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A fundamental study on the effect of mixing microorganisms for Cr (VI)
contaminated water and soil was investigated by laboratory method. Moreover,
reduction effects in the leaching of Cr (VI) from fly ash by mixing selected
microorganisms were confirmed in consideration of species and amount of
microorganisms.

Boron is an industrially important element having properties between metals and
non-metals. Boron is often cited as the most phytotoxic trace nutrient in coal fly ash,
because of its high concentration and solubility relative to other trace elements in coal
fly ash. The removal of boron from contaminated water, fly ash is an important
environmental concern. The samples were collected from fly ash dumping site in Japan.
From the screening, seventeen isolates identified, characterized based on biochemical
and 16S rDNA sequencing analysis were most closely related to the genera Bacillus,
Lysinibacillus, Microbacterium, and Ralstonia. The bacterial isolates exhibited high
boron tolerance ranged from 60-260 mM in solid media. To our knowledge, this is the
first study examining a wide range of bacterial strains in terms of boron tolerant,
removal (biosorption based) and accumulation from fly ash dumping site.

A geo-environmental approach has been carried out for the restoration of the



farmed land which was damaged by the saline water due to tsunami water in the
pacific coast of Tohoku region in Japan. In this study, major chemical properties (pH,
Electrical conductivity) of soil in Rikuzentakata city (one of the most affected areas due
to tsunami) have been carried out in the field test during May and June, 2011. An
innovative approach has been taken to restore the saline soil by using compost

containing Halo bacteria in this area.

AT ERR
(BEEHAL - 1)
[ERESE IR e & &t
200 9% 5, 800, 000 1, 740, 000 1, 540, 000
201 04 3, 700, 000 1,110, 000 4,810, 000
201 1% 3, 300, 000 990, 000 4,290, 000
FE
ERE
gl 12, 800, 000 3, 840, 000 16, 640, 000

AT R I
BHFEDOSF « fH - BT - HAE T
F—U— K HRERE TS

1. WFEBRAE SO 5

UTAE, BRI SCRIEY OWLER « WLy, 15k
TEO¥ bl L OIEE ORKEWER E O
FRERBERIENEZUE LT D, 2 DORR
DIz DI DE TITEE & BRI
WD, e NSRRI E A V2 D
DIN%L, BEE~OHEHZ LD 5 T20121%
K= 2 MO BREEAMKI O BRI KD
ONQAYSR

2. WEoHBY

AWFFED B, ZEEZ2 g R & L C R
PR L OVEMEEIRZ A 20EH L, i/t
BRRUGERIN 2R T 62 L ThHh D, @ifi
TREM R R EE A TR =2 X b
ThHOBRBEAMOKBEZXS Z Licky, 7
T HIE AR EHT A LD TE D EE
AIRETR BN DBRFE E4T D,

3. WHFED ik

(1) RIK DEEEAY & Ak B & L CofEH
ARKIZITIMEAEEDE L LTAMZ =
A, RUFR, ToBRRENREGENLTND, £
D=, AHEWEIZ LD AME7 v 2O
i, W K D BEBIG L AT L D IRANT
DO IEE/LFHMT ORI XL ORI AV THEIC
X2 EWE O yEEO®EANMEZ SN T
b, I, EENLI-ARKOEREL L
T, #REYHUE DL B CHENR - AR R &
L Cofa A E GRS 5,
(2)E4BI5Y: + 0B AR IR

$h, WRIULA, NMiizaisRloEsR
EEH LI-TERTICHOWT, XEZR EoaH

W% D THREESB Y E I L D 5 LT
BLOWMIC L 2EEEEREZITV, REA
PRI OMEEE X D, 5, BREEFE
Bere x4 2RI, BERE, WIUEZR E DM
7/ RN /A= NP NI E Ik )L e ]
HHINZT B,

(3)EE DA X 2 BRETdE

W, e, KIS OKE ClImiiby<e 7
VE=T R EOERNBAEL, BUREORE
{LERBLSGEEDRZ N, Rk 3K Al 7244
Bt a2 OIS AEM AT & 2 A o i
DORHEEITS, £, BEHSL - ARICLD
HER S DO BT D HRd LU RS K B
k2 W= EMEMICER Loz
i OBRREZIT Y, I 61T, BRI %2 HEAn
LU CTHREERM & L Com M2 &0z
T 5,

4. WFIERCR

(1) A BRIK D HEE it

OFLBLE - BER: - WS 2 TR & T D BRETH

LA 2 Rl 7 v MEHERIZHINT % 2

LIZRY, Nz e AOREZKTFEIESZ

LINTE D,
0.2

i O RRIKBALHE
#0150 ° e

i Eg‘:’ OBRRABHE

1 . -
o o1f 8 ABRIRA pHER B R E
S w o s
4 g 005 | A RIRIRA pHER AR RE
o A ©

L\ 0 ‘

:=

K 01 10 1000 100000

L EHKROAMIL =Y DI EME (pg)

-1 A7 v 2 OARIEER) R



DA =20 LT, Em~D N
70 LOWERCEE IR T OB Y & BT
HZEIZEY, Rli7 a anEER = m
LANEBILEND E N2 R EZHN
D
@pH DR 7e D “FEFHO A RIK IR LK
WA N LTS, pH 2MEWy (557 v U
M) FOARIKTIIMEwERREL, £
N7 v A G IEF IS VEIZ 225 T,
ZHZX LT, pHEWy GRT7 VA UM @
FIRIKTIE, BAETITE A SHEEET, A
fliz v 2AEHE MM 5N TITEWD LD DFE
THAHIMDT LD EEDHERL 2>
77
@s&ET VI VMDA IRIKIZ DWW T, pH & T
FT5HZET, MEMOEREPLL, Sy o
LAOWRHIKRS R A RETE D2 0800
>77,

