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In order to fulfill the imperative need of proper organic matter removal technology for
municipal wastewater treatment, an integrated system of Upflow Anaerobic Sludge
Blanket and Down-flow Hanging Sponge reactor is discussed in this study. The findings of
this study demonstrated that average Suspended Solid and Biochemical Oxygen Demand
removal efficiency in summer (in winter) by the system were archived over 95% (over 85%).
Therefore, this proposed system could be an innovative solution for present prevalent
wastewater treatment problems. An extensive analysis of the diversity of microbes
involved in anaerobic sulfur oxidation in the anaerobic reactor, it shown that bacteria
belonging to the phylum Proteobacteria was observed as a major bacteria group.
it

BN
B OoF - ME » EARRE S AT A
F—U— R K, WAEW. AL, BRE . BUEWRT, i ERE

1. WHEBIAR S MO 5 TR AT OBRFE & . BUSIZBE D 54D

w EETIE, FARD 90%LL 7S ARALH ]
JIEZTENIE L OIRRETH 0 | FICHESTHER T
FIARERICR KBRS ELNEALT
Wb, KEREOE[X, ABKIRDOBY, T
K. FF, aLT DTV TIER EOWL
FRRIEIR DR A e EOREIC D723 | EIZ
w EETIIKBIROEFIC X DT BN 25E
TROPSENZE THATWND EHMESN
TWwW% (WHO),

2. OB
Ao BHL, & ENCE AT RE A B

EHEDIRIAZAT 9 2 & T, AEIE D BB
ZHFUIRE L. & EE KRS - K
BIRERICERT 2 Z & 12dh D,

AHTBE R O HARM 72 BHEEIX, BB IR
RBOEWE EETHLBEBAIETHDLZ LA
B, BRENELE LT D FEAEEIEGR
) LB U OB K E SRR C, A
TRV F—, RIGIEHE, K CO2 gk (W
WHIEMEBIRIE LT 2 /3HE) THD
Bk A 2%E T 5,

AW TR, BT A 7 A AEwIC
EHTAHZ EICE Y AFFITTFKIEDN 10°CLL



TICETET T 2EMAECHHMOMEIETAT
LR RERIRE LT 5, FIAICIT IR E
T R TH S UK B SRR B S O X
S AT = K DRI 2 3 7 % S FA) T
MATH %,

3. WOk
(1) WREEY A 7 VAR RE 2 15 L LIKIE
T KA FTRE 72 ALER o A 5 A D FEA

Tk UASB DHS A:SBR

EIZDSRosREnD) sRs8

PO wmeaw-ait b 1.3

[PYESP R B
VR

1 UASB/DHS Mg [X K O 7 v —

Sewage ©UASB A DHS ©A:SBR
Hids N LFEM
< A:SBR 3 ¥z A i)
2 é’é!}i' L L] '%M; L LIS A L

30
-~ X +
HNAVAVAVE
£ 10 J ! s
K
0
600 |
§§‘ 400 { ;
T E 200 BT i3 MO WL N Sy
o MR Ut B Wy MGy e
= Bl E«m 2 P s

0 200 400 600 800
Time (days)

2 UASB & DHS ®»4: COD RBE D% A %1k

1000 1200 1400

O FAKRMBE AT AOBIF : BIEEE S L
THREETEE L TWD ERRAEKMEGR
& (Upflow Anaerobic Sludge Blanket,
UASB) | %2 EBtEEE & L CHIFES DB & i
O T E I PR R DRI R R
i (Downflow Hanging Sponge, DHS) %
MAEHET7- TUASB+DHS | Ok &35,
AT AOFFEY (BOD) sfEd & LCix,
AL ARG MR, WEFRME, BOD bk
[ZINA T FREmRALE Y A 7 L DR
HLREMIICIERT2 2235, W17
IAEIZ X% BOD FREZ, R, RIER:
AR ERD,
@  TFAKWAHET AT LOENKF T O :
AR W= [ o R kb o F — D E
TAREMIET D TR A7 — )LV FAKABEE &
ZAWT, IR & 08 9 e F AL B EER

