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L= MR LR R R R e 8, O KRR GRS R R i R4 R
FE ¥ R G0 30 A AR I R G s HRREAE T« Birad 7 R e 28 B B RS i Ak 2 5 1
ARG YIRL S X sh A& M R4

BT iR i S A 2 5 1 ) R G A0 S U I8 78 RO SR P AE R I

Ik S0 U I8 8 MBI A T TR O 1 T 3500 S e & FE P 350, HLUi o e 45 s AL, HoA
KPR E

FIT iR S8R A 2 M A0, FEARAT AR 15 T I 19 g 1) Y 7 28 FHAER Sk, i R MBI I O T
B 1Y) TOU S 2 o 42 L A 338, IR R S AT S 7m 88 43 991 80 T Itk TR GRE 1) PN S AN 7R3

Bk Wk} 43 X B2 B 00 58 G0 045 5 T B 3 IR e 0 ) A s A B 1= () pHLA IUAXCA | pHLI ]
B pHIS WA CHIE AL T [, BTk pHEE JUALA | pHEE WA BT I CHR IR & T i ik I T e
V) TRE A AT Py 5 o 0 R0 38

FIT 3 3 AL T 150 T T 3 O T ) O 4 A B2 ) v 30

2. MRABE R Z R IA IR B 4 2= VR 80> b2 &, HRFIEAE T« P 20 Uik
B FRARAImET

BRI LA S04 B

3R AUR E R 1B 2 ik (R LA 4E RV BL s 80> B e e B, FURFIEAE T : Bk pH iR
TACATRL T T I T N 1) A ek i -5 G G BB IR BRI 1) 1 /5~ 2/ B4k s

FIT 3 pH AR MBS T Pl i T 3R A ) & Rk 10 5 LGB KT B S R 1/ 2~ 3 /44

FIT Ik pHAR IS CYC T Pl i T 0 A ) A I ek I 5 HL S T R S 1 4/5~6/ T4k o

4 FRAEAURE R 3Pk IR FLAF 4E R kb J0™ B e e B, HRRIEAE T iR &AL e [
T P A T SR 1) b 1) 77 1) ) 3 P e e 1) AR v B2 1K) 3/5~3/4, TR i ML 1V s P
TR R TRERE 1) J&] 170) 7 1) ) 82 M I o R e e ) SRR LRI 1/ T ~1/5

5. MRIERCR L RAFT IR AR G A4k = WL R 200™ b e B, HAHEAE T« Frid i th
BE RGBT I o T B () THUR (1K) R 11 RIS T i % T e 1) A4 OB = 1y HOoR) 1

FIT I HE 1 SR FHE I HE R 7 32X

6 . FRAR AR 23R 5 ik R AR 4E R YRR 0™ B e e &, HAHEAE T - FridHi e R
A0 FE R P 2% 5 I IS 0B 0 A K O 1) 0B A IR ) 25l R R, B 2 1) R e A
[ BEAMIE T BT I 5 T 10 8 A 1 T 90 %6, T 88 ) 25 it - 5 BT 3 K T e 1) A
M EE 2 1F] A 1] B S 10~15¢m.
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—MARRAHERIR SRR E

7 AR ST
[0001]  ASE BT B — PR SR AR 2E 2 Wkl = 20 FR e

HRREAR

[0002] R FRAF4E 2= SR 5 5 B §iadz A2 2 & 800 R KCF s 48 e
TS HEBCH R B — RPVIA G5 e Il BT 2 A7 AE AR B 55 58 R AU H 28 7 AR IR A
T B DA KBS DL T , TR R AR S (R & & > 95 % HIVHES) A T R i i v se i 5
il DRk HERR E ASEILAE B RUR R K SR EF B RIAK R 4R e EYR
SRR JFRL AR 5 E Ah & AR B AR VR R B AT 4E 3R 5B B , 38 B R AE RS AR
WIRFEFEEEAE TR G ER (G70%) KAAH% RS ER (>75%) FHrME, 755255
7 FBE AR T IR A 2 B I AN R R FE AT AE YR AR FH 21K (<30 %) A AR F e %
AR (<<1.0m/m®/d) (1l 1, 1] HL K S iV I HE B T ok ks g, B FR R R4 4 2 A
EEE BT CEZ — PhAS A B B 8028 S TRV E AR R FE A RCAAIS E T A0 s 2™
YSTE I

