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condition and laboratory observation. Thermal water in
Kotelnikovsky hot springs located on the northwest coast of
Lake Baikal, Russia, showed high temperature (76°C),
reductive condition (-350 mV) and low concentration of
dissolved oxygen (2.7 mg/l). Energy dispersive X-ray
fluorescence analyses of hot spring water, biomats and
Si-to-Ca

ratio was 5-to-1 in thermal water and sediments, whereas,

sediments revealed the presence of Si and Ca.

2-to-1 was found in biomats suggesting selective
accumulation of Ca and Si by green-colored microbial
mats. Transmission electron microscopy represented the
earlier stages of mineral precipitation process not only on
the bacterial cell walls, but also on the organic matrix of
flagellum. Electron diffraction pattern derived from
attached particles showed a diffused ring, suggesting a
The XRD and TEM-ED data
obtained from the biomats showed the diffraction patterns

poorly-ordered structure.

of low crystalline SiO, and calcium silicate hydrates
(Ca,Si0, * nH,0). Additionally, SEM-EDS analysis
showed the Si-Ca materials around microorganisms in
biomats. FT-IR spectra derived from mineralized particles
showed bands corresponded to silicate minerals associated
with nucleic acids structures, fatty acids, cell proteins, and
phospholipids constituents. This process is initiated by the
binding of metal ions to negatively charged groups in the
structural components of cell walls, followed by nucleation
and mineral growth. The amorphous and poorly-ordered
structures transform into crystalline phases during
deposition. Microorganisms in hot spring biomats play an
important role in the deposition of calcium silicate
minerals.
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Biomineralization of microorganisms in Kotelnikovsky hot
springs, northwest coast of Lake Baikal, Russia
Belkova N. L. (Graduate School of Science and Technology,
Kanazawa Universily, Kanazawa, Japan)
Tazaki K., Asada R. (Department of Earth Sciences, Faculty

of Science, Kanazawa University, Kanazawa, Japan)

Ca-Si mineral formation in the biomats and sediments of
Kotelnikovsky hot springs have found in both natural
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Interaction of hydrocarbon-degrading bacteria with
expanded perlite, montmorillonite, and kaolinite in
removing heavy crude oil: Implication for bioremediation
processes
S. Khodijah CHAERUN
(Graduate School of Natural Science and Technology, Kanazawa
University, Kakuma, Kanazawa, 920-1192, Japan)
Kazue TAZAKI and Ryuji ASADA
(Dcpanmcm of Earth Sciences, Faculty of Science, Kanazawa

University, Kakuma, Kanazawa, 920-1192, Japan)

Interaction of hydrocarbon-degrading bacteria with
expanded perlite, montmorillonite, and kaolinite in
removing heavy crude oil was evaluated. The results
demonstrated that expanded perlite, montmorillonite, and
kaolinite could be employed as adsorbent and support
materials/carriers in combination with the biofilm
formation in degrading heavy crude oil. Apart from their
function as adsorbent, they preferentially enacted as
bacterial growth-support materials in stimulating the
degradation of heavy crude oil, which was evidenced by a
tremendous amount of biofilm formed on their surfaces.
Optical microscopy, scanning and transmission electron
microscopy observations of bacterial cell-mineral
complexes showed that bacterial cell was bound on the
edges and planar surfaces of the clays, whereas the
abundance of bacterial cells seemed to adhere on the
surface of expanded perlite as well. It was also observed
that behaviour such as aggregation and coaggregation
appeared to play an important role in the development of
microcolonies, and subsequently, in biofilm structure. In
addition to the adsorption or binding of the bacterial cells
and heavy crude oil to these adsorbents, it was presumed
that their binding was probably by hydrogen bonding and
electrostatic interactions between the negative charges of
clay minerals (montmorillonite, kaolinite) and expanded
perlite and the positive charges on bacterial cells or heavy
crude oil. It was concluded that the existence of these
support materials (expanded perlite, montmorillonite, and
kaolinite) was not limiting factors for the growth of the
hydrocarbon-degrading bacteria, even they sustained the
bacterial growth which resulted in the enhancement of
degradation process of heavy crude oil.
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