2179,

® %E%%ﬁ$%®%h%ikBOD@£
DEEFIREAL « HERFFGIRICH LT, 4D
FAERIG - e iiatEr, IR, 7
T AW R RIS 2 R S

(2) A A REREAT & B PO RR IR L SOG 12
B D St A T = A L Dfi e
@® mﬁﬁ%ﬁ”ﬁi%@wﬁ KiRE 72D
ET KA PR EE DY A 7 VR
#@@ﬁiﬁf?ﬁ’]iﬁ{i%o i% WA 1 TE R
B - I ATRHIERER, 1AW R R AR
TRl 4%,
) ﬁm%ﬁﬁ&kﬁ%@m% ZINETIZ
GiE fesz. mHlE - TANEE. #k. oA
Eﬁxi&/ukrﬁ‘bﬁuwﬁmﬁﬂﬂ ZBWT,
iAW) O B F e~ O B AL B A3 FL iR iy K &
WRART UV VTCRETCWD I E2EED
FEECBIE L TV D, BRI E RSSO
%%, M LFEmER L ORG. MAeEYD
AREGIAN, A v Yy —RNA fighr, B:#HE
INTENDLHILNCT D E LB, Kibasak
%ﬁ%&tfﬁ%mb\ﬁm%%@M%%ﬁ
&84,

(3) B EEOETAKE AW EYEG AR

O #HEEOBHKERNEORE : 27
Y (EA), TYT, FREAERNBIED D,
@ EINXRAwvvy bRATF—I)L KA EH
WG RFERER O ENE - FRESITITIa v
(& A FALE) & L, RHEm £l o

W EEA~OWEH O 7O HLB iR F B,
TR, (BIRAERES T 5,
©® FERLIZOWT oMK « AT 2% EE
TR S50, EEEG. HeRE
WHETAHA RT74 v 2ERTH, BT,
158 « bR FBHHEIRS R ZRET 5,

4. WFFERRE
(1) WY A 7 VAR RE 2 15 L LIKIE
T K F AT RE 2R LER S R 7 A D FEA

[ 1 1% UASB/DHS OHENE [ f OMLEE —7
— &R, WY 25 M. UASB (B X 4.7
m, 245 1178 L) & DHS (AR v PHRAR
454 L, ARV UFIEFE 53 %) THER LT,
F 7=, #Eiiz 700 A HLAREIZ AsSBR == |
ZIBIMLT, €% - VUV 50ORBEEOKRE
32 7-, UASB-DHS 3 27 AT E ik
Wik 7 —ICREL, A7 ) —@ia%ko
FETFKREMAE Uiz, 692 TAKICIEHRRE )
U 72 (40-150 mg-S/L) ZEMN LTz, Wik
F MU o ATEEE 98 BEMLOHRM LT,
HRT /X UASB 8 Ffi], DHS 3.1 B§ff] (AR
VIURMEYTD) L L,

¥ 2 (34 COD EEDORKHAZ{LZ T,
UASB-DHS %, iE#EBIAA) DR E LIz L
AT Z T2, WA FAKIED 17°C LA Lo HIR %



B, 17°C KoMz 4ME+2L, &
H o4 COD ME®i1x, UASB HifT
46+22%. UASB-DHS v A7 AT 85+13%.
UASB-DHS-A2SBR ¥ A7 AT 87+10% Cd
ST, WO 4 COD BEHRIL, UASB
BT 35+19%. UASB-DHS 25 AT
79+13% . UASB-DHS-A2SBR ¥ 25 AT
84+14% TH o 7=, L LK R L v |
UASB-DHS i, g4 %= FIH LT 10°C
FREE ORIESM T b Ell LAy fif
BEARIE L T2 EhmEans-,

