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Abstract - Soybean plants were exposed to HTO vapor in an exposure box for 1 hour at
different growth stages. Relative concentrations of TFWT at the end of exposure (percent
ratios of TFWT concentrations to mean HTO concentrations in air moisture in the box
during exposure) decreased on the whole in the order of leaf > shell > seed > stem with
the highest values of 40.2% and 6.4% for leaf and stem, respectively. TFWT concentrations
reduced by factors of several thousands to several hundred-thousands from the end of
exposure till the harvest. The reduction factor decreased in the order of leaf > shell > see
d> stem. Relative OBT concentrations at harvest (ratios of the OBT concentration in the
dry plant part at harvest to the initial leaf TFWT concentration, ml g ') were in the range
of 22x10°~95x10" for seeds being the highest when the exposure was performed at the
actively seed-developing stage. The exposure time-dependent variation in the OBT
concentration was much greater in seeds and shells than in leaves and stems. It was
indicated that OBT would contribute to almost all the radiation dose due to the consumption
of soybean seeds in most cases after an acute exposure of growing plants to HTO vapor.
Present results are applicable to establishing and validating soybean *H models for an acute
accidental release of HTO.
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Fig. 1. Time courses of atmospheric HTO concen-
trations in the exposure box during each-time exposure.

Table 1. Meteorological conditions and HTO concentrations in air moisture in the exposure box during each-time

exposure.

Code of | Date of | Temperature(T) | Rel. humidity(%) Radiation(klux) HTO i?BZi/rm}Bl midity

CXDOSUTE| CXDOSUIE|  Range |Mean| Range |Mean| Range |Mean Range Mean
SB1 July 2 | 342-440 | 396 | 751-852 | 815 | 426-723 | 545 | 7,049-103385 | 77663
SB2 | July 13| 286-346 | 321 | 81.2-87.7 | 864 | 283-485 | 369 | 10306-183,736 | 147,428
SB3 | July 30 | 36.0-404 | 384 | 685870 | 842 | 309-546 | 391 | 6972-159935 | 114,135
SB4 | Aug. 9| 422-496 | 466 | 465-71.8 | 686 | 60.8-80.8 | 69.8 | 11488-79514 | 52672
SB5 |Aug 24| 268-446 | 376 | 743-89.0 | 810 | 470-650 | 555 | 6,161-126812 91,909
SB6 | Sep. 17 | 244-400 | 308 | 75.1-894 | 836 | 184-758 | 498 | 7323-249,183 | 137,088
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Fig. 2. TFWT concentrations in leaves at the end of
exposure and at harvest relative to mean HTO
concentrations in  air moisture  during each-~time
exposure(sown on May 22, harvested on Oct. 5).
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Fig. 3. TFWT concentrations in stem at the end of
exposure and at harvest relative to mean HTO
concentrations in- air moisture during each-time
exposure(sown on May 22, harvested on Oct. 5).
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Fig. 4 TFWT concentrations in shells at the end of
exposure and at harvest relative to mean HTO
concentrations in air moisture during each-time
exposure(sown on May 22, harvested on Oct. 5).
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Fig. 5. TFWT concentrations in seeds at the end of
exposure and at harvest relatve to mean HTO
concentrations in  air moisture  during - each-time
exposure(sown on May 22, harvested on Oct. 5).
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Fig. 6. TFWT concentration decrease with time after the
soybean exposure to HTO vapor on July 2.
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Fig. 7. TFWT concentration- decrease with time after the
soybean exposure to HTO vapor on Aug. 9.

Table. 2. Reduction factors of TFWT in different parts of the soybean plant exposed to HTO vapor at different

times.
Date of TFWT reduction factor *
al Ol exposure
Stem Leaves Shell Seed
July 2 9.07x10* 2.58x10° - -
July 13 1.06x10° 3.06x10° - -
July 30 2.78x10* 2.12x10° - -
Aug. 9 9.79x10° 9.92x10* 751x10* 1.89x10*
Aug. 24 2.77x10° 4.86x10* 2.18x10* 79x10°
Sep. 17 2.15x10° 494x10* 6.04x10° 1.45x10°

. TFWT concentration at the end of exposure
TFWT concentration at harvest (Oct. 5)




218 BAHERBREBER - B29E F4H 2004F

1.28-02

Oleaves

@mStem

1.0E=02 T===-=-=-m=-esesscsseeaooeococaeao-

R LR LT - [EEETLELTEEEP TR

6.0E-00

4.0E-00

Relative OBT conc. (m1%

2.0£-08

by 2 Wy 19 duly 30 Auy

0.0E+00
Date of exposure

Fig. 8. Relative OBT concentrations in soybean plants
at harvest after their exposure to atmospheric HTO at
different growth stages. -

o £&7lde FHZA FE Aozt A9 §
At

84 99 I FAME AT AF Fd= 93
E7190H ZAA} FLo wd FQ 2y Fad
Ao} ol F 10949 F¢L Wz ZAAd F4
AN © % F2I}AYI 2FE FEATA

WM& $52 A9 oo g NE FE

£ 1 AT ARNRHE 2R TLAAY
TFWT $E7 Qut ¥olx7] Adse &%
ARNAE o 100 W A=Y Ao RFTHE
Aok AE AoMA £¥ANE FUF AR
@l 2 W A=l Aol hehge,

24U OBT 55

F9 ASYAEE HTO %7 HEHYPL A
At HEAZIEZ F87)d FAG 4§99
A9 OBT AdisE: 2% 84 ey ok
OBT ddsEs IF F8 AF Y9 TFWT
$EBq wt)el dd AzAE U *H ¥x(Bq
ghel vz Yy

