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Bioremediation is an effective process to degrade and remove the toxic pollutants in water and soil
by using microorganisms. In many cases, bioremediation is more sustainable than other
remediation alternatives. Suitable supporting materials for microorganisms provide the preferable
properties, such as high efficiency and easy handling. The ceramic materials are promising
because of their chemical durability and stiffness, therefore ceramic materials are one of the
excellent candidates.

In the present study, several microorganisms with different properties were used. One of them was
picked from the soil which derived from accumulated withered-leaves of alpine plants of Mount
Asahi located in the part of the Daisetsuzan Volcanic Group in Hokkaido. Others were picked from
the soil from Shimaijiri Marge derived from the Ryukyu limestone and the soil derived from marl
rock located in Nanjo city, Okinawa. Hydroxyapatite (HA, Ca10(PO4)6(OH)2) was focused as a
ceramic material for the scaffold of microorganisms. HA is a main component of human bone and
teeth, and it has great biocompatibility and adsorption property. This biocompatibility may interact
well with the attachment of microorganisms and the adsorption property may raise the efficiency of
bioremediation.

Spherical porous HA granules of about 5 mm in diameter composed of rod-like particles were
prepared through the wet chemical method. The prepared HA granules were immersed in the
suspension containing microorganisms obtained from the soil, and the adhesion of microorganisms
on the granules was examined. In addition, the total metabolic activity of microorganisms adhering
on the granules was investigated. These results suggested that the HA granules had affinity for
microorganisms, and the granules with pores tens of micrometers in size are expected to be
scaffolds for microorganisms. Suitable material design for microorganisms is important. Smart
designing of pore-structure of HA granules is required.
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Preparation of scaffolds of microorganisms as support materials for bioremediation

1. HIREBRFROBE

EYPHIREBIEE U1 F L ATAIT—32, Bioremediation) [£. EMEFIRTAEICE>TKOLEIZCEENIAEEHFLY
BENERETIHEMNLETOCLRTHD, ZLDNGEEIZTENT, EVEMRBEE X ZTOMDBREEEICERTIYEHHEAETH
5, MEMFEELZTOREEZETHAHHEELTIE. SHETRYRVOBRZLLDOINEL TS, LI=M>T, {LEMET A HE S
AIEICENWTEA TS ESIVIOMBIEL. MEMDO BEMBLELTEARIE#HTH D,

AAETIE. MEOELLIEHOLEINSERML-MEMEEREOXFELIz, THHE, ABEXRESLEEEEDS ILEY O
NEGENHBL TR SN - TIENSIRRLU-MAEY. TEERBRTORKAREEZEMET I LIBE(ERY—) MR-
EMESIVREIREEZBHMETHLENSERLE-MEYERREL-. MAEYERZFETIEIIVIRDEEMFEELTIE, EFOXY
T INZA(Cal0(PO4)6(OH)2: HA)IZF B LTz  HA IFERDBOLEDEM S THY .. BN-E£HBEMNELREFEEEL TS, 2D
ERBENEIIMEMDIEBEDOHIZEFTHIEEALN, REFETEMFNRBIESDDEEZ LFLRIEENH D,
EEMHELT, HIRBFHSBREINERH 5mm OBIKD LA HA BRI EXIEFERICE > TR L -, TEMNSIRELT
WEYEECERBRICHERLI- HABBRHZZBEL T, BRANDWMEYDEFEZFA =, 52, BHIZEEFL TS MEM DK H
FEEOBREIZDVWTREIL, ChoDEERMNS . HA BBRIAMEYM~DEIMEEZELTWBIENLMY, Fl=. KESH+ um D
SAEEITHENIE. MEMOERLRIGHMBIZHYBLHREE ARSIz, HA BRI O R A B EFZEIEL . MEYMD BIHELT
WELGMEETEIENSERDEBETHS.

2. MIREREAEEOBE FER)

Bioremediation is an effective process to degrade and remove the toxic pollutants in water and soil by using microorganisms. In many
cases, bioremediation is more sustainable than other remediation alternatives. Suitable supporting materials for microorganisms
provide the preferable properties, such as high efficiency and easy handling. The ceramic materials are promising because of their
chemical durability and stiffness, therefore ceramic materials are one of the excellent candidates.

In the present study, several microorganisms with different properties were used. One of them was picked from the soil which derived
from accumulated withered—leaves of alpine plants of Mount Asahi located in the part of the Daisetsuzan Volcanic Group in Hokkaido.
Others were picked from the soil from Shimajiri Marge derived from the Ryukyu limestone and the soil derived from marl rock located
in Nanjo city, Okinawa. Hydroxyapatite (HA, Cal0(PO4)6(OH)2) was focused as a ceramic material for the scaffold of
microorganisms. HA is a main component of human bone and teeth, and it has great biocompatibility and adsorption property. This
biocompatibility may interact well with the attachment of microorganisms and the adsorption property may raise the efficiency of
bioremediation.

Spherical porous HA granules of about 5 mm in diameter composed of rod-like particles were prepared through the wet chemical
method. The prepared HA granules were immersed in the suspension containing microorganisms obtained from the soil, and the
adhesion of microorganisms on the granules was examined. In addition, the total metabolic activity of microorganisms adhering on the
granules was investigated. These results suggested that the HA granules had affinity for microorganisms, and the granules with pores
tens of micrometers in size are expected to be scaffolds for microorganisms. Suitable material design for microorganisms is important.
Smart designing of pore—structure of HA granules is required.
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