(2) PRAEM A RERRAT & B S BORTR S5 IR L S
B B B A = A I O

X 3 1A FAKIRR L ORISR (L&, #x
wEOR AL ERT, Filg) b U 7 LKER
N . BREEHDE TIXFA T ARICER 2 <
AT L7, —F, WEBIImA T KR
17T°C LA TFiZ2 % E T3 DM A A 54, BE
TR L RBEORERN G ST, RFILT
Wi s IR b 23 e S L7 O ORP fHIE-345
~-255mV, pH % 6.8~7.4 O MAHETH

ST,

oWmMNMLE 5 NR TR Sewage temp
20 40
15 o3 ‘ 30
s : ~
3 W o
5 1.0 { 20
2 \ f \ f g
@ \ | [ .
| /
05 \ | \\ 10
Yoo o0
0.0 0
0 200 00 Lo 820, 800 1000 1200

3 WA TR & i R /i T B ok A 8k

41X UASB #{RE:5GIED 16S rRNA i#
IBFEEFERE LIkt —F o —I2 &
B RN SR % 753, Proteobacteriafqd 5 5,
Deltaproteobacteria #8 (hift i H 3% 5o il B 73
%< BT D) B 80%%E HDTEY ., FAIE
DOIRTFIZE, BRI 223 24 5
N, —J., WA LETICE 5T 5 &5 2
HAILTWD RE R MEHEZ 51> Caldiserica
P& B A SR S 7203, R FRIC 2 D E|
B H - 7, T 1 ICHRPRE RS

B FE A 1 FE 38 AR W B C o0 Deltaproteo-

bacteria fBME ORI 2R LI, FERES
Tu A rBEEOMBE R THETH
% Desulforhabdus J&» 7. HEK AR EEED>
BOSFE AR N RN LTz, AR
EAEBRIICE ST 5 & o @b ixs
DEZAIFEL . ED L) ITHFR PR ERR L
SOIZBE S L TWAMNIIRERHTH 5,

B IR B B AL S D AT & G B R
EDOBRICOWTFHMi T2 728, ARIAEHE
13.7 L, W2 0.10 m, MGNEBE & 1.75 m T
FE LY 0.8mBXITH LTI TR— %
%F7- UASB #izHu\i=, KU T 7 &% —I%
15°C ZENICERE L A IR I XA RO 25

— P b. i Caldiseri BN Firmicutes
S Chlorofiexi =2 Bacteroidetes Spirochaetes
C— Euryarchaeota WD ¥ DfEOREEMF —o— TAKE

00

BREEYFIOREE (%)

(=]

X4 UASB N OMAEDREMRE FIL~L)

#¢ 1 Deltaproteobacteria Wl O H =R
Deltaproteobacteriaif RHE (%) REGREHMTO

(ML~ FEREFN REMN BRHEOME
Desulforhabdus 50 6.8 b )]
Desulfovibrio 7.2 5.0 wy
Smithella 21 16 ey

Uncultured
Syntrophaceae spp. 34 22 w2

B3 fEsR S vz FkLEE UASB U7 7 4
—DV T = a—WERE Wz, BT
TR TR B K 72135~ Y v A
Z vy (A COD # 200~300 mg/L). fift
HIRIZIEMEE T Y 7 A (1.6 mM) £7210%
Wik R U oA (1.0 mM) & Hvi-,
—flE LT, T U v A B AR,
e b U v A ZREFRICAW T, B
HIBALEOS D EIT L2 (), BEE AR SRk
B, ZTNETHET MY U 2zlNLE
TATORHEREN TN, AHEIRE LT
PEEPEKEZITHMT P Y U A SRS L
THiEF NV o AERHWAD Z L CTHILAEE
Tholz, £7o. MEEREORN Gk
RO 1T T, IRTFIHE R 3B RE DI
D BIFA X CREOHEMNHR S, =
DZEMNS, ARMIIERBA 4 2 ETFZ
HIEELTRIAL, A¥ UAERZES ST
HDHZENTBRENT, FEFRE L CHILT
MY O LEHAWESS, ARSIIHHR T2
MoToZ END | BERPIREBLSIT T E
THBEE IO EEZ T ERAMLETH
HEEZBNTE,

