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Japan Nuclear Cycle Development Institute (JNC) had developed the sorption database (JNC-SDB) which 

includes distribution coefficient (Kd) data of important radioactive elements for bentonite and rocks in order 

to define a dataset to evaluate the safety function of retardation by natural barrier and engineered barrier in 

the H12 report. Then, JNC added to the database the sorption data from 1998 to 2003 collected by literature 

survey.  

In this report, Japan Atomic Energy Agency (JAEA) has updated the sorption database: 

(1) JAEA has widely collected the sorption data in order to extend the sorption database. The JNC-SDB 

has been added the published data which are not registered in the sorption database so far. 

(2) For the convenience of users the JNC-SDB was partially improved such as the automatic graph 

function.  

(3) Moreover, errors during data input in the part of the JNC-SDB were corrected on the basis of reviewing 

data in the database according to the guideline; “evaluating and categorizing the reliability of 

distribution coefficient values in the sorption database”. 

In this updated JNC-SDB, 3,205 sorption data for 23 elements, which are important for performance 

assessment were included. The frequency of Kd for some elements was clearly shown by addition of the 

sorption data. 

Keywords: Sorption Database, Distribution Coefficient, Kd, Batch Technique, Bentonite, Rocks, HLW 
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Allard and Beall (1979) Am atm/redox condition 

Allard et al.(1982) Pa atm/redox condition 

Ames et al.(1983a) U atm/redox condition 

Andersson et al.(1983b) Cs, Sr atm/redox condition 

Benischek et al.(1992b) Cs, Sr atm/redox condition 

Berry et al.(1990b) U, Pu, Sr atm/redox condition 
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Hsu and Chang (1994) Cs atm/redox condition 
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Muurinen et al.(1985) Co, Cs, Sr atm/redox condition 

Ohnuki (1994b) Cs atm/redox condition 

Onodera et al.(1994) Cs, Sr atm/redox condition 

Sakamoto et al.(1990) Np atm/redox condition 

Stammose and Dolo (1990) Am atm/redox condition 

Yucel and Ozmen (1996) Cs atm/redox condition 

Allard et al.(1979b) Nd, Pu, Tc, U redox 

Allard et al.(1982) Pu redox 

Ames et al.(1981) Np redox 

Ames et al.(1983a) U redox 

Berry et al.(1989) U redox 

Degueldre et al.(1994) Am redox 

Higgo et al.(1983) Am, Np redox 

Inoue and Morisawa (1975) Mn, Zn, Mo redox 

Kozai et al.(1994) Np redox 

Kozai et al.(1996) Np redox 

Morgan et al.(1987) U, Np, Pu redox 

Oda et al.(1999) Sn redox 

Onodera et al.(1994) Cs, Sr redox 

Salter (1982) Cs, Np, Sr, U redox 

Salter (1981) Am, Cs, I, Np, Pu, Ra, Se, Sr, Tc, U redox 

Sato and Shibutani (1994) Am, Cs, Pu redox 

Shade et al.(1984) U redox 

Ticknor (1993) Np redox 

Yamaguchi et al.(1991) Np redox 

Ashida et al.(1999) Np Eh end 

Henrion et al.(1985) Tc Eh initiqr Eh end

Higgo et al.(1983) Am, Np Eh initiqr Eh end

Hooker et al.(1986) Tc Eh initiqr Eh end

Nagasaki et al.(1994) Am Eh end 

Palmer and Meyer (1981) Tc Eh initiqr Eh end

Salter (1982) Cs, Np, Sr, U Eh end 
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G T²S�op II-d��(Â�i�z
�H�� yz�?v�
�����I(ÂG


