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REBHTTH B, IEFEIL A A~ AR
Beffi & U TR SN TWBY, TABRIZYILERE &
FHERCHRR SN DA, TRMICRT 2 REBEROS
FRERITAOIRE LK< %, RBOMENEEHTNB,
BESMETE A AR - BRAERR - AKFEERVERR - A 57
ERRDABBED G2 BRI TH Do RRNETROBEZ M
ik, MAKSREFENERTHD LEDPNTEY?, &
RIEESe, PECFHRTIAEC & - OISR (Rt
DRABINEEREE ShTEY,

RIS AN R, TERORE
TEAEPTHLIRBER ONEE L & W - RIREA R S T
W5, UL, IFEICR - CTEIREL SRR LA
FE, BRELOREEEN LD, EEOHEEE
OKEEILL Vo e R E PRME TR S BE T = —X
HRMIHILTPAD) 7w & 2 3B & 19, TPAD ut
A L BHIEMTOITNDEY, RENERE MO
B & LIt £ 29T hh Cuvely,

RENEIRE EE L 28K MEHCBV T, SRHL
PRI & LRl L CCODAYMARER & VSSATFRER IS KX\,
LA, WEAHECODRS MRS NPITERE T 5729
HIWBROBKEREN T2 L WS RIERH -7, &
BRI L TERETADIREICZ LV ETHHD, BB+
DB S R BIXFIRMM IS THMETRETH S
T LHNIRE N, T, ESIREEOBEIC R
LERETHZ L2k Y, mRE OB OVSSHiFR%
R Lo0, FRIHE CHRBAMEIECODR S D4 iE%
179 = & TS EN Y TE B,

A AT ARRIE TR OB LI 31 B RIS
fite LTRSS T3, MBI LU THRNT54Y
BEAZOWTIHERP OBEEIS UTRET S0
B—ERTHD, LL, aX b ManrbEI-EE, &+
Y RIMEIITREZR IR Y T A Z LA E LV, Goel
BIX?, R ARORESRCIZR L, MM ks
JEDHEITR LT Y AEE T T %IORE L, BE
5L BE U THUMEIEEL 21T 5 4 R
D7 a—%RULT, BOETIE, 4V 08217558
PEESPE L CREL SN RS L2 D720,
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R-1 ABICFL V- RBREE ORRSE

(BB THRRS U WORGIER L TR0y
ITCHRIL AV UV RIGIMTA B L& bD, AT
72T, 2B OEBREINIBE7 2 —XDTaEAD
B EENL, MEROMUEOREHERICLTEHY v
MHELEAT D PRAY BT ISR LT, PR
DIRAIRER & B2 5 KT, BRIER TSRO
LM U THAY BT, B ESITTOEER
HERTLESDICHL, FRIABE CIIRTEOHELIETR
DERITR LT AEEITH &N TED,

AT, BFRELLTCHRRE OSBRI HIRE
(HEEBREB LM a2 L, SEMUEDOBER%E T
BiA Y AE LTS FIRELEIC R AT ATOMT 1
RAD2ODT 0 A CREGEREEHE L 3 EEER
iTolz, EFiz, W0k AOMAEMBEREICOVT
SFEGFRFRT AT, M7 T ROGEA = 5
DENEEE L,

2. RERA*E

21 JHICHEEEREY

SRR O E L M-IOR T, MU TEY
BESLOT ABERFRNOCSIRTH B, @II7ATTM7 1
T AIEEF 7 (4°C), HRTISH OEmBE{AEGSC)E
HRT15 A OHEMEEGSCON 52 Y, SEUE~DB
ARUHEIE, &4 ~—HE 2RI IER 71T >
7o MITFETTOMT B 2§k, EEZ L 7@C),
HRT15H OFIRE(LAEGSC), BEiRY v 7(@4C), A v
A, $28E 7 7 @C)RUHRTIS B OHEHELAE
G5O B0, BHEE~OBRAYEHI2RREIZ IEAR
VI Tol, AV Y, ERNERIZBVLTION
W CERANTIT Y Z E BB LWE®D, K-IZRWCERR
CHAERISGHNIAY VRISEAT D 7o b DB ZFR L

F-1 ABERFTEDOTIHER

TS o/l 45.9+0.7
VS gL 34.6+0.6
SS /L 39.4+1.1
VSS gL 33.6£0.8
T-CODg, gL 58.3£2.1
T-ZU 08 gL 17.1£1.8
T-BA LS gL 4.9+0.4
BE gL 2.5+1.2
NH,-N mg/L 770£19
T-P mg/L 2260+122
pH - 6.000.04

