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Abstract

EMZNRBEEG. FTRYEZHNOSAMANBEIIRRFEEESY) ., HEYERAL TLED
KICBENZEELTFRYMEZDBRETDHETHD, ERENDIX-—DEH/PRICHNZD
CENTERDO, EYFNRRBER. ETh-EARREZBETZLHICERBEhTVS,
COFEICE, (1) BFRMEOSBRRECHEHTBHEN. RV (2
MBRRHENZFTBHESEILHOREME, FEETHZ. (1) ICEVTR, RB2HX (BR
N—=2ig (™ ) . AEBARCABER i ( NEE ), FELMLEE (LET) )
DWENBERE[NREL L. BENOBREBOLBXMBHCERL CHEMETM IS 20,
RIUXT—EEHRIS - EREEAER T )L EXIKE (PCR-DGGE ) ZAWV . (2)

CBVTE., BEOMRLSKBERL ZE ROFZT/NZ A N (HA, Cal0(PO4)6(0H)2 ) A'#F
BTHDEHML, HAZEREMRORKYEE Lz, HALBENORSE L THEL A ERIE
EEHIEREHIC. RBEHLLEKBRECE > TRARNS%OZABZER L. COZHHE
DEMEERFNIMPaTH ), BEMBIRFETH >z, EEREFEBBEHARICINE, HAZH
HEBRIBDNFRE. TARI NEION LEORESHIOUMOERM FTH > 1o, HEMZEBFL I
MPETBCTATRBESICHREREGFERTL<EV, HAZHLAOBRMNISHEZRAND LHIC,
EFRORERF (15 mmx40 mmx4 mm ) &2 AV TR A-
FAMBRBIVCAEEZIAMITEERARBICL >TROZ, VOAAY REEZ0.1

mm/min, XAREEREZ20 mme Lz, RN FH SBRE NIEHAS ALK, BREFIICKERE
FeRLli, COEERE., BATTERNFOBERINFBC2LLEHTHY ., HAZAFKBRIESZIIC
MEMBRLBEVWEERZSND, IXNTORENBIHAZAKICREFREEMERL LS, BHE
MEBRFLEREMBETRYNEZECIENLAITZTFETH S,

Bioremediation is different from decontamination which moves contaminants to a different place,
and is a method to degrade and remove contaminants, pollutants, and toxins from soil and water. It
is environmental friendly method that minimizes damage to ecosystems, so bioremediation attracts
attention to restore a broken natural environment. This method requires (1) suitable
microorganisms for bioremediation and (2) highly designed supporting materials for
microorganisms. In (1), microorganisms of different origin (from the soil in Shimajiri Marge (Nanjo),
the sedimentary fossil bed of giant foraminifera (China-cho), and the clay area of Aobayama
(Sendai)) were used. A comparison of bacterial species was conducted by using polymerase chain
reaction denaturing gradient gel electrophoresis (PCR-DGGE) on microorganisms. This analysis
was effective in characterization of microorganisms and in evaluation of adhesion behavior of
microorganisms on materials. In (2), hydroxyapatite (HA, Ca10(PO4)6(0OH)2) synthesized
hydrothermally has excellent affinity for microorganisms judging from the past research, so HA was
used as a scaffold for microorganisms. The HA scaffolds with 65% porosity were prepared by
hydrothermal synthesis under the optimized conditions previously reported. The porous HA had
compressive strength of 7 MPa and easy operability. According to scanning electron microscope,
the porous HA was composed of rod-shaped particles of about 10 micrometers with aspect ratio
over 30. The brittle fracture of supporting materials for microorganisms is not desirable when the
materials applied to soil. To estimate mechanical properties, rectangular specimens (15 mmx40
mmx4 mm) were used to obtain the three-point flexural strength and the stress-strain curve. The
tests were conducted in a strength testing machine. A crosshead speed was 0.1 mm/min, and the
fulcrum distance was 20 mm. The porous HA composed of rod-shaped particles showed large
deformation before fracture. This deformation occurred by the rearrangement of rod-shaped
particles by the load. The brittle fracture of the porous HA will not occur easily. Based on the
excellent adhesion behavior of all microorganisms to the porous HA, the scaffolds with each
microorganism will be applied to the soil containing pollutants.
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Preparation of scaffolds of microorganisms as support materials for bioremediation

