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Formation of semiconductor nano-particles by bacteria isolated from natural
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SUMMARY

So far, many chemical methods for neutralizing or cohesive precipitation have been used to remove
poisonous substances such as heavy metals and metalloid elements from mining, manufacturing and
power generation drains. However, these treating methods have to administer a large amount of
reagents to drain. In addition, it is necessary to remove the administered chemical treatment reagents.
Although heavy metals and metalloid elements can be essential to industrial material production as
rare earth element, the effective recovery method of these released or contaminated elements have not
been developed. Further research should explore the biological function which can apply to develop
the recovery and recycling technology. Thus, we have attempted and performed the simultaneous
removal of Te anion (potassium tellurite) and Cd cation (cadmium chloride) due to conversion to
cadmium telluride (CdTe) with anaerobic reactions of microbial consortia and its isolates that were

obtained from natural sediment and oil-producing ponds..

Many sludge and sediment samples were obtained from various terrestrial, freshwater and marine
environments, and oil-producing places. These samples were inoculated to the anaerobic isolation
medium. Microorganisms were enriched and incubated in the isolation medium contained at 1 mM of
potassium tellurite and cadmium chloride respectively under anaerobic conditions at 25 “C. Black
precipitates that considered to be corresponding to CdTe, were formed in the enrichment. After ultra
sonic disruption of the cells from enrichment, the collected precipitates were analyzed with energy
dispersive X-ray microanalysis (EDX) and high resolution transmission electron microscopic
observation (HRTEM). The analysis showed the microbial depositions were nano-sized particles that
were composed of Cd and Te with approximately 10 nm in diameter. Furthermore, we have obtained
two pure strains of isolates from enrichments, which can sustain in the presence of 1 mM of potassium
tellurite and cadmium chloride respectively. HRTEM, EDX and electron diffraction analyses on the
produced particles indicated that microbial formation of cadmium telluride with sphalerite (zicblende)

structure has been achieved.
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TEM images of biogenic nano-particles that were contained Cd and Se and were isolated from an enrichment of sediment in
SHUKUGAWA in Hyugo.
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EDX analysis (A) and TEM images (B) of biogenic CdTe nano-particles that were obtained from an enrichment (SM-ER) of
sediment in natural oil-producing ponds in Niigata.
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