 pH�VxTÒyzx£��AB�kjzò¼;¨j�Z�V�C0;pHIJ��T

ÒD� yzv��
�H��EFx��¬z�h|}N

��� ÒÓ ��u÷

Berry et al.(1990b) Sr, U water type 

Degueldre et al.(1994) Am water type 

Nagasaki et al.(1997) Am water type 

Onodera et al.(1994) Cs, Sr water type 

Yucel and Ozmen (1996) Cs water type 

K T²S�op II-e��(Â�i�z�¢� yz�?v�
�����

��� ÒÓ ��u÷

Baston et al.(1995a) U, Tc temp 

Berry et al.(1988a) Am, Cs, Nb, Ni, Sr temp 

Berry et al.(1988b) Cs, Ni temp 

Higgo et al.(1983) Am, Np temp 

Inoue and Morisawa (1975) Sr, Cs, Co, Mn, Zn, Ag, Fe, Mo temp 

Nagasaki et al.(1994) Am temp 

Nagasaki et al.(1997) Am temp 

Oda et al.(1999) Sn temp 

Palmer and Meyer (1981) Tc temp 

Salter et al.(1981) Am, Cs, Np, Pu, Ra, Se, Sr, Tc, U temp 

L T²S�op II-f��(Â�i�z���M#RSN� yz�?v�
����

�I�OP}�
O�
���qz Kd�
EFxQR�h;[�;M¢-Ú �ÕH

j�(Q�Ôyz¡���S´�xÆÛyz�hN

��� ÒÓ ��u÷

Andersson et al.(1983b) Cs, Sr, Tc Solution/Solid 

Higgo et al.(1983) Am, Np Solution/Solid, Solution/Solid Table 

Oda et al.(1999) Sn Solution/Solid 

Palmer and meyer (1981) Tc Solution/Solid 

Torstenfelt et al.(1982) Pa Solution/Solid 

Wood et al.(1982) Cs, Np, Pu, Ra, Se, Sr, Tc, U Solution/Solid 

T8 T²S�op II-g��(Â�i�z��Á� yz�?v�
�����8 8 8 8 8

I��ÁÕ;�yUzò¼iqrKÀÈUzò¼[��ÁÕ 0 %� 100 %��jò¼]X;

I*��ÕKÀ ~z�h;YZxV�zq�~þâ~(ÂÃÄÕ)*�Zkjz�¶

��ÆÇxÁ!N

8 8 Y
T²S�op II-g\X;��III-füWN����¢III-hüWN\�����

X8 T²S�op II-h��(Â�i�zO�
���¢� yz�?v�
�����8 8 8

IO�
¸¹�qz Kd�
EF
YZxÆÇyz{\|}N

����������������������
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��� ÒÓ ��u÷

Allard and Beall (1979) Am C init 

Baston et al.(1991) Th C init 

Baston et al.(1992a) Th C init 

Baston et al.(1997) Cm, Np, Tc, U C init 

Fukumoto et al.(2000) Am C init 

Hsu and Chang (1994) Cs C init 

Inoue and Morisawa (1975) Sr, Cs, Co, Mn, Zn, Ag, Fe, Mo C init 

Konishi et al.(1988) Am, Cs, Sr C init 

Torstenfelt et al.(1982) Pa C init 

[ T²S�op II-i��(Â�i�zO�
�-��»� yz�?v�
����

�I��(Â�ijk;·îS¾�³\U���
��Å
 Kd�
EFÕ�zò¼;

