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Table S1. Input variable database for the random forest model calculation. The data are taken from the JAEA-SDB [1], otherwise stated.

No. Element Redox®? IR™(A)[2] ENY[3] CEC? (meq/100 g) SA® (m*/g) LS? (mL/g) TIonic S® (mol/L) pH  Co" (mol/L) Ky (m’/kg)
1 Co 2 0.745 1.7 78D [4] 760 [4] 200 0.1 4.4 1.00E-06 3.98E-02
2 Co 2 0.745 1.7 78D [4] 760 [4] 200 0.1 2.6 1.00E-06 6.31E-02
3 Co 2 0.745 1.7 780 [4] 760 [4] 200 0.1 3 1.00E-06 6.31E-02
4 Co 2 0.745 1.7 78) [4] 760" [4] 200 0.1 33 1.00E-06 7.94E-02
5 Co 2 0.745 1.7 78) [4] 760" [4] 200 0.1 5 1.00E-06 1.00E-01
6 Co 2 0.745 1.7 78) [4] 760" [4] 200 0.1 6 1.00E-06 1.58E-01
7 Co 2 0.745 1.7 78V [4] 760V [4] 200 0.1 7.3 1.00E-06 6.31E-01
8 Co 2 0.745 1.7 78V [4] 760V [4] 200 0.1 6.9 1.00E-06 1.58E+00
9 Co 2 0.745 1.7 78V [4] 760V [4] 200 0.1 7.6 1.00E-06 2.51E+00
10 Na 1 1.02 1.01 780 [4] 760" [4] 200 0.1 72 1.00E-06  3.98E-03
11 Na 1 1.02 1.01 780 [4] 760" [4] 200 0.1 43 1.00E-06  5.01E-03
12 Na 1 1.02 1.01 789 [4] 7600 [4] 200 0.1 5 1.00E-06  5.01E-03
13 Na 1 1.02 1.01 78D [4] 760 [4] 200 0.1 5.8 1.00E-06 5.01E-03
14 Na 1 1.02 1.01 78D [4] 760 [4] 200 0.1 8 1.00E-06 5.01E-03
15 Na 1 1.02 1.01 780 [4] 760 [4] 200 0.1 9 1.00E-06 5.01E-03
16 Sr 2 1.18 0.99 78) [4] 760 [4] 200 0.1 3.9 1.00E-06 1.58E-02
17 Sr 2 1.18 0.99 78) [4] 760 [4] 200 0.1 4.3 1.00E-06 2.51E-02
18 Sr 2 1.18 0.99 78) [4] 760" [4] 200 0.1 5.5 1.00E-06 2.51E-02
19 Sr 2 1.18 0.99 78V [4] 760V [4] 200 0.1 7.1 1.00E-06 3.16E-02
20 Sr 2 1.18 0.99 78V [4] 760V [4] 200 0.1 8.1 1.00E-06 6.31E-02
21 Sr 2 1.18 0.99 780 [4] 760" [4] 200 0.1 89  1.00E-06  631E-02
2 Sr 2 1.18 0.99 780 [4] 760" [4] 200 0.1 9.7  1.00E-06  7.94E-02
23 Am 3 0.975 12 780 [4] 760" [4] 25 0.0085)[6,7] 82  1.00E-09  6.60E+00
24 Cs 1 1.67 0.86 780 [4] 760" [4] 25 0.0085)[6,7] 82  1.00E-10  1.40E+00
25 Np 5 0.75 1.22 780 [4] 760" [4] 25 0.0085[6,7] 82  1.00E-09  1.20E-01
26 Pu 4 0.86 1.22 780 [4] 760" [4] 25 0.0085[6,7] 82  1.00E-09  3.50E+00
27 Sr 2 1.18 0.99 780 [4] 760" [4] 25 0.0085[6,7] 82  1.00E-11  2.90E+00
28 Th 4 0.94 111 789 [4] 760" [4] 25 0.0085"[6,7] 82  1.00E-14  6.00E+00
29 U 6 0.89 1.22 78D [4] 760" [4] 22.5 0.0085Y[6,7] 8.2 1.00E-08 9.30E-02
30 Pa 5 0.78 1.14 789 [4] 7607 [4] 25 0.0085"[6,7] 82  1.00E-13  5.00E+00
31 Co 2 0.745 1.7 78V [4] 760V [4] 200 0.1 8 1.00E-06 7.94E+00
32 Co 2 0.745 1.7 78V [4] 760V [4] 200 0.1 8.4 1.00E-06 1.00E+01
33 Co 2 0.745 1.7 789 [4] 7600 [4] 200 0.1 9 1.00E-06  3.98E+01
34 Co 2 0.745 1.7 780 [4] 760" [4] 200 0.1 95  1.00E-06  1.00E+02
35 Cs 1 1.67 0.86 780 [4] 760" [4] 200 0.1 49  1.00E-06  1.00E-01
36 Cs 1 1.67 0.86 780 [4] 760 [4] 200 0.1 9.2 1.00E-06 1.26E-01
37 Cs 1 1.67 0.86 78D [4] 760 [4] 200 0.1 4 1.00E-06 1.58E-01
38 Cs 1 1.67 0.86 78D [4] 760 [4] 200 0.1 8 1.00E-06 1.58E-01
39 Cs 1 1.67 0.86 78) [4] 760" [4] 200 0.1 5.8 1.00E-06 2.00E-01
40 Cs 1 1.67 0.86 78) [4] 760 [4] 200 0.1 9.9 1.00E-06 2.00E-01
41 Cs 1 1.67 0.86 78V [4] 760V [4] 200 0.1 6.9 1.00E-06 2.51E-01
42 Cs 1 1.67 0.86 78V [4] 760V [4] 100 0.1 9.13 1.00E-01 1.00E-02
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4 87E+01
5.57E+01
7.92E+00
9.43E+01
1.35E+00
1.50E+00
2.28E+00
2.46E-01
2.69E-01
5.42E-01
6.97E-01
8.51E-01
1.30E+01
1.30E+01
1.40E+01
1.70E+01
7.70E-02
7.90E-02
1.20E-02
8.20E-01
8.20E-01
8.20E-01
8.20E-01
3.00E-04
1.30E-03
2.90E-03
4.40E-03