[0003] K 4R 4E 2 YRR 20 B bE e — > F 2 MR DB AN [ B S A 0 W [0 B9
AR, BRE KRR B BRI B S BRALEY B B BB B, 31X DU AN B — AN A
S CBCE R ZR A BILREAR , H KA BR AL BT B AR AT 4 R R B e i PR s 0 B8 B i
OB B E L R R BTA4E 3R R RE ™ B e ke B 3 B 5 I S B 5 | B AH T 4 s B2
%P AHER 2 A S S MY  (HL 25 H A B S 1 sk f L BR ] 7% T 2R Ak AL | =
A N

[0004] (1) HEIR S BL2§ o M0 s R AR 1T 58, JE B0 P PR, BOARAIG , Ak B ARk ) 55 (1] 2 st i )
1550 % , i@ AT AN “UF A Pl A 38— PR ™ FR b — SRR 5 Bl o« At 4 HA 1 TR) B
B HURE T 2 LS e PRk ok} ANME T B shik A6, =R E AT b & 28R
K, BABRAIG, B8 S 4 2k 7 FE o 49 e It o ) 75 MR A e N2 27 RHEE R () 42 T R B
I

[0005]  (2) HAAHESE S N 4% o A A« BESEINA BRIV S HUB) 8 T 3 SRR A= 1 s A2
PR TS, ge e MR 5SS R e iR A AU BN e SRR E i A
BT AR RE 77708, AR e ™ 22 41K s & B AR B 28 (TS <10 %) ¥kl B E R, ik
V5GP I AR N R R T IR, 5 AR O N2 T A v 2 5 33 1T 2 e R TR Ak R
HARIEF St B TR E K 5 KA SRR X M T & E 3.

[0006]  (3) PN AHER 2 AH T 42 [ ML 2% o I i« AR 4B A AL IR Sl R eIt R 1 7 R e SR B, K
fif R AL~ S ERAL RN R B S 22 N AR AL OSSR T 43 T AEAS [RI A 5 AT , TR A BB
B S R 5 40 AT R T AR AR AR AL, 0 b BB 5 ] 2R B 1Ry (TS>20%) 7K fift ik 5
BRI 2 Jo B IR M8 B AR, AR i IO R B YR o s I AROR BE AR 2
B2 52 % HL A pAS i, R R 2 a0 B U PR A5 S B2 4 (upflow anaerobic
solid-state reactor,UASS) FlRE B IEIR MV 25 o
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[0007] AR F B ARAERGAT 8 & AR A 43 & BRSO RL, 83 2
(low total solid content,TS<<10%) ¥kl T 1. A7 AE S5 ™ 8 A AL g7 AR AL =S
FARHBHFBCE K VA R BERE R 55— R B Bh S, = & [ 2 (high total solid content,
TS=10%) PR} K FE T 2L RE Al ke bk o] L, Ty HL & e tH Ak £ f B A B 5 AT A7 Dy HE L Ji
B E AR L BUIERME A, B A b RR IR B “F R0 RO AR, BAT B 0t s 15 [ 22K o
R UER YR e T2 ., ToIE S BRI £ Az 3k HURLE , 4776 i sl P | ] 44 i 4 sk 1)
Ko R EEMREAR T « A SRR PR BRI SE — R 5 i) 8, AT B = Ak B AL HE T R A

SSH#HEAR

[0008]  ZRSE BT ALK B B2 R A —RiR A 4E R MR m U™ P e B, ik 3 5 HA &
M AR S BEHORE A SRR PR RE R AU B R L SR B R R PR e AR E SR
Ho

[0009]  Acsic AR 28 P S (LA R R £ 4k SR Wk v 200 FR e 3 L, B 0 O I L R S8 HE )
RGLDEFE R G R IR R G0 i U R DR G s ol R e 2 A A A UL AL
5 ARGl Rk X S I R 5

[0010]  Prikfilcf A ftes 5t TN &R G A A U I 8 AR BE AR 2 M A5

(0011 Jifr i S S A I8 5 AN FIT i T G F T S e 2 L P 4, HL i 9 o b i A 4 T AL
HAACF R s