T, BRI -SOEIZSNG, £7, BRY 7 TR
BHEEOBRE A ABOVBERICETEETEL
Too TOEREDY VEIECB L, 002gg TSR
RCOEHICFIREE, F2HE S 7 »HhREE
~BA LR, BERICIIRRIEREEE L LGSCER
IISSCCRMERBIE L= b2 vz, EEIIMERR
Bl v 7 —H O3 4R L RS R A E ¥
V7 TACIRFE LT, EEOTBHEREH-UTRT,

22 KESHHEE

pH, TS, VS, SS, VSS, TP, PO P D& TAR
BRFIHRICEASNTIT 72, 00D 13 Standard method (2 4E
U7, RAKBORIILT = /) —/V-HRilgE, &3
7 ED5HN Lowry 15, IREDHHTIX BlighDyer EI2%
NENHELCTIT o7, Soluble ftE, FFH% 3000pm T
10 43B LA HE LT 0 EBERIR L B Lin, VAR
1% TCD H 7 v~ b7 7(SHIMADZU GC-8A )%
WTHHT L, VFA O4%TE FID F A7 u~< 757
(Agilent 6890 )% Vo, NH/N OSHHZIZF v 7Y
— BRI ESSPhotal, CAPI3200, Otsuka)Z V=,
TBIRDEEMT, MLBROBUKERIC L AVdns
BMATF AV RESFERERR) T IV TRy
ZP100, NA BRIV THE L P, BIE, 30ml o
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£2 U 0— @KU ReaHime PCR ALV =S54 <—

Application Primer Specificity Sequence 5'—3' Anealing("C) | Reference
EUB338-mix-F HEMMS ACW CCT ACG GGW GGC WGC 50 14,15

(1)7E—Vﬂg$ﬁ‘ UNIV1500R Unijlersal GGT TAC CTT GTT ACG ACTT 50 16
A109F HAE ACK GCT CAGTAA CACGT 50 17
ARC1059R EEil] GCC ATGCACCWCCTCT 50 18
S-D-Bact-0348-S-a-17 HIEME AGG CAG CAG TDR GGA AT 53 19
S-D-Bact-0786-A-a-20 HIEMBE GGA CTA CYV GGG TAT CTA AT 53 19
. COP1029f Coprothermobacter spp. ACA GGT GTT GCA TGG CTG TC 60 20
(2)Real-time PCR COP1179r Coprothermobacter spp. CTC CCC TTC CTC TGG CTC TT 60 20
S-G-Msar-0450-S-a-19 | Methanosarcina spp. TAG CAA GGG CCG GGC AAG A 55 21
S-G-Msar-0589-S-a-20 | Mes ina spp. ATC CCG GAG GAC TGA CCA AA 55 21

HLBTRICRI LT 05% R Y 7 I P28 F LR big
BL, 7uv s OFRRESER CHERTE A TO
WY T IV NMBREEN, L Ui,

239 A—fEHT B URealtime PCRO A %
HLRSEIZ100H B OTM 7 1+ 2 BRI bRE R OhiE
ML, TOM>” o2& AERE R OHEHEE LY
BB L 724 OMLIETRIZOWT, FH-FhUlra Clean
Soil DNA Isolation KitQMO-BIOY% i\ i L 7-DNA% 2
a—UNNCER L., 74 ~—ldEIEEIT R
SR EUB338-mix-F&UNIVISO0R', 45 1XA109F &
ARCI059R™ 7 %4 1> TTaKaRa PCR Thermal Cycler
DicelZ & ¥ DNAMIE 24T o 7=, PCREMHIZ94C, 55—
(04°C, 3080 —50°C, 4075 —72°C, 255) X 30cycle—~T72°C, 743 &

L7z, PCREEMIIS300 (GE~V A& 7 FIVVCORERIL,

TOPO TA Cloning kit(invitrogem)i= J: ¥ 7 e—2A4L L=,
FRENIanm—M LI EAICETE L, 168 DNAKTH ZE
I L TCBQRO0OBECKMAN COULTER)A FAV Y CHE KA 5%
WA LT, OTUIHIRBEEEHaellliZ S A0/ 3% — iz
DSWTHE L, B 5h =5 EEFIZBLAST (tp/
www.ddbjnigacjp/ searcty blasthtml), = % 0 FHEWEMER 21T -7,