(3) B EEOETAKE AW EYEG AR

& EEOBHKER N 2> (F A H1k
W) ExfgiciEd -, av Ui E N
5 T AT AR N IEF IR L . BEfF DML
B AT A THDAEME EME TITEK
DMIREHELER L TWDHOD, HHEEWIE
EMERRIZIEF IR, A% Tl S 5 LBhjR
O T RKOHEDIRE O 7Tt
ISNEETH D Z LRI T,

IS ey P PKLEEEAREL, K
e e EREak bR & B U=, SREHATIE, =
iy (BARIEES) &Lz, XA DTKIZ
HARD — {172 F K OB E (100~500



mgBOD/L) LV X2 NICIEEE (9 20~
60mgBOD/L) ToHh -7, fit-> T, #Hix-DHS
VAT AW EZ AT D TFAKRLAEBIZER R
FEO—-2OThHDILEEZ LN, KIFFETIE,
A AR DE T %)X —F T KAEL T
DORRFZHIE LT, LEFE/DHS v A7 A
Z W TET/AD 192 H [H O HE L H 5 %
17720, JVERVERE O FEAM 21772 - 72,

BFE T AT L THHHER-DHS v A7 AT
WX, AW EE & el U CTE N 7 AL B R
EFAHLTERY., EKEN A, % E miE
DFIMEBARETH D Z L, K= & R
TAKME Y AT L E LT, ¥AITBITDH K
WU EAFIRE TH D Z ERIRIB I LT,

5. FRFEERLE
CdEsERm S0 (R 27 #)

1) Molecular characterization of
anaerobic sulfur-oxidizing microbial
communities in up—flow anaerobic sludge
blanket treating municipal
sewage, A.A. Aida, M. Hatamoto,
M. Yamamoto, S. Ono, A. Nakamura,
M. Takahashi, T.Yamaguchi, Journal of
Bioscience and Bioengineering, 2014,
Accepted.

2) Microbial community composition of a

reactor

down—-flow hanging sponge (DHS) reactor
combined with an wup—flow anaerobic
sludge blanket (UASB) reactor for the
treatment of municipal sewage, K. Kubota,
M. Hayashi, K. Matsunaga, A. Iguchi, A.
Ohashi, Y. Li, T.Yamaguchi, H. Harada,
Bioresource Technology, 144-150, 2014.

3) Characterization of the retained sludge
in a down-flow hanging sponge (DHS)
reactor with emphasis on its low excess
sludge production, T. Onodera, K
Matsunaga, K. Kubota, R. Taniguchi, H.
Harada, K. Syutsubo, T. Okubo, S. Uemura,
N. Araki, M. Yamada, M. VYamauchi,
T. Yamaguchi, Bioresource Technology,
136, 169-175, 2013

4) Enhancement of denitrification in a
down-flow hanging sponge reactor by
effluent recirculation, N. Ikeda, T.
Natori, T. Okubo, A. Sugo, M. Aoki, M.
Kimura, T.Yamaguchi, H. Harada, A.
Ohashi, S. Uemura, Water Science and
Technology, 68 (3), 591-598, 2013

5) Down—-flow hanging energy
saving; excess sludge; municipal sewage
treatment; up—flow anaerobic sludge
blanket, H. Tanaka, M. Takahashi, Y.
Yoneyama, K. Syutsubo, K. Kato, A. Nagano,

sponge;

T. Yamaguchi, H. Harada, Water Science
and Technology, doi:
10. 2166/wst. 2012. 297

6) Energy saving system with high effluent
quality for municipal sewage treatment
by UASB-DHS, H. Tanaka, M. Takahashi, Y.
Yoneyama, K. Syutsubo, K. Kato, A. Nagano,
T. Yamaguchi, H. Harada, Water Science
and Technology, 66 (6), 1186-1194, 2012.

