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Speciation distribution of Np and Pu in beishan groundwater and
sorption on hydrous ferric oxide calculated by CHEMSPEC

Jingcheng Jiang', Xiaoli Wangz, Meiling Jiang', Wanqiang Zhou', Xiangyun Wang', Liang Du?,
Chunli Liu""

1 Beijing National Laboratory for Molecular Sciences; Radiochemistry and Radiation Chemistry Key Laboratory of Fundamental Sceience;
College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China

2 China Acadamy of Engineering Physics, Mianyang 621900, China

*Corresponding author (email: liucl @pku.edu.cn)

Abstract: CHEMSPEC was used to study the speciation distribution of Np and Pu in Beishan groundwater and the
effects of Eh, pH, different ions and concentrations. Their sorption on hydrous ferric oxide was also investigated. The
calculation results show that Np mainly exists as Np (IV) in the form of NpF? , Np(CO3)2(OH)§7 and Np(OH),4 or Np
(V) in the form of NpO;, NpO,CO; and NpO,(OH) according to the Eh value. Total sorption of Np (V) on hydrated
ferric oxide increases rapidly first and then remains steady. The main surface species are =FeOHNpO, and
=FeOHNpO; . While Pu mainly exists as Pu (IV) in pH range 3-11 in the form of PuSO; and Pu(OH),. Total
sorption of Pu (IV) on hydrated iron oxide increases first and then decreases, which peaks at a pH of 8.1. Main
surface speciations are =FeOHPuO** and =FeOHPuO,. The concentration of different ions also have influence on

speciation distribution of Np and Pu in an order of HCO; >F >SO; >CI™ and HCO; >SO; >CI>F, respectively.
Keywords: CHEMSPEC, Np, Pu, speciation distribution, sorption

doi: 10.1360/N032015-00248
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