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Nanopores are ubiquitous in soils and clay-dominated
sediments [1]. The effect of nanopore surfaces on U (VI)
sorption / desorption and reduction is likely to be significant.
Recent study of ethanol stimulated reduction of U (VI)
associated with weathered shale saprolite sediments from Area
2 of the Oak Ridge Field Research Center (ORFRC) shows
that about 40% of solid-associated U (VI) was not
bioreducible [2]. Our batch adsorption and desorption
experiments of nanoporous (alumina and synthetic goethite)
and non-nanoporous (alpha-alumina and crushed natural
goethite) materials were performed to demonstrate the effect
of nanopore confinement. The U (VI) sorbed on nanopore
surfaces is difficult to be desorbed in low concentration
bicarbonate solutions. The sorbed U (VI) on nanopore surfaces
may have strong chemical affinity. In natural sediments, the
sorbed U (VI) in nanopores among alumino-silicate clays may
account for the nonreducible U (VI).

[1] Wang et al. (2003) Geology 31, 387-390. [2] Mohanty et
al.(2008) ES & T 42,4384-4390.
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Because there are not enough mid-high grade uranium
resources in China to support the Chinese aggressive nuclear
power development plan, new extraction techniques have to be
developed for low grade U ores. The U bioleaching of low
grade ores from the Qieryi U deposit, SE-China, was studied.

The U ore was ground to obtain a sample in the size range
of 5-25mm. The average U grade was 0.012%. Uranium
occurred mainly in pitchblende, thoriferous pitchblende,
brannerite and coffinite. The mesophilic iron- and sulphur
oxidizing  bacteria  Acidibacillus  ferrooxidans  and
Acidibacillus thiooxidans isolated from acid mine drainage
and waste rocks of the deposit were used in this work.

The experiment was carried out in a column reactor which
was Im high with an internal diameter of 0.15m. The ore was
acidified using 15g/L. H,SO, solution until the pH of the
leached solution is less than 2. After that, the column was fed
with the bacteria solution using a peristaltic pump at the rate
of 5% of the total ore weight per day. The experiment lasted
97 days. The acid usage is 7.6% and U recovery rate is
76.75%. The maximum U concentration of the leached
solution is 42.9mg/L and the average is 14.5mg/L. The work
indicated that bioleaching be the promising method for U
extraction from low-grade ores or waste rocks in the deposit.
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