7) Detection of single—copy functional
genes in prokaryotic cells by two—pass
TSA-FISH with polynucleotide probes, S.
Kawakami, T. Hasegawa, H. Imachi,
T. Yamaguchi, H. Harada, A. Ohashi, and K.
Kubota, Journal of Microbiological
Methods, 88, 218-223, 2012.

8) The effect of salinity on nitrite
accumulation in a DHS reactor, T. Natori,
Y. Takemura, H. Harada, K. Abe, A. Ohashi,
M. Kimura, T.Yamaguchi, T. Okubo, S.
Uemura, Journal of Chemical Technology
and Biotechnology, 87, 1466-1472, 2012

9) Enrichment of anammox bacteria from
mudflat sediments collected in Tokyo Bay,
S. Uemura, N. Ikeda, T. Natori, T. Okubo,
T. Yamaguchi, M. Kimura, A. Iguchi, H
Harada, African Journal of Microbiology
Research, 6(16), 3778-3782, 2012.

10) Long term evaluation of the effect of
salinity on organic removal and ammonium
oxidation in a down—flow hanging sponge

reactor, S. Uemura, M. Kimura,
T. Yamaguchi, A. Ohashi, Y. Takemura, H.
Harada, International Journal of
Environmental Research, 6(2), Spring
361-366, 2012.

11) Methanolinea mesophila sp. nov., a
hydrogenotrophic methanogen isolated

from rice field soil, and proposal of the
archaeal family Methanoregulaceae fam.
nov. within the order Methanomicrobiales,
S. Sakai, M. Ehara, I.C. Tseng,
T. Yamaguchi, S. L. Brauer, H.
Cadillo—Quiroz, S.H. Zinder, H. Imachi,
International Journal of Environmental
Research, 62 (6), 1389-1395, 2012

12) Direct treatment of settled sewage by
DHS reactors with different size sponge
support media, S. Uemura, S. Suzuki, Y.

Maruyama, A. Ohashi, T.Yamaguchi, H.
Harada, International Journal of
Environmental Research, 6(1), Winter
25-32, 2012.

13) Cultivation of methanogenic community
from subseafloor sediments wusing a
continuous—flow bioreactor, H. Imachi, K.
Aoi, E. Tasumi, Y. Saito, Y. Yamanaka, Y.



Saito, T.Yamaguchi, H. Tomaru, R
Takeuchi, Y. Morono, F. Inagaki, K. Takai,
ISME J, 5, 1913-1925, 2011.

14) Methanoregula formicica sp. nov., a
methane—producing archaeon isolated
from methanogenic sludge, Y. Tashiro, S.
Sakai, M. Ehara, M. Miyazaki,
T. Yamaguchi, H. Imachi, International
Journal of Environmental Research, 61
(1), 53-59, 2011.

15) Evaluation of sludge properties in a
pilot scale UASB reactor for sewage
treatment 1in temperate region, K
Syutsubo, W. Yoochatchaval, I. Tsushima,
N. Araki, K. Kubota, T. Onodera, M.
Takahashi, T.Yamaguchi, Y. Yoneyama,
Water Science and Technology, 64 (10)
1959-1966, 2011.

16) Evaluation of
characteristics and sludge properties in
a UASB reactor treating municipal sewage
at ambient temperature, M. Takahashi, A.
Ohya, S. Kawakami, Y. Yoneyama, T.
Onodera, K. Syutsubo, S. Yamazaki, N.
Araki, H. Harada, T. Yamaguchi,
International Journal of Environmental
Research, 5 (4), 821-826, 2011.

17) Performance of a pilot-scale sewage
treatment: An up—flow anaerobic sludge
blanket (UASB) and a down—flow hanging
sponge (DHS) reactors combined system by
sulfur-redox reaction process under
low—temperature conditions, M.
Takahashi, T.Yamaguchi, Y. Kuramoto, A.
Nagano, S. Shimozaki, H. Sumino, N. Araki,
S. Yamazaki, S. Kawakami, H. Harada,
Bioresource Technology, 102, 753-757,
2011.