39 7 £49¥ OBT 4dlsEE HTO 3 FA
71wk 99 A 77x107%~20x10° 2719
A 21x107~11x10°, & 249 H$ 22x10°
"~95x10° Z mEHY A$ 35x10°~36%x10°
o] 2 HEA7) M Holr} FAN BE
Zol A ZAgHol v R o = OBT 4
desEs AS27] HEgMe AYR7t 248
o Egoy ALF7] o)F FAugy] JEAA
v T4o] A4FET 4 =y

T4 A9 OBT Ads=s A& 27 7€
29 HEqA 717G Wk A& 719 84 9¢
HZoA 71 Edth o]F L o] Wi} F F4lo

RO

71 SAEA E&3E A7o)7] HEY
Hug b

BT HAAE o FAIR F o]
QTH10L. ¥ F7] ol FoE HEZAI7} =0l
F5 FAS n%YdA49 OBT &7t 33 &
2dte AU,
flot Zol 349 F FHAAY 0BT 2%
T 7) BuE ¥ FAdA dE =101t o
AZ vz FEoU HIAE To] HEY F
B
=z

B

W Btk RE T VYDA T FEFo]

[
¥s Ao

2o Ay oo doe A3 7
B,

olx AFE T F8A FHAMY TFWT
2 OBT Ad%k, ¥ $49 ¥ % 334
2.4 A#7)7, OBTS TFWT 2t $AHE Sid=
9 Ao] 5oz & 9 Fo| A&Fe HTO 57
of IEZHY grEe ¢ AANE AFE A9
AH oz OBTe d3tA Hx AZA7|7t Ad2
W AEENR 25E TFWTY 930 FdiF
02 ZFUg ALz @godr

4 &

s@tate Fa FAZEA Fd ddd
HTO %71 9% A¥L #3394 HTO 3719
A2A AFYeYd ARE EAN3x HTOY FF,
TEWT $5¢ W3 OBT A4 5 *He ZIESH
W AsL A

F A4%9 HTO 37 5t #91, 347
2 714 zdd B Fos} Yok AE AF
Z 94 TFWT %7} dAang E4 o} 1
2 thgy A4 O 7 99 AP uksel o
3 B3 gaAoe] tiFEHI

AZE A% TFWT 5= g2 g > 244 >
24 > 2719 «olg oy FEAE 53] A&
a7 HE ZAS FHAAN M Edh
TFWT & FEAAA 59 2 94ZA7]9
gzt SH~FAT o) 2439

F8A OBT TE% ¥4 2 EA7|q wet
giton Hux % JAA BF FHAgN #F
HYtt F 249 OBT &5 249 ¥4 F
A7) BEA M Egn ZAEAY A4Sz F
ZA 74 2tk Fol A&Fol HTO 3719
AZHH F4 46d B2 HFHYE AF2 o
BB AL A9 AHoz OBTH 7]dstn
TFWTY 3% vjujd Roz fFs Ut

E d3dne 4dxE AAHdZRH HTOY ©



T A59AY HTO F7] 3 Fo] ©& 2E AW TFWT % OBT % 219

A4 ADgEA FHUH $E 43¢ 99 B
U £ 489 % 2 qest vud o)
HE 25¢ A% AZZE 089 4 Ug Ao
z 2t

UMl 2

2 7L FWlet N99 43 337

SEREEISE RIS ET B

2a2Ea

1. J. A. Garland and L. C. Cox, The absorption
of trititum gas by English soils, plants and
the sea, Water, Air and Soil Pollution 14,
103-114(1980)

2. S. Okada and N. Momoshima, Overview of
tritium:  characteristics,  sources, and
problems. Health Physics 65, 595-609(1993)

3. M. Murata and H. Noguchi, Dose delivered
by unit amount of tritium released into the
environment, J. Nuc. Sci. Tech., 34, 176-
184(1997)

4. S. Diabaté and S. Strack, Organically bound
tritium. Health Physics 65, 698- 712(1993)

5. S. Diabaté and S. Strack, Doses due to

Tritium Releases by NET-Data Base and
Relevant Parameters on Biological Tritium
Behaviour. KfK 4713, Kernforschungszentrum
Karlsruhe(1990)

6. 4835, UBF, o]9&, Z8H, FIF o
, Avjoltjolut], A1L=HEZ B9
T4 T8 gE& F% L ok HTO 37
HEA TFWT %2 OBT %%, dig LA
o8 3]A] A 2878 1%, 9-18(2003)

7. ICRP, Age-Dependent Doses to Members of
the Public from Intake of Radionuclides, ICRP
Publication 56, Part 1, Oxford, Pergamon
Press(1990)

8. A. W. Phippes, G. M. Kendall, J. W. Stather
and T. P. Fell, Committed Equivalent Organ
Doses from Intakes of Radiomiclides. Chilton,
NRPB-R245. HMSO, London(1991)

9. N. A Higgins, TRIF-An intermediate
approach to environmental tritium modelling.
J. Environ. Radioactivity, 36, 253-267(1997)

10. Y. H Choi, K. M. Lim, W. Y. Lee, S.
Diabate and S. Strack, Tissue free water
tritium and organicaily bound tritium in the
rice plant acutely exposed to atmospheric
HTO vapor under semi-outdoor conditions,
J. of Environ. Radioactivity 58, 67-85(2002)



