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Abstract: The mobility of redox sensitive nuclides is largely dependent on their valence
state. The radionuclides that make the dominant contributions to final dose calculations are
redox sensitive. Almost all the radionuclides (except 1) have higher mobility at high
valence state, and correspond to immobilization at low valence state due to the much lower
solubility. Pyrite is an ubiquitous and stable mineral in geological environment, and would
be used as a low-cost long time reductant for the immobilization of radionuclides. However,
pyrite oxidation is supposed to generate acid, which will enhance the mobility of nuclides. In
this paper, the reaction path between U, Se, Tc and pyrite in the groundwater from Wuyi
well in Beishan area of China has been simulated using geochemical modeling software. Ac-
cording to the results, pyrite can reduce high valent nuclides to a dinky-level effectively,
with the pH slightly increasing under anaerobic condition that is common in deep nuclear
waste repositories.
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Table 1 Ground water chemical compositions

of Wuyi well in Beishan area

% F (Tons) o/(mg+ L™1) #Fons)  p/(mg- L1

Na' 47.83 Li 0.0112
SiO; (aq) 12. 91 Srz+ 0.715

Ca? " 73. 88 AT 0.06
K* 8. 88 SO~ 161. 8
Mg? 8.98 F- 0.26

Fe?™ +Fef™ 0. 86 Br— 0.000 1
Cu?* 0.000 1 NO; 10. 42
NH/ 0.12 Cl 61.35
Mn?" 0.022 HCO; 103. 7
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Table 2 Saturation index evolution

of uraninite as a function of pyrite concentration(cp)

cp/(mmol « L™1) a cp/(mmol « L™1) a
0 —7.47 0.24 —18.79
0.1 —19. 35 0. 26 —1.23
0.2 —19.13 0.28 5.37
0.22 —19.03 0.3 5. 37
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