18) Removal of organic substances and
oxidation of ammonium nitrogen by a
down—-flow hanging sponge (DHS) reactor
under high salinity conditions, S.
Uemura, S. Suzuki, K. Abe, K. Kubota,
T. Yamaguchi, A. Ohashi, Y. Takemura, H.
Harada, Bioresource Technology, 101,
5180-5185, 2010

19) Application of a Single—chamber
Microbial Fuel Cell (MFC) for organic
wastewater treatment: influence of
changes in wastewater composition on the
process performance, K. Kubota, W.
Yoochatchaval, T.Yamaguchi, K. Syutsubo,
Sustainable Environment Research, 6 (20),
347-351, 2010.

20) Removal of organic substances and
oxidation of ammonium nitrogen by a
down—-flow hanging sponge (DHS) reactor

treatment

under high salinity conditions, S.
Uemura, S. Suzuki, K. Abe, K. Kubota,
T. Yamaguchi, A. Ohashi, Y. Takemura, H.
Harada, Bioresource Technology, 101,
5180-5185, 2010

21) Application of a Single—chamber
Microbial Fuel Cell (MFC) for organic

wastewater treatment: influence of
changes in wastewater composition on the
process performance, K. Kubota, W.

Yoochatchaval, T.Yamaguchi, K. Syutsubo,
Sustainable Environment Research, 6 (20),
347-351, 2010.

22) Evaluation of sludge properties in a
pilot scale UASB reactor for sewage
treatment 1in temperate region, K
Syutsubo, W. Yoochatchaval, I. Tsushima,
N. Araki, K. Kubota, T. Onodera, M.
Takahashi, T.Yamaguchi, Y. Yoneyama,
12th World. Congr. Anaerobic Dig, 90,
2010.

23) Detection of denitrifying bacteria
by tyramide signal amplification -
fluorescence in situ hybridization
(TSA-FISH), M. Aoki, K. Maetani, N. Araki,
S. Kawakami, T.Yamaguchi, 17th Asian
Symposium on Ecotechnology, 26, 2010.

24) Development of 16S rRNA gene—targeted
primers for detection of archaeal
anaerobic methanotrophs (ANMEs), A.
Miyashita, H. Mochimaru, H. Kazawa, A.
Ohashi, T.Yamaguchi, K. Horikoshi, T
Nunoura, K. Takai, H. Imachi, FEMS
Microbiology. Letter, 297 (1), 31-37,
2009.

25) In Situ Detection and Quantification
of Uncultured Members of the Phylum
Nitrospirae Abundant in Methanogenic
Wastewater Treatment Systems, A. Iguchi,
T. Terada, T. Narihiro, T.Yamaguchi, Y.
Kamagata, Y. Sekiguchi, Microbes and
Environments, 24(2), 97-104, 2009

26) Methanofollis ethanolicus sp. nov., an
ethanol-utilizing methanogen isolated
from a lotus field, H. Imachi, S. Sakai,
H. Nagai, T.Yamaguchi, K. Takai,
International Journal of Environmental
Research, 59, 800-805, 2009

27) Influence of sugar content of
wastewater on the microbial
characteristics of granular sludge

developed at 20° C in the anaerobic
granular sludge bed reactor, W.

Yoochatchaval, I. Tsushima, T.Yamaguchi,
N. Araki, H. Sumino, A. Ohashi, H. Harada,
K. Syutsubo, Journal of Environmental

Science and Health, PART A



(Toxic/Hazardous Substance &
Environmental Engineering), 44, 921-927
2009.