[0012] P ids S0 I PEAE 28 M U DA FRIRAT AT T e Py s () b7 28 AR, P R/ AT i
R T R 1) T S AP 2 2EL PAY 40, P SRR Sk RIS 7 8 20 il B0 T P A g 1 P F AT /S 5
(00131 Firs et 531X 5l & M I A G A0 465 T Pk e F0 R A MU % | (9 p L U4 A S pH
MBS pHIE I CALEAL & 1, BT pHE TUACA | pH I T BATpHI T AL CHR I 3¢ T P id
TERE N1 E A MU B 10y L340 o B R 5

(00141 Ffr s S AR T 111350 T I 3k Tt o 14 8 A A0 B2 g v 28

[0015]  Ffr s R SR £ 4k Rk e 280 R e 2 L v 5 P it g e AC e N [BIAE AR TR 5 ik o T
TR R AR LRI 3« 1, AR SRR 75 SR, Tidk K TR 1 25 B AT 7E0 . 05m’ ~ 300m™ 3 i A A1 3 1K
5E » H IR AL A Tk R AR 1/8

[0016]  Firid AR e 2 R W RL R 2™ F e B, ik i sk it R R G R A B8R
BERE TR E e R T 2 BERE O BT iR A W RE Y T0TEE -, Ja AT I R) 25 AL E AR
PraR BRI 1) ELAR UL 9 i i e B GEGE AR ELAR I 1/5 0 BERHN , AR P8 R AT SEBR 75 5K, R R
JREFHYE 2R FITA BERF O LRI B S T H SRR K B RN - doRH D B K
WER e i 4 HEURLIE TE AN SR AL A5 iR R AL 30T, B ik S8 ey Y PN ) MR
B ECR HURL B 3hE 2 ik HORHEIE , S8 5 HURHE B A 4F AN 2 AL T b B RN
A 5 T3k ER R AL % 3 p A A 2 o) B T R4 LR 2 5 LIRS B0 7 1) Dy e £ ik
WER e L A P 3 HEORLIETE V) ELAR S AR AN BE /N T 150mm , 85 i AN BE K T P ik e I E GRE K EL
Ff1/5, P W ieda 8 RO 1 S B2 T ik e e e ) h 38, B OB A s B 1 /64, HL
PN ) R 8 26 5 0 T It i TR RE 1) REAS ELAR 10 1/ 6 4 5 I Hh At 1 2 2B A i ik W2 e 14
B R S I R T Y ORI = BT

(00171 Pl AR AR 4k =Wk 20 R e B, P it i 2 g0k A TR e B+, 45
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PR AL MR T 28 AR 5 B4 5 « Pk MR 40 B 260 475 2 1) R A AR e () 25
FEIF B, B 2 1 WE e A 11 < BE AN ARG T P 3R A TR B P 488 A v P 1X1 90 9%, BT AR A [ 25 it i
- B 15 B I o T 10 B Ak ) B R A 387 10~ 1 5em I ) B o BT IR G\ A1 ME B4 ) 13 (LA for 1B
RS T R TR} 10~ 15em) 54 PR /N X0 R A ) 25 v, EL BT al 20 m] R A b 350 R 358
B R R R IR 2 TS, T B P A 1) 2l SRR AR BN AR S
FIT A W it i L A PN PR M e s e A R o PR T F AL 1 A0 2 p A A 2 AR (7 4 F 2
il , HFE )7 1) R Lo

[0018] BT K B AF- 4 2 Rk i 2507 FR Be 26 i R, BT I IR P 4 ol R Gu 48 1 T I A T e
(ISR SN IR 2, JL R R BTl R B G AR AR 1/ 10~ 1/8, Birids A B B N A i i
IR N A TR IRk s BTl R TREE 1) JEC 0 1 AT NS o 72 Bk 7 R e B IS AT i
J6 BT TN JE I K CHENZ R, R Al I JZ B oK fa , B shrd infds =
T i i e P9 S0 R AR FF 7237 = LCI, I E AR 25 B Frid 37K O o Frid iR 8RSk 34 A% iR
P4, PAARAE R PR RL P 1E 5