�-��»
]j�qg^~Í� KdÕ_�ZzN

��� ÒÓ ��u÷

Andersson et al.(1983b) Cs, Sr Separation 

Baston et al.(1995a) U, Tc Separation 

Baston et al.(1999) Ac, Am, Np, Pa, Po, U, Tc Separation 

Baston et al.(1992a) Th Separation 

Baston et al.(1997) Cm, Np, U, Tc Separation 

Berry et al.(1988b) Cs, Ni Separation 

Berry et al.(1990a) U Separation 

Berry et al.(1991a) Pu, U Separation 

Erdal et al.(1977) Ba, Ce, Co, Cs, Eu, I, Mo, Nb, Ru, Sb, Sr, U Separation 

Fukumoto et al.(2000) Am Separation 

Gorgeon (1994) Am, Np, U, Cs Separation 

Hsu and Chang (1994) Cs Separation 

Konishi et al.(1988) Am, Cs, Sr Separation 

Kozai et al.(1996) Np Separation 

Ohnuki et al.(1992) Cs, Sr Separation 

Onodera et al.(1994) Cs, Sr Separation 

Mucciardi et al.(1979) Am, Cs, I, Np, Pu, Sr, Tc Separation 

Sakamoto et al.(1990) Np Separation 

Salter et al.(1981) Am, Cs, I, Np, Pu, Ra, Se, Sr, Tc, U Separation 

Stammose et al.(1992) Am, Np, U Separation 

Ticknor (1993) Np, Pu, U Separation 

Yucel and Ozmem (1996) Cs Separation 

` T²S�op II-j��(Â�i�zèaÊ�� yz�?v�
�����I^~z

èaÊ�\�Å�� X�Z��jØÙÕ_�Zkjz(Â
ò¼;[�X;(ÂGÕ

bc��Í�kjzY�Õ;íd;e¢�°~(Â�qgµ�Zkjzò¼Õf[�jN

��� ÒÓ ��u÷

Berry et al.(1990a) U Contact time 

Morgan et al.(1987) U Contact time 

Oda et al.(1999) Sn Contact time 

Onodera et al.(1994) Cs, Sr Contact time 

Salter et al.(1981) Am, Cs, I, Np, Pu, Ra, Se, Sr, Tc, U Contact time 

����������������������
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Shibutani et al.(1998) Pu Contact time 

Yucel and Ozmen (1996) Cs Contact time 

     

g8 T²S�op II-k��(Â�i�zhi�»� yz�?v�
�����

8 8 IÒ��
�?�qg;����N

j8 T²S�op II-l��(Â�i�zO�
k��� yz�?v�
�����

8 8 IÒ��
�?�qg;����N

l8 T²S�op II-m��(Â�i�zèa�O� yz�?v�
�����

8 8 IÒ��
�?�qg;����N

m8 T²S�op II-n��(Â�i�znÆÁ�� yz�?v�
�����

8 8 I×°°�;�g��¦ùZ���(Â�0¿ nÆÁ�X;�����nÆÁ�q

g�9[�j�oÍk;p�;�g��I*�qg_�Z�Á	
v��
]j�0

¿Àqr���N

��� ÒÓ ��u÷

Baston et al.(1995a) U, Tc replicates 

Baston et al.(1999) Pa replicates 

Fukumoto et al.(2000) Am replicates 

Hsu and Chang (1994) Cs replicates 

Konishi et al.(1988) Cs, Sr, Am replicates 

Muurinen et al.(1985) Co, Cs, Sr replicates 

Oda et al.(1999) Sn replicates 

Mucciardi et al.(1979) Am, Cs, I, Np, Pu, Sr, Tc replicates 

Salter et al.(1981) Am, Cs, I, Np, Pu, Ra, Se, Sr, Tc, U replicates 

Yucel and Ozmen (1996) Np replicatesiqr error

Hooker et al.(1986) Tc error 

Nagasaki et al.(1997) Am error 

s8 T²S�op II-o��(Â�i�z�²���Åx� yz�?v�
�����

8 8 IÒ��
�?�qg;����N

t �
s

��� ÒÓ ��u÷

Degueldre et al.(1994) Am Additional information 
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��-2 � ����� ! ������������ "� ��������

8 ��
���ijk;©ª�� KdX;ÁÂ�\X~ ½>�\�g;VW
ugI½ 5

«N\�z�

ÒÓ Kd���
«�[�
-�] ���

I 1«[�
s] Andersson et al.(1983b) 

Np 4«[®¯] Tsukamoto et al.(1994) 

~i;[8 ]�X;�
-�I��;®¯;�
sNxµy�

[�;��q��� Kd���X;VW
ugI½ 537«N\�z�

ÒÓ Kd���
«�[�
-�] ���

Pa 16«[�
s] Allard et al.(1982) 

Th 2«[®¯] iqr 17«[�
s] Allard et al.(1982) 

U 1«[®¯] iqr 14«[�
s] Allard et al.(1982) 

Np 2«[®¯] iqr 6«[�
s] Allard et al.(1982) 

Pu 21«[�
s] Allard et al.(1982) 

Am 19«[�
s] Allard et al.(1982) 

I 69«[�
s] Andersson et al.(1983b) 

Cs 9«[��];6«[®¯]iqr 6«[�
s] Hsu and Chang (1994) 

U 48«[®¯] iqr 77«[�
s] Morgan et al.(1987) 

Np 43«[®¯]iqr 43«[�
s] Morgan et al.(1987) 

Pu 24«[®¯]iqr 54«[�
s] Morgan et al.(1987) 

Am 17«[®¯]iqr 41«[�
s] Morgan et al.(1987) 

Cs 1«[®¯] Ohnuki et al.(1992) 

Sr 1«[®¯] Ohnuki et al.(1992) 
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