Real-ime PCRIZ AV /ZDNAIZ, ¥E#£95, 100, 1208 H
DIM7 v & A EIREE, TM7 o & 2 FiRERE,
TOM~7 0 & A &R, TOM7 v & 2 hig ki &
DE L7 BTN S ERR L AR L= b 0%
V2, Realtime PCRIZLight Cycler(Roche)i X ¥, Fast Start
DNA Master SYBR GREEN I Kit(Roche)% Jiv " CiT o7, #&-
ATR LT T A4 v—% AV TEIEHFITISD-Bact 0348 Sa-
1798&SDBact0786-A-a20” ,  Coprothamobacter J& #ll i 1%
COPL029B:COPN797,  Metharosarcinalf 2l 13:S-G-Msar-
0450-S-2-198& S-G-Msar-0589-S-a20P D AHA I CPCREAT
o7, MEHMEROZDOEHEDNAL LT, EFEME
TMBE IR H B TR 2 5 H L 72 DNA % EUB338-mix-
F&UNIVIS00R CPCR L 72 6 D%, Coprotramobacter BB
LIRTOWZECE b7z Corotermobacta BAE D &7 vt —
% EUB338mixF&UNIVISOR TPCR L 7= b D &R U CHE
B LT, Mehaosarcnal@irfiE X LART OB B L
Methanosarcinal@ 7> 77 1 — > % AI09F&ARCI059R TPCR L 7=
HOFRE LU TRV,

3. EBBR

31 TMRUTOMT O+t X 0Bt R
a) ot R EIRAEE

TMEUTOM 7 2 A%, HRT30H T123 H S oiEiss
Tol, R2ER3ICERTNIMEUTOM 1k 2D
EERILEZRT, HRTOMETH 5EEOR B LRI Y
AERORE, pH, VFAZTRENNEELD, =0
R EERB L ER L,
byEEREIZE 1T D& HILEO BRI R

RIIEAT 0 AT ERBOEFIREBIZIT 2505
— 2 DEEHEE RS, K2, F3L86 LT, pHiZT™M
ROTOMT 2 & 2 D& IO T, SEHEMLD
TEIEFFATH 27~8DOMTHB LTV, #EREDOVFA
i, TMZ & & 2 ERE LS T 8244+ 115mg-HACL,
IRV EAE 27+ S4mg HACL T » 72, TOM7 12
£ X TSR E CE173 £ 5Img HACL, HiRE{L
T F0E0me-HACL Tdh o 7o, NH-NIBEEII&- 1
LA T2300~2400mg/LIEE CRRE R 2T R Dr o T, RY
T IV URMETHIEENT, ™, TOMZ ok &
B IR L el IR TR LT, (L
WHEBRRHIZD DA Z TR EREEL, TMZ 2tk
A TIIEERBIZBY  CRIRIHE R CIZ40.56 00514
{EAELd, HREERECHE007L00ILLAE 2D, A X
AR EIREEICEE LTV, —F,
TOMZ =& X CILEFREBICB O CEHRBLE cEY
056 +006L/Ld, FIRIHLIE CTEL0I6:0MTHY, 4
B L7z A & i I8% S IR IH RS, 2% thig a1k
Tk LT,

32TMEUTOM 7 Ot R DAIREEEH 85
RAZFEFIRBIZEBIT ATMEUTOM Y 2 & 2 DXL
MREAEHBERICE LD THBIL-, EB L=0id, OF
AR RO R R CEHEE@BUK ARDAE D
AR THD, ToERAEOBRARKEVSHIZYDAF

A AERBRIEE, TMZ B & R 3830272 £ 0.026L/e-VS,
TOM 7 12+ A 330307 +£0029L/e-VS & 72 W TOM®D A & L4
BRI TMOMLINE T o7,

R RERCER T2 L, IREUSOETOERT
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B B $(days) #2i8 A #(days)
—o- TM&IR - TMHIE ~- TOMBE A~ TOMTiR
() HARERGEE (a) R ERFGEE
9 9
8 8 T - X D, 6
. BHogTeoa | o X TR pess R PR EX
6 6 :
0 20 40 60 80 100 120 0 2 “ 60 80 100 120
%18 F #(days) %1 A #(days)
.0 TMER —©0— TMdig --X--- TOM#{E —&— TOMig
(b) pH (o) pH
_ 1500 1500
3 3
< 1000 S 1000
23 8
£ 2 s
< <
e 2
N 0 4
0 20 40 60 80 100 120 0 20 40 60 80 100 120
%18 A $(days) i B %(days)
-{.0-- TOM&iE —O—TOM g -eoXe s TOMEE —A— TOM i
(©VFA {©)VFA