[0019] B R JRAF4E 2 Wk 0™ B e B rp, Frid S s g LA s E T
[0020]  FriRiEfL NI S E

[0021] ik s A IR E 1 5 — s A MIR A RS L, (45 (R S O R 46 e 1 R G
WA 292821 %) B kAL I A (R R SN 99.5%) L LN K J7 2812 5MPa. FTid 4
KPR THLIE AR IR SR E T, SRR E R R 3 HI7E0 . 3~0. 5Mpa. [F] 12 75 Bk A&
R T8 (1) S8 U B A AN B AN TR ), R i TR SRE 25 AR R /N T 0 P A2 18 5 £ 38 ~200mm , £F:
REERHE F5~10cmib 2 “—" T AUAG R GE RS AR LR a2 th B Fr R AR 2 ~
Semff HE B PR ES) , 75— TRV AR E R AT IR L (iR i@ fL) o Fridk kB G
AR i S8 AR IR mT F ARG B2 Y A2 I e IR A BROAART & 1R 0 765 SR 38« BT 2K 4k
WAHRYE, Frd R ERAE FH BT LE[E 4 A T4 52 0 BT IR R Sk ot TR Hh A0 2 0 )
HERAVE s BT IR IR S AR R BERL R A7 BN R TR N 5~ 10em (F - S e as b ) 25l
PRAER: F SRR 2~ 3emff HE B IR E) .

[0022] BT A S 41 4 2= V0L s 80 R e ke R, BT IR pHI A AT T BT it T 6 1N 1
Pk i 5 SR EE B 1/5~2/64b, 1/ 34b s

[0023] B ik pHHE A B T Firidk & TR HE P 1) R TRk T 5 L JIG R B B B 9 1/ 2~ 3 /44,
2/34b

[0024] B ik pHE A CIa T Firidk R TR E P %) R T AR T 5 JHG G R () PR B 1 4/5~6 /T4, 2
5/6;

[0025] Pk pHIE JUAYCA BT pH I IS B AR BT ik pH R A C34) A pHAE 74X

[0026]  Firad sE A T 14 5T ] g ittt T A A 3B 3 , LV BT 3 2R TRt 11 el 1 7 1 (90 4 58 0 e
T R T G () AR v P 3/5~3/4, 2/ 3, i i AL 1 ¥ i K TR tE 1Y) Ja 1al 77 1l 9 58 55
Bk R B G () AR ELAR I 1/ 7T~1/5, 411 /6.

[0027]  FIUEAR NI AR A 4E 2= kL& LT BTl R IESER 80, JR7E i A A i BRI A
F R 52 K SRR AL, “IK AR AL X (K pHAEL 5 . 5~6. 3, M TR 40 6 11 o W22 % e i
JFUBLAS €25 KR B AL P2 HE R R TR (volatile fatty acids,VFAs) fEfFEES Al 7708
[FI/EFS , 288 ml T f i, 75 R BERE P SR “G2 i X, pHE M6, 3~6.8, TR iE AL &
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g R Y (5 K ERDE TEA HU AR K PRI DT ) 2 URAACIR , B i (1 s 2 AE
REGE N ER, B e R SR IR A B e, T il “ PR A R e X, pHIE
N6.8~T.5, AR B 1 WS R e (BRGNS TR Je) 2 R,

[0028]  Fysh AR 5T 45 4 = MRk i 2507 H e B b, ik v AU HE AT R G A U
JE 713 AR B AR AT SR R 2 DA s Ik 3 =08 [ 58 T Ik R T RE T8 ELAR e
TR T SREREAR ELAR 1) 1/ 8 5 Ik & 7 2 [ 58 T vk R R T8, >4 Ik [ 7 3% b 77 >
0. IMPal} , 15 B Bir i & T B P ¥ U AN, 72 AR K 77, 35 B0E YR | R s AT E
FIFTR S 2428 a0, W pnd R TR A SR BUNSR IS = MU (<0.5m%) , A i< 288
K B R AT, FUE R E N0, 2’ /h, BN K AL X 107’ B T e il SN
100m’ ; WK TERE AT AL > 0. 5m°, i A B4R FlR AT AR &1, S8 80003
~1000000m*/h o VS B4 FITE S % FAE 28 M 045 IR ), 18 9000 ) 4 j 4 1 R e AN — A4k
o

