


 
 
本レポートは日本原子力研究開発機構が不定期に発行する成果報告書です。 
本レポートの入手並びに著作権利用に関するお問い合わせは、下記あてにお問い合わせ下さい。 
なお、本レポートの全文は日本原子力研究開発機構ホームページ（http://www.jaea.go.jp/index.shtml） 
より発信されています。このほか財団法人原子力弘済会資料センター＊では実費による複写頒布を行っ 
ております。 
 
〒319-1195 茨城県那珂郡東海村白方白根 2 番地 4 
日本原子力研究開発機構 研究技術情報部 研究技術情報課 
電話 029-282-6387, Fax 029-282-5920 
 
＊〒319-1195 茨城県那珂郡東海村白方白根 2 番地 4 日本原子力研究開発機構内 
 
This report is issued irregularly by Japan Atomic Energy Agency 
Inquiries about availability and/or copyright of this report should be addressed to  
Intellectual Resources Section, Intellectual Resources Department,  
Japan Atomic Energy Agency 
2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan 
Tel +81-29-282-6387,  Fax +81-29-282-5920 
 

© Japan Atomic Energy Agency, 2007 
 

 



JAEA-Technology 2007-042 

�������	
��
���� 14

C������

� ��������� !"�����#$%�& �

'()*+,-./012 ��,-./3���

456789:;<,-=2 
>?@�A

BC D+EFG HIEBJ KL*EMN OEPQ RLEST2 U

V2007W 4X 12'Y�Z

[\ 14V14

CZ]^_`a56����bcde�����	
��f�
���ghij4k

�l mnopEqr�?stu�vw	
xij4knogy1991W	
 2001W� 10Wzb

{�p�������	
� 14

C
�s|}~������b|�e�
����f 14

CO
2
��E

�f 14

C ����������������E������d�y�������	

���

� 14

C�����|}~����p�ab��eE14

C
����|}~�������+���

 �e_��!�j��:�����E���� 3�w���f CO
2
� 14

C��|}~ 3�w	


������f� 14

C�������y��:��� ]Ev�� � 14

C��¡¢:|}~�

�£¤¥¦ }§¨©�E14C���fª«¬����ab|­g®¯j��\°±�²³��!

´j�����#$%�&µ)*+��	
¶·¸b��f�
���g 14

C ���¹ºtub

»_n¼g½¾¿µÀ���y

456789:;<,-=ÁÂ319-11942 ÃÄÅÆÇÈ��ÉÉÊ 4-33 

+ '()*+,-./01 )*+ËÌ;<,-AÍ ��Î
>?;<Ï�ÐÑ ÒÓ

* ÔÕÖ× NESI

�����������������������

�



JAEA-Technology 2007-042 

Transfer of 
14

C Discharged from Tokai Reprocessing Plant into Rice Plant 

- Monitoring Data and a Simple Modeling Approach - 

Jun KOARASHI
+

, Hiroki FUJITA, Toshimitsu ONUMA*ESatoshi MIKAMI, 

Kiyomitsu AKIYAMA and Minoru TAKEISHI 

Radiation Protection Department, 

Nuclear Fuel Cycle Engineering Laboratories, 

Tokai Research and Development Center, 

Japan Atomic Energy Agency, 

Tokai-mura, Naka-gun, Ibaraki-ken 

VReceived April 12, 2007Z

Carbon-14 is one of the most important radionuclides from the perspective of dose estimation due to 

the nuclear fuel cycle. Japan Atomic Energy Agency (JAEA) has conducted the careful monitoring of 
14

C in 

airborne release from Tokai reprocessing plant (TRP), atmospheric CO
2
 and rice grains around TRP. This 

report reviewed the 
14

C monitoring data obtained over ten years from 1991 to 2001. A simple mathematical 

model for transfer of TRP-derived 
14

C into rice plant was tested using the data set. The model-calculated 

14

C concentrations in atmospheric CO
2
 and rice grain agreed well with the observations, suggesting an 

applicability of the simple modeling approach to environmental assessment for atmospheric 
14

C discharge 

under steady-state conditions. 
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��
�������
14

C��                 ����Bq/gC�

� R-1 R-2 R-3 ��� !"#$

1991 0.268 ± 0.002
a

 0.262 ± 0.002
a

 0.259 ± 0.002
a

 0.261 ± 0.002
b

1992 0.287 ± 0.002 0.286 ± 0.002 0.264 ± 0.002 0.264 ± 0.005 

1993 0.260 ± 0.002 0.270 ± 0.002 0.260 ± 0.002 0.254 ± 0.003 

1994 0.260 ± 0.002 0.258 ± 0.002 0.252 ± 0.002 0.255 ± 0.003 

1995 0.257 ± 0.002 0.263 ± 0.002 0.249 ± 0.002 0.254 ± 0.004 

1996 0.260 ± 0.003 0.272 ± 0.003 0.257 ± 0.003 0.251 ± 0.002 

1997 0.252 ± 0.002 0.265 ± 0.002 0.251 ± 0.002 0.250 ± 0.002 

1998 0.252 ± 0.002 0.253 ± 0.002 0.253 ± 0.002 0.252 ± 0.003 

1999 0.243 ± 0.002 0.247 ± 0.002 0.239 ± 0.002 0.248 ± 0.004 

2000 0.246 ± 0.002 0.245 ± 0.002 0.245 ± 0.002 0.244 ± 0.002 

2001 0.244 ± 0.002 0.247 ± 0.002 0.244 ± 0.002 %
a�������	
��
������
b�������������� �!"#$���� 14
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� 6. ������	 1999
��
��������

�� �� ������ �
���

(cm) 

� !"/#$!"

�%&' (%) 

5� 12� �� ( 0-3 50.9 

7� 15� )*+� 60 2-5 58.2 

8� 4� ,- 80 3-5 (

9� 20 ./ 130 0 (

9� 28� ./� 140 0 74.1 

� 7. 0�123456789:�;<

4=�>8:?�%&

(g�:/@)

����

1A��

1A�� B%&

(g�:/@)

CDE? A
a

CDE? B
b

FGHI J

50 KJL8* 18.2 6.2 3.3 8.0 0.7 

70 MJH,-* 54.1 14.8 9.8 23.1 6.4 

100 NO* 78.5 17.0 13.0 29.3 19.2 

120 ./* 91.6 17.9 13.1 30.6 30.0 

a��� 1 ����	
�	�
���������
b������������	
�	�
���������

�����������������������

����
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