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Uranium forms in sediments and their relation with groundwater uranium .

A case study in the Hetao basin
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Beijing 100083, China;
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Abstract; The Tessier five-step extraction method was used to investigate U forms in sediments obtained from
different depths at four locations of the Hetao basin. Those forms include exchangeable U, carbonate-bound U,
Fe-Mn oxides-bound U, organic matter or sulfide-bound U, and matrix U. It is found that content of Fe-Mn
oxide-bound U ranges between 0. 140 and 0. 328 mg/kg, and matrix U content between 0.256 and 0.405 mg/
kg. Their proportion reached 34.7% , 44.0% in the five chemical forms, respectively. In the Fe-Mn oxide-
bound form, Fe and Mn contents was positively correlated with U with correlation coefficients between 0. 311 and
0.482, and between 0. 506 and 0. 642, respectively. The results show that control of Mn oxides on U content is
more apparent than that of Fe oxide in sediments. Sediment lithology has a significant impact on U content.

Average of total U was 0. 088 and 0. 260 mg/kg, in the fine sand and clay, respectively. Both the groundwater U
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concentrations and the sediment U contents decreased with the increasing sampling depth.

Uranium

concentrations in the groundwaters showes a close relationship with exchangeable U content in aquifer sediments.

Keywords: Groundwater; aquifers; Uranium; Chemical forms; sequential extraction
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Location of study and sampling sites
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Table 1 Concentration of groundwater uranium at different depths and contents of sediment uranium at the corresponding depths
e N ﬂﬁ-mkqfl@m F1-U F2-U F3-U F4-U F5-U TUR ) Hh il
/(ng-L™H) /(mg-kg™")
1 H 9.5~10.0 2.06 0.029 0. 049 0.112 0. 052 0.174 0.415
19.5 ~20 0.23 0.030 0.026 0. 089 0.019 0.211 0.375
2 9 8.0~9.0 6. 68 0.037 0.026 0. 364 0. 080 0.272 0.779
14.0 ~15.0 0.56 0.021 0. 026 0. 066 0. 026 0. 195 0.333
18.5 ~20.0 0.41 0. 080 0.036 0. 085 0.029 0. 196 0.426
39 3.4~3.9 25.25 0.132 0.116 0.745 0. 056 0.512 1.561
9.7 ~10.2 17.70 0. 101 0. 050 0.098 0. 047 0.493 0.789
14.0 ~15.0 9.19 0.025 0.063 0. 136 0.048 0. 247 0.519
19.0 ~20.0 0.77 0. 064 0.081 0. 056 0.024 0.203 0.428
4 H 22.5~23.5 0.91 0. 035 0.102 0. 085 0.010 0.182 0.413
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