E-2 ™ Fot 08k

-3 TOM 7Ot R OEERKR

&3 EEREIZHTIEHCBELRROELD

™M =& & TOM7 & & X
iR iR =i iR
TS /L 30.6£2.0 26.9+2.2 30.5£0.5 22.340.8
VS /L 20.2+2.0 16.5£2.6 19.7+0.6 13.3+1.1
SS g/L 25.1%1.2 19.9+1.6 25.0£0.4 16.9+1.0
VSS g/L 14.91.0 13.6+1.4 15.2+1.4 12.11.1
T-COD, o/L 33.0£0.9 26.31.6 32.7+1.9 21.4+1.4
S-CODg, gL 13.7£2.0 9.0+0.8 13.6£0.4 7.5+0.5
HILHRE, T-¥U0E g/L 8.4+1.4 7.120.6 8.4+0.6 6.1+0.8
T-RAKILH gL 3.5£1.0 3.0£0.7 4,0£1.0 2.340.7
EE g/L 1.120.1 1.240.2 1.0£0.2 1.240.1
NH,-N mg/L 2410+64 2460210 2320+51 2270+95
pH - 7.78+0.07 7.66+0.07 7.84+0.09 7.69+0.14
TVFA mg-HACL | 244115 27+54 173+51 N.D.
BETE /L. 1.64+0.21 1.16+0.22 1.7120.30 0.97+0.18
AR L/L.d 0.93+0.10 0.09+0.02 0.910.09 0.20£0.05
N2 % 1.6£0.8 1.8£0.7 0.920.3 4353.1
S A H A CH4 % 61.3£2.9 69.8+4.0 62.5+1.9 71.4+4.1
HAMBE  CO2 % 36.9+2.4 30.5+3.1 36.7+1.2 27.743.1
H2S ppm 740£141 140+57 60030 250+71
NH3 ppm N.D. N.D. N.D. N.D.
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R4 EERBICHTS TMEY TOM 702X DMBEED E &8
™

TOM
DR F T RAERNE L/g-VS | 0.272%0.026 | 0.307%0.029
CODCr % 56.552.2 63.6£1.7
VSS % 58.245.3 62.5+3.3
QOFBHHER Rk % 51.8+5.4 58.7+4.4
By UE % 59.5+4.0 64.4%5.3
BEE % 53.3£6.6 52.9+3.6
OBEE oL 1.16£0.22 0.9740.18
CODCr o/L 4.2+0.1 4.320.1
N NH4+-N mg/L, 2260+102 212087
OBASEDOKE | pog5.p mg/L 115042 1074473
TVFA mg-HAc/L N.D. N.D.

TOMZ 12 & R 2B BRRNBIMT 1 ZADF% |
BloTWWe, RUDRULEL D ICRRIBROEFRMNIZ
PRRTETHDH, ¥R BEOSHERIITOM T 0k
ARV THA%, TMZ 1 RITBYNT9.5% & i
VMEER LT, IEEDSMEEIZTOMY 2% 2 T5RW%,
TMZ e AD533% L EEF L Th o7,

HILBROBEEZRTRY 7 2 P FmEis,
TOMZ 2 E 2 T097gL, TMZ 2 ATLI6 gL 72 b,
Z DFERIITOM Y v & XD F ANEEMIC W TENRT
WBZEERLTNSG, ,

BAKASHNE, EERBRET > 121 D578 % 3000pm,
105 PR LB L 7o B O EBAE 50T Lz, Bk AiRD
MefkiE, HIETEH DCODG, NH,N, POSP, TVFADW
THHIMZ ot R LTOM 7 2 & X CHEEMBEVITR S
higinofe, POSPRERZELLDO S aE X B
1M00mgLTH Y, WELBEE LT B2 FAIERDE
(LB OPOS B 140~320mg/L & LB L TR o7z,
ZOEME, AHETEE L LTHWEARIBIRA0
EOEMHERTHY, TSERELHINETHEHTH
DEELIBND, ZTOL, AFETCIIRRISREMTO
BIIEHELTH B0, HEOFeSH RV I2hro 77
BHELEZ LN, VFAIZTM, TOMORRIASIE T’
BoRbLN ot

PLEDESHIEE H b TMBE UTOM 7 1 & & DEinH:
REEHIET D L&, QA X VHAERINE, CIRELSND
BHOFER, OWLBEROBERICHE \TTOM 7 1

100

8
[
e

|

T
l

743

FACODIZHT 5 E18(%)

