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In order to build up the system for effective utilization of geothermal energy, which is one of the
potential and sustainable natural energy in Japan, a basic investigation was carried out through this
project.

At first, abasic investigation for removal of silicicacidbymicrobiological and genetic engineering
techniques, we elucidated the precipitation mechanism of silicic acid by hyperthermophilic bacteria
Thermus thermophilus. The strain plays an important role in the “Biosilicification” which is a kind
of a biomineralization occurred in natural. The biomineralization is that various organisms internally
or externally produce inorganic minerals as biominerals such as bones, teeth, shells, and invertebrate
exoskeletons

The genera 7hermus which is predominant components among the indigenous microbial community in
siliceous deposits formed in pipes and equipment of geothermal power plants contribute to the rapid
formation of huge siliceous deposits. /n vitro examination suggested that 7hermus cells induced the
precipitation of supersaturated amorphous silica during the exponential growth phase, a silica—induced
protein (Sip) was isolated from the cell envelope fraction. We examined transcriptional analysis with
DNA microarray of 7hermus thermophi/us HB8 as a type strain of 7. thermophi/us. Then, we analyzed the
gene encoding Sip by DNA footprinting, gel-shift assay, real-time PCR and so on. It was also succeeded
gene cloning of s/p and investigated biosilicification with Sip

We developed a method to precipitate silicic acid, a causing material of silica scale, as calcium
silicate and magnesium silicate from geothermal water and synthesized valuable mesoporous silica with
high purity from the calcium silicate. Second we also developed a system to recover |ithium from the
geothermal water after removal of silicic acid




