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Advances in research on microbial leaching of uranium

WEN Xu-xiang, SUN Zhan-xue, ZHOU Yi-peng, XU Ling-ling, LIU Shun-liang

(State Key Laboratory of Nuclear Resources and Environment,

East China University of Technology, Nanchang 330013, China)

Abstract: With the increasing demand of natural uranium, the exploitation of low-grade or complex uranium ores has
been attracting more and more attention. The biological leaching is one of the important techniques for exploitation of
such uranium resources. At present, heap leaching and in-situ leaching are the main processes for uranium recovery.
Numbers of laboratory experiments and field trails show that the microbial leaching is a feasible technique for industrial
production of uranium from low-grade or refractory ores. The tolerance of microorganism which has been mutated and
acclimated can be improved obviously, and it can be adapted to high fluorine uranium ores, low temperature and high
acidity environments. For example, the acclimated bacteria can grow well in mining tails with fluorine content of 2—3.98
g/L, under the condition of low temperature of 8 ‘C, and in solution of which pH is 1.2-2.0 or even in a higher acidity
solution (pH is low to 0.6). Acclimation and induction are common technical ways to improve the adaptability of bacteria
species to leaching environment, and indigenous bacterias often have better adaptability to native mining areas. The
results also show that there is a synergistic effect between mixed strains and the leaching effect is better than that of
single strain. The indirect action of microbial on uranium ore is clear, but the view of direct action of microorganism on
uranium ore is still controversial. The mechanism of uranium leaching by microorganism, the study of tolerance, the
breeding of bacteria and practical application research of microbial leaching uranium technology were reviewed,
especially in the past 20 years. The development of bioleaching of uranium, especially in-situ leaching, was prospected.

Key words: bioleaching of uranium; mechanism of uranium leaching; microorganism tolerance; microbial strain culture
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