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Abstract: The microcosm experiment were conducted to investigate the remediation effect of uranium contaminated groundwater by
B-glycerophosphate. The variations of pH and nitrate, sulfate, phosphate, and uranium concentrations were monitored during the
incubation, and the uranium species and the proportion of U(IV) in sediments were analysed. It was found that, after 25d incubation,
the concentrations of uranium in liquids in the B-glycerophosphate and glycerol amended groups decreased from 2.96 and 2.99mg/L
to 0.030 and 0.044mg/L, respectively, which were lower than the limits of contaminants stipulated in the regulations on radiation and
environment protection in uranium mining and milling in China. B-glycerophosphate worked as the carbon and phosphate sources
and reduced the proportion of the uranium species in exchangeable and carbonate fractions in sediments and increased the proportion
of the uranium species in Fe(Mn) oxides, organic matter and residual fractions in sediments. The proportion of U(IV) in the sediment
of B-glycerophosphate amended group amounted to 91.79%, which was 28.82% higher than that of the glycerol amended group.
After 45d anaerobic incubation, the proportion of U(IV) in the sediment of B-glycerophosphate amended group almost remained
unchanged, while that in glycerol amended group decreased by 7.98%. Therefore, B-glycerophosphate could work as carbon and
phosphate sources and could immobilize uranium in-situ through bioreduction and biomineralization.
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Table I Chemical compositions of the original groundwater

and sediments

ZH Vi (g/ke) R 7K (mg/L)

Ca™ 1.78 30.05
Mg** 4.84 11.26
Fe 3.08 1.56
Mn** 0.32 7.87
Zn*" 0.38 1.64
U 0.14 1.24
PO,” - 3.75

So,’ - 2724.93

NO; - 1426.98
CO5* - 14.72
pH {H 5.86 5.65
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Imol/L HCI 5% 1mol/L NaOH ¥ 5 i AL b i
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Fig.1 Variations of pH and nitrate, sulfate, phosphate, and uranium concentrations in microcosms

2.2 PRI AL RS

R2 BEFE 25d R RS HAR & EE5I(%)
Table 2 Proportions of various species of uranium in

sediments at day 25after incubation (%)

ZH A B C
LA A 4.4210.11 0.0710.08 0.95+0.06
WA O A 40.73+0.09  33.84+0.12  38.67+0.07
PEE LA 31524005 34371006 33.79£0.10
BIEES 4.81£0.12 7.67+£0.09 5.7840.11
Tt A 18.5240.03  24.05+£0.08  20.80£0.09

M 2 TS A AL B 4 nr A i
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Fig.2 Proportions of U(IV) in sediments at day 25 and day

45after incubation
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Fig.3 SEM-EDS images for the sediment in f—glycerophosphate amended group at day 25after incubation
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