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Tab. 1 Internationally regulated limits for uranium in groundwater
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Fig. 1 Distribution diagram of U(VI) species in solution and Eh—pH diagram of uranium
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Tab. 2 Uranium content in groundwater of some uranium mining areas at home and abroad
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Tab.3 Advantages, disadvantages and applicability of groundwater treatment and remediation technologies for uranium contamination
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Fig.2 Schematic diagram of microbial-uranium interaction mechanism’
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Fig.3 Schematic diagram of in-situ remediation of uranium

contaminated groundwater by microbial reduction””
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Tab.4 Comparison of remediation mechanisms of uranium contaminated microorganisms
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Fig. 4 Phytoremediation processes
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Tab. 5 Phytoremediation of uranium contamination
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Advances in groundwater pollution treatment and remediation technologies
in uranium mining areas

TENG Yanguo'?, HU Jingdan', ZHENG Fuxin', DOU Junfeng'
(1. College of Water Sciences,Beijing Normal University,Beijing 100875,China; 2. Engineering Research Center of Groundwater Pollution Control

and Remediation, Ministry of Education,Beijing 100875,China )

Abstract: With the recent development of nuclear power and increasing demand for uranium resources,
groundwater contamination has become a global concern from uranium production. Uranium is highly radioactive
and toxic, posing a long-term potential threat to human health and the environment. Compared with other types of
uranium contamination, groundwater uranium contamination has a wider spatial extent and generates higher
environmental exposure and health risks. The treatment and remediation of groundwater pollution in uranium mines
has become an urgent environmental problem. A comprehensive review is conducted of the basic theories, practical
examples, and future development prospects of physicochemical, bioremediation and permeable reactive barrier
remediation technologies based on a summary of the recent progress and achievements of groundwater pollution
treatment and remediation technologies in uranium mining areas at home and abroad. Review results indicate that
the physicochemical remediation technology mainly includes chemical remediation technology, electrochemical

remediation technology and natural attenuation of aquifers. The application of this technology is very limited, and
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its treatment products are expensive. In addition to being influenced by the regional groundwater flow field,
improper treatment may easily damage the site structure and its physicochemical properties, causing secondary
pollution to groundwater. Microbial remediation of uranium-contaminated groundwater can be achieved through
different mechanisms of action such as microbial reduction, microbial mineralization, microbial adsorption and
microbial enrichment. This remediation technology has its unique advantages in the real-time, field treatment of
large contaminated water bodies and is an effective way to address uranium contamination management and
sustainable development. Phytoremediation technology is economically viable, technically effective, free of
secondary pollution, and less environmentally disturbing for large areas of low concentration uranium
contamination, and has been more widely used. Although the permeable reactive barrier technology has been widely
used in the remediation of groundwater pollution in uranium mining areas and has achieved certain remediation
results. There are still some problems that affect the long-term effectiveness of permeable reactive barrier operation,
such as the selection of media materials, clogging of reaction media materials and complex groundwater quality. The
current in situ treatment and remediation technologies for groundwater pollution in uranium mining areas are mainly
studied in the laboratory, and there is a lack of engineering practice for the treatment and remediation of
groundwater pollution in actual uranium mining areas. How to develop green, efficient, and low-carbon treatment
and remediation technologies in combination with the hydrogeological conditions and pollution characteristics of
actual uranium mining areas is an important development direction for the treatment and remediation of

groundwater pollution in uranium mining areas in the future.

Key words: uranium mining area; groundwater contamination; remediation and treatment technique; research
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