7

(=

REEIR =g iR

O P-COD MS-COD @ 4z
@™ Fotx

FEACODIZ R4 B EE(%)

EANTMT B 2% LR TV, @Bk ASIEOMR
IZOWTCHEHEEEDENIR b e o Tr,

33TMEUTOM T O+ XMHCODMIE I,

TMEUTOMY 2= A DEHE LI RIT AW E OFN
ZHERT 5720, CODMEINX R4 rT, T,
TOMFIF DEIRIELREIZ BT, FEACODDFIMYDS A
Z AL LTS, BRIFS-CODRRA LI ACODDRI2A%IT 24
Te BUGLRE L 25TV, TMARE A CId Ry
{LAE THHE L 7= S-CODDRIWIREE SN TA ¥ (kL
72735, PCODDSFRIXIE L A VT LD o7, TOM
HPIRVE A CrI SR R O L 7=S-CODAM55%
DU T, BRHILBROP-CODRSY b #128%
Wb Uiz,

P EDOFERDN D, TMEUTOMY 2+ R I3E RN L
B THACODDFIMA A REEND, M 1+ X
DR IERIE L RS LI-SCODERRET 3
DITH L, TOMZ 1+ ADHFEMEITM 22 &
D b2 < DEBSCODD 2 3d5 L 317, P-CODRY
SDOHRELET L,

34 TMEUTOM T Ot X D& E LA R R E AT

M7 &R ETOMT B R I8 B2501(biE%
ERELUEREY 2 — X 2 ThB, ZhbDS
2T, RIB OB EOT BT BE ORI
R ~RAT 5, FAT LIRS L L Bl L7

100 — =
H\
N,
80 [ N

60

40 743

20

RENGTR EiE iR
OP-COD mS-COD RAB

(b) TOM Fo+x

B4 CODMEIEA A& TOLRAIZEIT HMEOER
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#F5 TMRUTOM 7Ot REHILBISH TR/ 0—251473Y)

TMZ 2 & & TOM~7 ot &
Library BiE iR EiR iR
Firmicutes 95.2% 50.8% 91.3% 24.2%
Coprothermobacter (71.4%) (15.3%) (69.6%) (0%)
C.thermocellum relatives (8.6%) (3.4%) (0%) (0%)
Bacteria B.thermocloaceae relatives (4.3%) (1.7%) (4.3%) (0%)
Proteobacteria 0% 3.4% 43% 16.7%
Bacteroidetes 4.8% 30.5% 4.3% 54.5%
Others 0% 15.3% 0% 4.5%
No. of total clones 23 59 21 66
Methanosaeta 0% 20.5% 0% 8.3%
Methanosarcina 55.0% 38.6% 39.0% 43.8%
" Archaea Ms.thermophila (55.0%) (38.6%) (39.0%) (43.8%)
Methanomicrobiales 45.0% 29.5% 61.0% 39.6%
Others 0% 18.2% 0% 8.3%
No. of total clones 20 44 23 48

BRSHRSAED TR SN S, R BB TIRERFNE
RBAToEABHCBOTE, #BETIIRERLIIRRD
A I REEE ASHRE UEE U T B FTREMEDSE VY, £H L
TAEA, BIERLIA LT AHEDREN Stk
5 LLTRETAILBELILNS, ZITHE, ™
RUTOMZ v 2TV T, SiREE S FIREE
RBICHAT A ERESHEMEYBORHIOERE L. &
RS ORAEMRZ DO EZIMA LT 5TMHRTHEL
e, HREAY REIT L o CEIRM LR OB AT
BUTHALTL 3LE2 5 5TOMFIRBEDT
AEMBEREE DR VICERZ Y TTRITRIT o1,

a) 16S IRNAREF - O— 2T

™, TOM7 7t A& EEOHEEME S 20— 7 A
7'Z Y ORBERSITRT, mBEETE, mrat
AEBIZFTATITVIERBIT BN ED 7 o — B
Fimices\ZB L TEY, T0WREDS u— 42, &Rk
#2805 D Coprothermobacter sp. P1(AB162803)
1298% DRI Z R LTz,

