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Abstract: It is important to study the corrosion mechanism of low carbon steel container and
the adsorption behavior of plutonium by corrosion products for evaluating the safety of radio-
active waste disposal sites. The study of corrosion behavior of low carbon steel packaging
container in radioactive waste repository and the adsorption behavior of corrosion products on
plutonium can provide theoretical basis for accurate prediction of plutonium migration behav-
ior and safety evaluation of repository. In this paper, the possible corrosion mechanism of
packaging container materials is summarized under the condition of waste geological disposal,
and the adsorption behavior of plutonium on corrosion products, the main factors affecting
the adsorption and the adsorption mechanism are systematically summarized, which provides
a reference for further study on the adsorption mechanism of plutonium on corrosion prod-
ucts in the future,
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Table 1  Sorption percentage and K, data of Pu to hematitet*$**

L T AR W L/ co(Pu)/ Ka/ 5
(m? g 1) (g« LD PR (mol » L™1) AR PHE (mL g 1) G/ %
35 0.32 PuC VD 3.63X107° 0. 1 mol/L NaClOj, 2.8 3.9X10? 11

5.5 5.9X 101 95

6.3 1.0X10° 97

Pu(lV) 9.51Xx 1010 0. 1 mol/L NaClO, 3.1 2.7X10? 8

5.5 3. 610" 92

7.0 5.9X 101 95

Pu( VD 2.02X 101 0. 1 mol/L NaClO, 3.0 9.9X10? 24

4.8 1.1X101 78

6.7 4.2X101 93

Pu(lV) 2.25X10 1 0. 1 mol/L NaClO, 3.0 2.0X10° 39

5.1 4.2X 10! 93

6.6 3.1X10° 99

36. 3 0.28 Pu(V) 1.5X10°8 0. 01 mol/L NaCl 3.0 36 1
5.0 6.2X10° 63

6.5 1. 8x10¢ 83

8.0 1.2X10° 97

1.38 Pu(V) 1.5X10°8 0. 01mol/L NaCl 8.0 7.2X10" 99

2.76 Pu(V) 1.5X10°8 0. 01 mol/L NaCl 3.0 7 2

.0 3. 610" 99

53.5 25 Pu(lV) 2.74X10°7 KR HLF K 8.4 9. 70X 10* 99
2.1X10° 99

A T K 8.6 2.6X10° 99

2.0X10° 99

PuCV) 2.74X1077 KK HL T K 8.4 49 55

93 70

A R T K 8.6 4.6x10? 92

4.0X103 99

R4 0.2 Pu(V) 2. 74X 1077 Jo e J-13 K 8.2 4.9X103 50
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Table 2 Sorption percentage and K, data of Pu to goethite %]
l:l:?%[ﬁﬂj’l/ fvﬂ(&tlf/ oS co (Pw)/ T DH i Ka/ W% Bt
(m?+g 1) (g« L1 (mol« L™ 1) (mL+g™H HAHE/%
51.8 0.55 PuCV) 1x10 1 0. 1 mol/L NaNOj3; 4.0 2.7X102 13
5.8 2.1X10* 92
8.0 1.8X10° 99
1Xx10°10 0. 1 mol/L NaNOs; 4.0 18 1
4.6 3.7X10? 17
5.9 5.8X10° 76
6.0 7.8X10? 30
7.0 2.1X10* 92
8.0 3.5X10* 95
9.8 1.8X10° 99
PuClV) 1x10 1 0.1 mol/L NaNO;,CT=10" 8.6 1.8X10° 99
0.1 mol/L NaNO; ,CT=100 8.6 2.9X10* 94
0. 1 mol/L NaNO;,CT=300 8.6 1.5X10° 45
0.1 mol/L. NaNO; ,CT=1 000 8.6 56 3
PuCV) 1x10 1 0.1 mol/L NaNQO;, CT=10 8.6 1.8X10° 99
0.1 mol/LL NaNO;, CT=100 8.6 2.9X10* 94
0. 1 mol/LL NaNO;, CT=300 8.6 1.8X103 49
0.1 mol/LL NaNO;3;,CT=1 000 8.6 37 2
68 25 Pu(lV) 2.74X10°7 KR T K 8.4 4.1X10° 99
1.5X10° 99
A R T K 8.6 2.3X10° 99
3.3X10° 99
PuCV) 2.74X10°7 KR T K 8.4 1.2X102 75
1.7X10% 81
A R T K 8.6 2.0X10° 98
2.0X10° 98
167. 2 0.12 PuCV) 1.5X10°¢ 0. 01 mol/L NaCl 6.5 2.0X10° 96
8.0 8.3X10° 99
0.3 PuCV) 1.5X10°8 0. 01 mol/L NaCl 3.0 68 2
8.0 3.3X10° 99
0.6 PuCV) 1.5X10°8 0. 01 mol/L NaCl 5.0 8.1x10° 83
51.8 0.55 PuClV) 1x10 1 0. 1 mol/LL NaNO; 2.6 9. 8x10? 35
4.0 7.3X10°% 80
6.2 3.5X 10! 95
9.0 1. 8X10° 99
1X10°10 0.1 mol/L NaNO; 2.3 2.0X10? 10
51.8 0.55 PuClV) 11010 0.1 mol/L NaNOQO; 3.7 1.8X10° 50
6.2 2.9X10* 94
PuCV) 1x10 1 0.1 mol/L NaNOQO; 4.0 18 1
6.0 3.5X10? 16
8.0 4. 4X10* 96
9.0 8. 9X10* 98
D CT FRE . CT=c(HCO; ) +¢(COF ), #ifii 5y mmol/L
3 BRTEREERE A W B E 4 EL R B4 T R R
Table 3 Sorption percentage and K, data of Pu to magnetite*!]
l:l:?@ﬁﬁfﬂ ‘(ﬁll:lf/ s <’«z(Pu)f 155 T DH i Kd/7 % B
(m? « g 1) (g+ LD (mol » L™ 1) (mL +g 1) HAa/ %
25.4 0. 39 PuCV) 1.5X10°8 0. 01 mol/L NaCl 3.0 5.3X10? 17
5.0 3.0X10* 92
8.0 2.5X10° 99
3. 94 PuCV) 1.5X10°8 0. 01 mol/L NaCl 3.0 56 18
5.0 2.6X10° 91
8.0 2.5X10* 99
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Fig. 2 General scheme for interaction of Pu with hematite colloids at different total concentrations of Pu,

and distribution of different Pu redox states
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