[0029] R AR 52 H B YR BTar 4 22 Wkt s 550 9 e I, Al 42 RE A0S AP BRHEAT

[0030] (1) PRAEIEMEy5 Ve AR BRI 8 &3S EAT IR KT 5

[0031]  Firadk “SHr " (1) 3 & S48 10 2 AU 5 7 A I 28 (0 s AN I 240 ) 254, Pade 24F
FEfH,

[0032]  (2) il IR R T &6 o i » I\ S LA/ B R, A8 ) o ol S8 n 2840 R 34T 3
UK, JF R R AT — IR BERL T — R H )

[0033] o A o 2 B PN N 1) 2803k 52090, 05~0. 10mg /L5

[0034]  Frak FRFHL/BUAHAEHK C/NEE A25~35;

[0035]  Jridk R AN EPIRE Al s s AR/ el A7 38

[0036] P a4kl o & & S0 Il i v Ve A/ B B Soin T BERE .

[0037]  H A, IR (1) 1, 45 Bk PRAAE VRS Y AIE B BT iR & & 35 I 2 Brid oK i
ALV R 0™ B e B I R TREE P HEAT R AEUR B s A Tl R E N 77 A v < LB
o F R (AR AR S s 31150 %6 LA EINF, 1) BTl i e N IN 5 [ 228910 % ~ 15 % I ik 38 &
FEA, IR HEAT 1A) BRI Y « 1 Pl R TR PN 1K) A IR F) 25 AR IR B8] P ik R TR P U S AR
Foaa R R BATHER AT L, HL3ERF R P RMA R A 5

[0038] IR (2) H, i ik S8 S IE E 1m) Bk R RO P AT ) B e

(00391 Ja ek Frad S oA 52 7 28 M 3¢ U 00 e S e TR B A ) B

[0040]  Jrad i i S /K gk A v, 3E st ik pHAR WUASCA ik pH I 04 B AT I pH ik WA C
DU A T 8 P AR 2 X ) i T LI pHABL 73 ) 2495 . 5~6.3.6.3~6.8H16.8~7.5,

[0041] k772, IR (U H, AR AT R IR 2 TR A B T U B2
(R PV P 2 DT E FE 3R AT Pk DR AT 1495 Ve 5

[0042] Pk PRAEGTS PETS Ve FRFR i T

[0043]  #E KM EE & (volatile solid content,VS) KT 100g/ke;

[0044]  H4EERE Methanococcus) [IIREE R T1 X 10%copies/ g% K M [ 44 5

[0045] A% )\ B EKTE Methanosarcina) B E K T1 X 10 copies/g¥% & P[44 s

[0046]  FA 44 (Methanomicrobium) [ K T1 X 10°copies/ g% H M [Fl 44 5

[0047]  H 45T Methanobacterium) [ K T1 X 10%copies/ g & M [Fl 44 5

6
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[0048]  FEEE2E T (Methanosaeta) FIIRE AT 1 X 10%copies/ g & I [H44 ;
[0049] i #FTIA PRAEVE TS e 5Pk & &3 ERR AR & T8 2 N10% ;
[0050]  Frik REAGE V5 e 5 Frid Bt & & 2 IR 5 35k S 8 Brid R T BE 1) A 3%

BIIKT0~T75% ;

[0051] i 1 R BERT I 1) 2~ 5K, B id i L R T 416 11 A 3R 4T FTacks 1) 8 R e b 2 i 1 IR 44
RIS

[0052] i A T B[] 6 ~ LOK , BT 0t 1 i B 45 110 A2 3E 47 vk () 8 =R e P 2 S5 19 IR
AR

[0053]  Pirak[A) s da b i S5 AR

[0054]  #F[E)FEG45mindiEE 15min, HEHEEL 3 A 15~20r /min;

[0055] il i% [fl 44 i B B[] (solid retention time,SRT) 7d,IiE4T2/NSRTG, GBS &
MR ERE (IEMIRZE<I0%) , @0 EH AR YR EAT KA K.