@I NavrF Ak B R EORESR
TR T H LN TE T,
GO IRIKDEST S SEBR L= T

O T RICHED & D EY % 3B - [RET
HElWTEE (BE-1, GTHEH-2), ZOMK
WA AT, WIRTOR T FEORE KT
IEpHZERTEZ (K-2),

BHE-2 RUZBITHMED H D EME FE

(2) EARIHY L ORBEAMEHEEN (3
AF VAT == 3 )

B RITA, h, BBBIOVKERICH LT
W SR D B W E DRIE 24T > 770 Zh5E
HIZRBR B b A & Ui, AbvEE o Bk
DO HEREL L 7= H3E I umns, Nl
Jua i EOBRBELERBIZHIED H D 4AEMO
RIE&EIT -T2,

35 -
304 4
25 —e— Boron removal
20 4
15
10 -

RORDREE (mg/L)

0 12 24 36 48 60
e (hour)

-2 AT 3 ORI

(3) JEEOMAEMNHNC X D8RR dE
REBR 70 SR A0 @ Al 72 A4 k&2 VIS
WG X D2 HEM 5 OMREZIT 5 729
(2, TEMERSOIRFBMEE W T2 B o
WHZIT o7, MESE S Iip PO A o4y
ez o VR A MCT 5 TMAEYER
ELTOEANEETDHZ ENHERINT,
AEMBEMOIEWIZT v 7% LT, WNEOH
N TE LTRSSt R Lo T
HZETENERESEDZERHLMNE
VASSY o

5. E7pFEFimLE
(WFFeEA . WHIEo 4R e O DT T2 1
(=S

UEsEsms) (BH5 1)

@D C. Edward Raja & Kiyoshi Omine:
Characterization of Boron resistant and
accumulating bacteria Lysinibacillus
fusiformis M1, Bacillus cereus M2,
Bacillus cereus M3, Bacillus pumilus M4
isolated from former mining site, Japan.
Journal of Environmental Science and
Health Part A. Review, Vol. 47, Issue 10,
pp. 1341-1349, 2012

@C. Edward Raja & Kiyoshi Omine : Arsenic,
boron and salt resistant Bacillus safensis
MS11 isolated from Mongolia desert soil.
African Journal of Biotechnology. 11:
2267-2275, 2012

OXKF H, BRI, ARMYE, AiHGE
A T IR R RT & BT O BCER A & g B
A~ OB — ML, BEFEM LIRSS L O
MO EREFEH L CT—, Mg Ty
¥—FJ, EHH, Vol.7, No.1, pp.1-10

2012 4E 3 A
@XxpE W ARABED 2R TG RIKOH

D, M ToEEE, B, Vol. 59, No. 7,
pp. 10-13, 2011 4E 7 /1



OXH 8, fHE Bin, W =k, &
B R MAREREE Y X7 LREEAMOE X
i & ORI FE], Wk TR, B,
Vol.59, No.8, pp.4-7, 20114F8 A

CERRR) (GH61)

(DChellaiah Edward Raja and Kiyoshi Omine.
Screening of boron tolerant bacteria
isolated from fly ash dumping site for
boron remediation. EurAsia waste
management symposium held on 14-16
November, 2011, Istanbul, Turkey.
@Chellaiah Edward Raja, Kiyoshi Omine,
Noriyuki VYasufuku, Hemanta Hazarika.
Isolation and identification of boron
resistant bacteria from fly ash dumping
site. Geo—environmental engineering 2011,
Kagawa national Institute of Technology,
Takamatsu, Japan, May 21-22, 2011.
OXK%g B, Zemile, IRZR =, BRI
WA 2R LTcih 3 106 O 7 v
TR, %65 16 (Al Tk « B3EHE L
OB % RICE T 5 W JRLE iR AR,
CD-ROM, 201046 H

@OXRpa B - ZEHZ - BATFIH - 88 JTRE
17 AR EIRZTEH L7 7 7o R BRI ik
FHAF OB AIZOWT, MRS OB %
BT D HEEROEMICEAT 2 Ry
v LRI CEE, pp.91-94, 201041 H
OHEFFIt, Kia 8, ZEHL - MEHO
K2R L EeBER OB E, 6
8 [FIBRBIHIAE T2 AR W A, pp. 189-192,
2009 7 H

©OX5E B, ZEHe, MR =, BRI,
WA OB L DM 7 0 2GR OE
fbZhR, 26 15 [EIHL K - LB Y & 2 0kh
1EXERIZ B3 D WFJe4E 3 4E, CD-ROM, pp.
87-90, 2009 £E 6 H

6. HFIERHAK

(1) WFgefRs

K%& E2 (OMINE KIYOSHI)

JUM KT « RFPPE LPFgEhe - #ed=
e E B 60248474

(2) g sy
fiE {2 —BEB (WADA SHINICHIRO)
JUNRE: « RFBEE TR - 2%
HFge 2% = 1 60108678
#2145 #l.2 (YASUFUKU NORIYUKI)
JUNREE « KR T TERE « %
&%« 20166523
KA -+ (OISHI KYOKO)
JUNREE - KFZRE T50F5ERe - Bh#k
g3 5 : 220110835