1. HIREBRFROBE

EYMFEHNRBEEL. FLDEERDOBMABEITIRLLEFIELY. MAEYZFALTLTEOKIZETNIEELFLYEE S
BRETIHETHD FERADFTA—CERIMRICHIZZENTES-0 ., EYEMIRBEEL. ESh-BRIBEZBET
BE=OIEEINTNS, COFEICIE. () FEMBEDODEREISETZMED. LU @ DERIMEYEZFTHSIEIE-HDDRE
B DR ETHD, () I2TEWTIE, BELSAE(ERY—ImE (Fm) . REEFILRIEAZEEHE (514H0T) . BE LT
Bihig (ILE™H)) OMEMBHRERNREL, MAEYWOBRER O LR OM B ICEBLE-MAEYMZTE T 5012, R AS—EEH
Rt —ZERHEEARSILESKE (PCR-DGGE) #ALV=, (2) [ZBWLWTIE., BEDOHEMNSKBASHELIZEROXL 7 /8 1+ (HA,
Cal0(PO4)6(OH)2) ¥ 3FE TH A LHIBTL . HA ZIEFM B O EZMBE LLTz. HA [CHEMD BIHELTHEL- LI EREZ RS
=612, BB LI KBEHIZE > TRARY 65%D B AAREESRELI-. COZB AN EMERE X4 TMPa THY , BEHIZRFT
Hot=. EEREFEMBEETICEINIE, HA SHAEEER T PR FIL. TARILLE 0 LEDORSH 104 m DIERBIFTH- =,
MEYEFEEL-MEEZTEIZEATESICEMERIEILEELGL, HA SR MBS E RS-0, SR OB K
(15 mm x40 mmx 4 mm)ZRAWVTIEN-FEAHHBELIUVRES 3 A ITREABREICK>TROTz, VOAXAAYREEZ 0.1 mm/
min, X A EEEEE 20 mm ELT=. AIRBIF OSBRI NT- HA SIKRIL., BEERTICKELERERLE, COERIE. BH T THRK
FFOBFRINNEI == THY. HA SHKRE BB ITHREBIBELLEWNEEZDND, TRTOMEN L HA SIKICRFHES
HERLI=0. RMEMERELE-RIGHMHEFEYMEEZEC L E~TAITEZFETHS,

2. MIRERRAEEOBE R

Bioremediation is different from decontamination which moves contaminants to a different place, and is a method to degrade and
remove contaminants, pollutants, and toxins from soil and water. It is environmental friendly method that minimizes damage to
ecosystems, so bioremediation attracts attention to restore a broken natural environment. This method requires (1) suitable
microorganisms for bioremediation and (2) highly designed supporting materials for microorganisms. In (1), microorganisms of different
origin (from the soil in Shimajiri Marge (Nanjo), the sedimentary fossil bed of giant foraminifera (China—cho), and the clay area of
Aobayama (Sendai)) were used. A comparison of bacterial species was conducted by using polymerase chain reaction denaturing
gradient gel electrophoresis (PCR-DGGE) on microorganisms. This analysis was effective in characterization of microorganisms and in
evaluation of adhesion behavior of microorganisms on materials. In (2), hydroxyapatite (HA, Cal0(PO4)6(OH)2) synthesized
hydrothermally has excellent affinity for microorganisms judging from the past research, so HA was used as a scaffold for
microorganisms. The HA scaffolds with 65% porosity were prepared by hydrothermal synthesis under the optimized conditions
previously reported. The porous HA had compressive strength of 7 MPa and easy operability. According to scanning electron
microscope, the porous HA was composed of rod—shaped particles of about 10 micrometers with aspect ratio over 30. The brittle
fracture of supporting materials for microorganisms is not desirable when the materials applied to soil. To estimate mechanical
properties, rectangular specimens (15 mm X 40 mm X 4 mm) were used to obtain the three—point flexural strength and the stress—
strain curve. The tests were conducted in a strength testing machine. A crosshead speed was 0.1 mm/min, and the fulcrum distance
was 20 mm. The porous HA composed of rod—shaped particles showed large deformation before fracture. This deformation occurred
by the rearrangement of rod—shaped particles by the load. The brittle fracture of the porous HA will not occur easily. Based on the
excellent adhesion behavior of all microorganisms to the porous HA, the scaffolds with each microorganism will be applied to the soil
containing pollutants.
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