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Fig.2 Schematic diagram of RIGP method
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Table1 Characteristics of membrane material

Properties Membrane® | Membrane®
Material Polyethylene
Thickness [mm] 0.15
Pore Size [ zm] 0.2
DEA group Density

0 !
[mol/kg T-P] 408
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Fig.3 Schematic diagram of the MABR

Table2 Synthetic wastewater of the MABR

Chemicals g/L
Glucose 0.25
KH,PO; 0.008
K;HPO, 0.016
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NaMoO; * 2H:0 0.1
Fe(I)-EDTA 0.01
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Fig.4 Time course of the water quality

Fig.5 SEM picture of memberane after 14 days
(a):Membrane(Virgin membrane)
(b) :Membrane®(Surface-modified membrane)
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Fig.6 Picture of memberane with biofilm after 150 days
(a):Membrane@®(Virgin membrane)
(b):Membrane® (Surface-modified membrane)
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Fig.7 FISH image inside biofilm on day 150
White part: ammonia oxidizing bacteria
Gray part: other bacteria:

Table 3 Nitrification rate (R4) unit biofilm surface area of

the biofilms
R
[g-N/(m’day)]
This Study CSTR (Membrane) 2.3
Okabe et al.(1999)° RDR 3.0%X1072
Araki et al.(1999)" CSTR(entrapped) 9.6X1072
Matsumuraetal.(1998)® CSTR(entrapped) 4.0X107
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Fig.8 Time course of water quality of the MABR
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Fig.9 Time course of removal efficiency of the MABR
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Fig.10 Concentration profile of pH, NH,*-N, NO;™-N
inside the biofilm in the MABR
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(b): a suspended sludge

Fig.11 FISH image of biofilm and suspended sludge in the MABR

THbh, MERIBZMLKISCEBRL TR, £
Y TR CRYAL - IRBOBRRIEHPEZ > T
B ENTRENT. 36, EWMEEERL T
Wik X RIBBRN O FRER e SR L 1o
ot U CFISHEE 2 A L 73R, Wi I 7
ETAMERE Ty E=TRILHETH D, 2
OMOMEBERIEFE ALV EV b o
(Fig11). %7, BEHEREAKCE T ¥ E=7RIL
MR ZEFELTH 6T, Z20MOMED»S
FEL T, ISR DV 7 hORFKIRED
INSWZ ERD, BEHRENOT ¥ =7 BALH
BUNOMERMEETH 5 Z 1A I NI,
20719, RKIGBHNO TSI 2 EMBETHL
RIEDRZ > THbh, ZORVICEEL TiF
WERTHEREPE >TW i EEZ LN,
X oT, AWRTIEMRNICEY 2HLE & B
BHOEADIBRPHRATH LR TE L,
Toh3, AREREMICH VTR, EWENTHILY
fibh, AV HTHRENRTONS L) H—H
WTORERES v ARBHZ LITKIL 2,

4, FLH

AV TV YREICHARY 77 PEGEEAV
TEBM PRI S LI o THEILE O EY
PEHBZ LKL, 2D AV TV YREAI
WILEOEME 2R SR L LA, MOFHEI
HRLREDO B AP #R T 5  LICRIIL
T,

%72, MABRZERL, B3/t 5, B
— MR TOMIL - EFRRKIEE S 2 (RITC
LICERIIL oo & D RIBEHN OREMERED
¥ X AW A RE S A 2 MUNERBE S & OFISH
BrHACTBEL R, EMEIcE T yE=7
BILHEL»Z (ERLTHY, HEEY?ALZ0
o DRIE 1 ISR OVRIEBTEICS ( ERL T
b, ZOEREEMEIC X DL - IRESHEIC
BZoTWa I LPRBRINT.

5. #iEE

ERRZITIICHTY, EREDTEY LR
TR P HAN R MO L Y AL L BT &
j_o

—201—



6. B& XM

1)

2)

3)

4)

5)

Harada H., A. Oohashi, K Syutsubo, K.
Kikuchi, and S. Yamazaki ;“Application of
Micro-electrodes for Measuriné Nutrient
and Organic Concentration in Biofilm,” J.
Wat. Waste, 39, 53-60 (1997)

Hirata A., and A. A. Meutia ;“Denitrifica-
tion of Nitrite in a Two-Phase Fluidized Bed
Bioreactor,”Wat. Sci. Tech., 34, 282-289
(1996)

Sudou R., Y. Inamori, H.Ootake, M. Okada,
T. Mori, and O. Yagi; Kankyou Jyouka
notameno Biseibutugaku, p.137, Kodansya
Co., Tokyo, Japan (1983)

Sweerts J.-P. R.A., and D. de Beer ; “Micro-
electrode Measurements of Nitrate Gradi-
ents in the Littoral and Profundal Sedi-
ments of a Meso-Europhic Lake (Lake
Vechten, The Netherlands),” Appl. Envi-
ron. Microbiol., 55, 754-757 (1989)

Amann, R.I.,, Krumholz, L. and Stahl, D.A. ;

6)

7)

8)

=202+

“Fluorescent-oligonucleotide probing of
whole cells for determinative, phylogenetic
and environmental studies in micro-
biology,” J. Bacteriol., 172, 762-770 (1990)
Okabe S., H. Satoh and Y. Watanabe ;“In
Situ Analysis of Nitrifying Biofilms as
Determined by In Situ Hybridization and
The Use of Microelectrodes,” Appl. Environ.
Microbiol., 65(7), 3182-3191 (1999)
Araki N., K. Yazawa and H. Harada;
“Quantitative Monitoring of Ammonia
Oxidizing Bacteria in PVA-Immobilized
Pellets by Fluorescent In Situ Hybridization
(FISH),” J. Japan Society on Wat. Environ., 22,
600-607 (1999)
Matsumura, M., T. Yamamoto, P. Wang, K.
Shinabe and K. Yasuda; “Rapid Nitrifica-
tion with Immobilized Cell Using Macro-
Porous Cellulose Carrier,” Wat. Res., 31, 1027-
1034 (1998)



MRMSEE P14F G
SER154E 3 H 1 HR AT
FEATHT B ANARFE R H R L 5
T541-0042 KRRt RX 454E4T H4-7
(BB v)

N Y LSRR &AL
TEL 06-6229-0966
FHR A EA







