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Existence and Characteristics of Microbial cells in the
Bentonite to be used for a Buffer Material of High-Level
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There was a study for biological characteristics, except for physico-chemical and mineralogical proper-
ties, on the natural bentonite that is considered as a buffer material for the high-level radioactive waste
disposal site. A bentonite slurry that was prepared from a local 'Gyeongju bentonite' in Korea was in-
cubated in a serum bottle with nutrient media over 1 week and its stepwise change was observed with
time. From the activated bentonite in the nutrient media, we can find a certain change of both solid and
liquid phases. Some dark and fine sulfides began to be generated from dissolved sulfate solution, and 4
species of sulfate-reducing bacteria (SRB) were identified as living cells in samples that were periodically
taken and incubated. These results show that sulfate-reducing (or metal-reducing) bacteria are adhering
and existing in the powder of bentonite, suggesting that there may be a potential occurrence of long-
term biogeochemical effects in and around the bentonite buffer in underground anoxic environmental

conditions.
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Fig. 1. A SEM image of powder surfaces of Gyeongju bentonite.
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Fig. 2. Photographs showing a stepwise preparation procedure for the microbial cultivation from the raw Gyeongju bentonite. (a) Several containers with
different amounts of bentonite powder, (b) bentonite slurries with different ratios of water to bentonite, (c) purging the bentonite slurry with pure N; gas,
and (d) extracting some quantity of the bentonite slurry using a needle and syringe for a subsequent cultivation.
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Fig. 3. A stepwise color change of a serum bottle that contained bentonite
slurry and SRB growth nutrients. The periods of incubation for the ben-
tonite slurry were (a) 0 day, (b) 1 day, (c) 6 days, and (d) 7 days, respec-
tively. (e) A photograph of the bentonite slurry deposited at the bottom of
the bottle having a newly-developed black sulfides. An arrow indicates
the precipitated black sulfide solids.
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o] At AAEZ 7leleks ¥l ofuje} 8-t
Beshr)e s} (171,

Fig. 4. A stepwise color change of a serum bottle that contained bentonite
slurry and IRB growth nutrients. The periods of incubation for the ben-
tonite slurry were (a) 0 day, (b) 1 day, (c) 2 days, and (d) 7 days, respec-
tively. (e) A photograph of the bentonite slurry deposited at the bottom of
the bottle having a newly-developed dark gray sediment. An arrow indi-
cates the precipitated dark gray solids.
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Table 1. Sequencing results for the microbe of Kyongju bentonite

Band No. Identified bacteria GenBank No. Similarity
1 Clostridium mayombei DSM 6539(T) FR733682 91.765
2 Clostridium aminovalericum DSM 1283(T) X73436 96.400
3 Clostridium populeti ATCC 35295(T) X71853 96.032
4 Desulfosporosinus auripigmenti DSM 13351(T) AJ493051 98.438
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Fig. 5. phylogenetic tree and DGGE bands based on 16S rRNA gene analysis for the SRB bacteria enriched from the Gyeongju bentonite.
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