718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
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0.745
0.745
0.745
1.67
1.67
1.67
1.67
1.67
1.67
1.67
2.2
1.18
1.18
1.18
1.18
1.18
1.18
1.18
0.94
0.94
0.94
0.94
0.94
0.94
0.86
0.86
0.86
0.86
0.86
0.86
0.975
0.975
0.975
0.975
0.975
0.975
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69

1.7
1.7
1.7
0.86
0.86
0.86
0.86
0.86
0.86
0.86
2.21
0.99
0.99
0.99
0.99
0.99
0.99
0.99
1.76
1.76
1.76
1.76
1.76
1.76
1.22
1.22
1.22
1.22
1.22
1.22
1.2
1.2
1.2
1.2
1.2
1.2
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75

73.29 [4]
73.29 [4]

73.29 [4]
73.29 [4]
73.29 [4]
73.29 [4]
73.29 [4]

73.29 [4]
73.29 [4]
73.29 [4]
73.29 [4]
73.29 [4]

6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]
6879 [4]

50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
100
100
100
100
100
100
100
100
100

0.007% [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
0.007% [10]
0.007% [10]
0.007% [10]
0.007% [10]
0.007% [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
0.0079 [10]
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0.001
0.001
0.1
0.1
0.1
0.001
0.001
0.001

2.9
7.8
7.1
7.3
7.3
1.5
29
1.6
7.8
7.1
7.9
7.3
1.5
7.3
1.6
29
7.8
7.1
10.1
10.1
10.1
10.1
10.1
10.1
9.4
9.4
9.4
9.4
9.4
9.4
94
94
94
94
94
9.4
7.63
10.94
4.66
491
10.78
10.83
7.34
7.47
10.96