(Fa¥R] (Gt 351F)

1) Detection of Archaea in an upflow
anaerobic sludge blanket reactor by in
situ hybridization chain reaction-
fluorescence in situ hybridization, T.
Yamaguchi, S. Kawakami, M. Hatamoto, M.
Takahashi, K. Kubota, H. Imachi, N. Araki,
T. Yamaguchi, The 13th World Congress on
Anaerobic Digestion, 122, 2013

2) A novel detection  method  for
visualizing environmental microbes with
low rRNA content and low cell
permeability by using in situ HCR-FISH,
T. Yamaguchi, S. Kawakami, M. Hatamoto,
M. Takahashi, K. Kubota, H. Imachi, N.
Araki, T.Yamaguchi, Annual Conference of
the Association for General and Applied
Microbiology, 204, 2013

3) Molecular analysis of  microbial
communities involved in anaerobic
sulphur-oxidation in UASB reactor

treating municipal sewage, A.A. Azmi, M.
Hatamoto, M. Yamamoto, S. Ono, M.
Takahashi, T.Yamaguchi, 13th World
Congress on Anaerobic Digestion, p. 71,
2013.

4) Phylogenetic diversity analysis of
microorganisms relevant to
anaerobic/anoxic wastewater treatment,
K. Kuroda, M. Hatamoto, A. Nakamura, M.
Yamauchi, M. Yamada, T.Yamaguchi, The
3rd International Symposium on
Technology for Sustainability, accepted
2013.

5) An integrated system of
Sedimentation—-DHS-A,SBR for effective
removal of organic matter and nutrients
from municipal wastewater, N. Maharjan,
K. Dehama, K. Ohtsuki, Y. Saito, Y.
Miyaoka, T. Tshering, A. Nakamura, M.
Hatamoto, T. Yamaguchi, Water and
Environment Technology Conference, 6,
2013.

6) Namita M., K.DEHAMA, K.OHTSUKI, T.
CHOSEI, K.SAKAMOTO, Y.SAITO, Y. MIYAOKA,
T. TSHERING, A.NAKAMURA, M.HATAMOTO and
T. Yamaguchi: Assessment of combined
system of UASB-DHS-A2SBR for municipal
sewage treatment, pp.286-287, The 3rd
International Symposium on Technology
for Sustainability, 2013

7) In situ HCR-FISH:
fluorescence in situ

a new sensitive
hybridization

technique for detecting environmental
microorganisms, T. Yamaguchi, S.
Kawakami, M. Hatamoto, M. Takahashi, K.
Kubota, H. Imachi, N. Araki, T.Yamaguchi,
14th International Symposium on
Microbial Ecology, 15, 2012

8) Microbial communities involved 1in
anaerobic sulfur-oxidation in UASB
reactor treating municipal sewage, A.A.
Azmi, M. Hatamoto, M. Yamamoto, S. Ono,
A. Nakamura, M. Takahashi, T.Yamaguchi,
The 4th IWA Asia-Pacific Young Water

Professionals Conference, 304-307,
2012.
9) Characterization of anaerobic

sulfur-oxidizing microbial communities
in a UASBreactor treating municipal
sewage, A.A. Azmi, M. Hatamoto, S. Ono,
A. Nakamura, M. Takahashi, T.Yamaguchi,
Water and  Environment Technology
Conference, 18, 2012.

10-35) il 26 4

(Bd#E) G314

1) #i — R R 2 s —, [0
PEw], WEACRESE, TAREE, Z)IE, L
PH—, HEK < BARERE IR K vol. 2, 55 2
Mmoo 1 E BRSSO SR O KRR
. 2013

2) PR REIEMIZ K D BEKALIRS AT A
HiRR B 1R, 2=, 26, LDk
Al AR, BEARESE . A, IR
JA . APRHEEEE, NTS, 75-88, 2013

3) AREA AT D I B - L O FEE], SEE
13, WEACRESE, JI EAET], ARHES, JR
M, ILHERR, IWNELDS, BAGR,
L — . 2 T4 TRIOKE IR ER £
#F) o pp. 121-131 &) —x Ay
— iR, 2011 4F

(P36 M PEAE )
OIREL (G0 1)

(Z Dfth)
R B D
http://ecolab. nagaokaut. ac. jp/

6. WFFEHERR

() wrgefR

WO FEw (RREMRZ R, #d%)
fFge &5 10280447

(2) W 9E i 14
77— ETA
VAN 1))
WREE S -

C AT (B4 EE, 2