EEIE T, BERERE LT M AT
R EX ONAME D7 n— AR S
NEOIZEL, TOM a2 h bk S ed o7,
™ PRBUECIIERHME TR S n— L
F CHEREESZ R Fimicues \CBTH 70— 3
ERHENE, T, SATTVD 15%ICHB97m
— 3 Coprothermobacter sp. P1 {2 98%DFERIMZ R LT,
*7z, 27 v—1 8 Clostridium thermocellum(LO9173)HHIF]
M 0% THY, 1 7 a—rd Bailus thermocloaceae
(2269390 89%DHERWER R LTz, —FC, miaiH{kE

ThiiEhiz7 o—r L RICHEBERSIZ o7 v—id
B Ehedot,

™, TOMY e REMEDEME n—r 47
Z YRR, SEHME TR, M7 2t X T55%,
TOM T &2+E A T39%MD 7 01— SEEE I A &2 AR
TR C & B Methanosarcina thermophilaQM59140)1Z98% 7
HEAEFIOMREREE R LT,

IR EAEIC R 2% E LT, M7 aER £ TOM
TREAOTHICROT, ERREERREEZEZOND
HHIE O 7 v — 2 B30 S iz, TMZ kAT
H, $940%0 7 b — NEIRMEREEE (L A & R
AT 0D Methamosarcina thermophilatZ 98%DFERIMEZ R LT,
—H T, TOMZ7 22 A THLA38%DT n—1in, EiRtE
BHERE (L 2 & o Ao p dv B8 O Methanosarcina thermophila
1298% DRI CTH T,

P EORERT, BEMUE IR oA & HEIEH
B 1 Coprothermobacter JB #0817 #1 8 1 Methanosarcing
thermophila® 7 0 — L NEEREIGE ED TV L %
RLTWS, TMZ 2t A HiRH{E CIIEEME 7 1
75 U OF20%\Z 77 % Firmicutes, Coprothermobacter &
DREO 7 u—  PREEE TR SN b0 LRE
OHED Y v —1Tholz, ZhiZxt LTOM7 2 A
R E G, BERET 1 77 VICBWTEIRHEL
BoRHENZLO LFREOMEO 7 n—idklish
Rdvodc, THIET A7 I Y T, W7ok RED,
A0%E E N IR EEE TR B X 1Lz Mahanosarcina
thermophila®D 7 &1 — T o7z,

b) 165 IRNAE{LZF DRealime PCRIZ&L A E &

%6 TMRUTOM FOtRIZH1H3 165 RNARIEF OB (copies/ 1£.0)

Target _ M7 a¥R TOMZ ot &
EiE iR EiE FIR
Bacteria Bacteria (1.6£0.3)x10° | (64£0.7)x10" | (1.4+03)X10° | (4.1%0.5)% 10’
Coprothermobacter spp. | (12£02)x10° | 2.9£0.1)x107 | (1.0+0.1)x10° | (6.2+0.2)x 10"
Archaea | Methanosarcina spp. | (2.1£0.2)x10" | (14£0.1)x 107 | 2.4202)x107 | (L.9£0.1)x10°
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R7 REFEDOHESIMEHL T O+ RINEBMEED Kl

. AT SRR
B = - - — -
BURA i ™ TOM | gk’ Eg'” 4/ v ainsmbigpi'® v fumeme i
No. 1 2 3 4 5 6
HRT E] 30 30 30 30 30 30
T VEVSSRE a/L 136X14 12111 208512 144514 178%16 15211
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Upgrading of the anaerobic digestion of waste activated sludge by conbining
temperature-phased anaerobic digestion and intermediate ozonation
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Upgrading of the anaerobic digestion of waste activated sludge (WAS) by the combination of
temperature-phased two stage and intermediate ozonation was investigated by a continuous experiment
with two processes, TM and TOM. The TM process is a temperature-phased two stage system which
consists of a thermophlic digester with 5 liters of volume and mesophilic digester with 5 liters of volume
in series. The TOM process is a temperature-phased two stage process with the intermediate ozonation.
Two processes were operated at a hydraoulic retention times of 30 days for over 123 days. Methane
production rate, COD¢, removal efficiency and dewaterability of TOM process were superior to those of
TM process. It is the effect of temperature-phase that enthancing hydrolysis at thermophilic temperature
and degradation of remaining soluble organic matters at mesophilic temperature, which leads to the
improvement of dewaterability and decreasing CODc, in the supernatant effluent. The intermediate
ozonation can save the ozone dose amount compared to the pretreatment and promote degradation of
particle organic matters in the effluent from thermophilic reactor.

The effects of the temperature-phase and the intermediate ozonation resulted in increasing CODc,
removal efficiency of TOM process, 1.36 times higher than that of mesophilic anaerobic digestion..
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