6E-02 25E-01

BR:brown rice, AM:arithmetic mean, GM:geometric mean
*number of soils tested (See table 1.).

Table 4. Summary for the Cs TF data from field studies

3.5 Others ( 54Mn, 60C0, 652n)

The other TF data is summarized in Table 8.

Table 8. Summary for the BR TFs of other radionuclides

Nuc- Statistics on TF values
lide N(soils)® AM GM Min.  Max.

Mn  5(F~J) 29E01 26E01 12E01 52E01
®Co 4(FGJL)) 47E03 43E-03 22E03 6.0E-03
Zn  4(G~J) 19E+00 17E+00 58E-01 27E+0

Plant Statistics on TF values
part N? AM GM Min. Max.
BR 12 5.7E-03 4.5E-03 1.2E-03 1.1E-02

3.2 Radiostrontium (*Sr, *°Sr)

Table 5 summarizes the TF data of radiostrontium
from greenhouse experiments. Straw had the highest

TF value, followed by chaff, then brown rice.

Table 5. Summary for the Sr TF data from GH experiments

Plant Statistics on TF values

part  N(soils)* AM GM Min.  Max.

BR  4FK~M) 44E02 30E-02 16E02 12E01

BR  3(K~M) 19E02 19E02 16E02 25E02
Chafft 3 (K~M) 17E01 15E01 9.7E-02 2.8E-01
Staw 3 (K~M) 7.E01 66E-01 42E-01 1.1EH0

3.3 Technetium (*Tc)

TF data for ®Tc is summarized in Table 6,

showing its very low mobility to seeds.
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4. Conclusions

For a reliable estimation of the ingestion dose, it is
important to use site-specific transfer data. Much
additional rice TF data needs to be domestically
produced for a sufficiently reliable estimation of the
dose due to a repository.
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