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Calculation on the Distribution of Americium Species in Beishan Groundwater
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Abstract; Americium has lots of species in aquatic solution. It is difficult to measure the distri-
bution of americium species while they can be calculated by many geochemical software.
EQ3NR is a part of EQ3/6 which is a powerful geochemical modeling code. It is used to calcu-
late the species distribution of some nuclides and saturated indexes of minerals usually. The
distribution of Am species in Beishan groundwater system was simulated by EQ3NR. The re-
sults of calculation show that the main species of Am are AmCO; , AmSO/, Am(CO,), ,
Am®*", AmOH?*", AmF*" and Am(SO,), etc.. The influence of pH value on species distribu-
tion of Am is not significant when the pH value of groundwater is between 4-6, while the influ-
ence of pH is strong when pH value is higher than 6. The aerobic and anoxic conditions have
little influence on the americium speciation distribution. Because the edition of the database is
older, there will be a little difference between the simulated results and real circumstance. The
database should be mended.
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Table 1 Composition of Beishan groundwater
(Compositions) p/(mg + L5 (Compositions) p/(mg + 1.7 (Compositions) p/(mg + LD
Nat 1027 Fe(Total Fe) 0. 25 CO% ™ (Total CO3 ™) 138
K 16.1 - 1. 89 NO; 30.2
Ca®™ 206 Cl™ 1155 SO%™ (Total SO7 ) 1074
Mg? ™" 51.2 Br— 0. 057 SiO; (Total SiO;) 13.1
2 Am Am

Table 2 Stabilize constant of Am and some anions

(Ligands) il
2 3
SO? 3.6137 5.028 4
Cl™ 1.100 2 1.562 8
CO3~ 8. 26 13.3 14. 95
NOs 1. 153 1. 661
OH™ 7.41 12.0 18.2
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lg BCAMCO; ) =1g («(AmCO; )/ Am*t, Am (SO,), ,
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Fig. 1

Effect of pH value on species of Am in Beishan groundwater
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3 pH . Am
Table 3 Ratio of Am species at different pH value

w( /  (Aerobic/anoxic)) /%
ol AmCO; Am(COs3) 3 AmSO/ AmOH?" Am?®* Am(SO) 3
7.0 42.20/42.32 2.29/2.30 25.75/25. 66 3.89/3.90 10.17/10.19 8.96/8. 87
8.0 55.95/55. 96 32.82/32.81 3.16/3.16 4.78/4.78 1.25/1.25 1.10/1. 10
9.0 15. 88/15. 88 80. 38/80. 37 0.01/0.01 1.57/1.57 0.00/0. 00 0.00/0. 00
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