1.02E-03
9.33E-06
1.02E-04
7.71E-03
7.71E-03
7.71E-03
8.13E-04
7.71E-03
8.35E-06
8.05E-05
9.46E-03
1.18E-02
1.18E-02
1.18E-02
1.18E-02
1.16E-03
1.27E-05
1.18E-04
1.10E-11
1.10E-11
1.10E-11
1.10E-11
1.10E-11
1.10E-11
4.30E-11
4.30E-11
4.30E-11
4.30E-11
4.30E-11
4.30E-11
1.20E-10
1.20E-10
1.20E-10
1.20E-10
1.20E-10
1.20E-10
1.00E-04
1.00E-06
1.00E-04
1.00E-04
1.00E-06
1.00E-06
1.00E-04
1.00E-04
1.00E-06

6.30E-03
3.50E-01
4.30E-01
7.50E-03
7.80E-03
9.90E-03
3.70E-02
4.40E-02
8.90E-02
4.50E-01
8.00E-05
1.90E-03
2.20E-03
2.40E-03
6.80E-03
8.00E-03
3.00E-01
3.80E-01
2.70E+01
3.20E+01
5.50E+01
7.50E+01
8.20E+01
8.50E+01
1.30E+01
1.60E+01
1.10E+01
2.10E+01
8.70E+01
2.70E+01
1.20E+01
3.00E+01
1.00E+02
4.60E+01
1.10E+02
3.00E+01
1.15E+00
1.56E+00
2.71E-01
2.78E-02
2.90E+00
2.90E+00
3.17E+00
3.17E+00
3.56E+00



763 Ni 2 0.69 1.75 73.29 [4] 6879 [4] 100 0.001 505  1.00E-04  3.71E-01
764 Ni 2 0.69 1.75 73.29 [4] 6879 [4] 100 0.1 5.1 1.00E-04  7.00E-02
765 Ni 2 0.69 1.75 73.29 [4] 6879 [4] 100 0.1 764  1.00E-04  7.73E-01
766 Nb 5 0.64 1.23 73.29 [4] 6879 [4] 50 0 7.7 1.40E-07  1.15E+00
767 Nb 5 0.64 1.23 73.29 [4] 6879 [4] 50 0.715" [9] 7.1 220E-07  1.20E+00
768 Nb 5 0.64 1.23 73.29 [4] 6879 [4] 50 0 7.8 1.40E-07  1.38E+00
769 Nb 5 0.64 1.23 73.29 [4] 6879 [4] 50 0 8.2 140E-07  1.44E+00
770 Nb 5 0.64 1.23 73.29 [4] 6879 [4] 50 0.715" [9] 74 220E-07  1.84E+00
771 Nb 5 0.64 1.23 73.29 [4] 6879 [4] 50 0.715" [9] 75 220E-07  6.38E+00
772 Zr 4 0.72 1.22 73.29 [4] 6879 [4] 50 0 7.7 9.20E-08  1.30E+00
773 Zr 4 0.72 1.22 73.29 [4] 6879 [4] 50 0.715" [9] 7.4 1.50E-07  1.55E+00
774 Zr 4 0.72 1.22 73.29 [4] 6879 [4] 50 0 7.8 9.20E-08  2.77E+00
775 Zr 4 0.72 1.22 73.29 [4] 6879 [4] 50 0 8.2 9.20E-08  6.91E+00
776 Zr 4 0.72 1.22 73.29 [4] 6879 [4] 50 0.715" [9] 75 1.50E-07  8.28E+00
777 Zr 4 0.72 1.22 73.29 [4] 6379 [4] 50 0.715” [9] 7.1 1.50E-07  9.50E-01

a) Oxidation number; b) Ionic radius; ¢) Electronegativity; d) Cation exchange capacity; e) Surface area; f) Solid-liquid ratio; g) lonic strength; h) Initial radionuclide concentration; i) represented
as ‘MX-80’ in JAEA-SDB; j) represented as ‘SWy-2" in JAEA-SDB; k) represented as ‘Kunigel V1’ in JAEA-SDB; 1) represented as ‘synthetic groundwater’ in JAEA-SDB; m) represented as
‘synthetic porewater’ in JAEA-SDB; n) represented as ‘seawater’ in JAEA-SDB; o) represented as ‘tap water’ in JAEA-SDB
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