[0056]  FiRfT7iEm, B ER (2) H, il U S K R 2R A 0 T

[0057] Pk SRL AT/ BAREHE BB 22810 % ~25% 5

[0058] [ 444 BE I [A) 97 ~20°K 5

[0059]  dkom E NRFEIRE 30 ~45mindHE15min~45min, i FE 48 N 25~30r /min;
[0060]  EH}6~8/NIF J5 HEAT I ik [B) B X 4

[0061]  Faki 7, Biradk () B eI Ui 6 A

[0062]  HERE6~8/INiF I A — K, BEIE A 30min~45min.

[0063]  FIR [R5, T ok D e SR WA 18] 38 X s b 508 DX 3R 35 X4 ) A T AR ) AR AR
b oRA~5:2:3~4, BART] H4:2:4885: 2: 3;

[0064]  Fpak b= X 35 it v 358 DX 3R i o ™ 38 X ek 3 S A pHAE A5 . 5~6. 3 (BB “%hll
UFEKARIRALIX) 6.3~6.8 (R FS1) “Grh X ™) F16.8~7.5 (T “PRE ™ HE X ™) B
JSZ R IX 35K o

[0065] 7 Fridk i e b ) Tl S8l K S R A X7 25 R ok AN R TR e A7 3 2R AR ) 50 %
BB & AT 45 % , ORFFEERLST I8 28 PP o [ B AR FE AR, 18 I IE K R FE I SRT 5
R T L3R “TF FUK AR ER A X RIS T 2 A R TR AT AR AR 1930 %, LR AR R 25 [
B PPER T AR E AR, 18 40 K R T SRT , BICHE gk 5 [ 22, I B 2 AH B3
PEPERE FE L IEKCSRT s 2 TRR

[0066] | FH AR S AT 200 2 B g AT 7™ R Be ), A B0 B H Al P A 5 A gkl 5 [ 22
R R v S R B AN B HA 2% A1 O DR T AR, B GR ZARFFAE0 . 05~0. 10mg /LI S22k
AR IR K T390 1~0. 3MPaltt , 75 1 K AF R FEI 8]« 5 He 7158 6 77 90 3~0 . 5MPa
I, 75 B AR 25 [ 22 SR R IR AT 1]

[0067]  Zxsiz AT A SR AL 1) v 75 [ 22 R A e RV kh i 7™ FR ot I B2, il 5 0 i A A
18 Z YR HoRe AL B B i VR X A& S v B 4% (continuous stirring tank
reactor,CSTR) g B AL PR iy & [B Z2 R “ A4 P AH T8 82 e BLA§ BP0 R, 7E AP UL T B
B SR [ R A 4E = kL (TS>10%) Witk Hok) s FF MR R R 4F 4 2= VBT I B 2%
W 5y PRI R B PR T ) R A SR B, e e TG s I R 2 ] 28 L o e i S N k)
BT Ry e d o Rl 1 I 5 A s /SR A\ 7 o RN R 70 Y P T R N Wl o

7
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BEX” , BN Tl & — AR ThEE 9 X e M. 258” (integration of functional partition
reactor with solid state,SS—IFPR) ,fift ik 1 PRAE A Bl 742 H 7K A I A 40 T e R 7 R 45
oA A K IR (pHE A &) A— B0, k5 7 PIAHE 2 A4 N T 2
L VR AH A T LA DRV RIS R A ) U i AR FH A B AR PR AR s B 28 A
P& VU 2 A 16 T A PR e 0 2R ARG 7 B 6 BTV PR AN R e, f R B A 4k R M RIE [R] — R T
BT PN SIS R A AT R e A 1 BE A TS R R, B H AN i R A Bl 4k
ERAEVERE B AR R e R R JE Bl R PR AR R AR E SR 0 A, AR F AR MY A 4 S [
A R FE) A T AR R AR SR A RE B N PR 5%, £EAH O 2B SE B FER S i LT
THI AR A B B HE ) B

B [=135¢ BA

[0068] Pl 1 g ARSE RUBT R AR AT 4 2 Wk e 0™ e EL I A o 2

[0069] P rp S pRicfurh

[0070] 1. GEAA ;2. SCHEGL 3 INEAES s 4 S TRIG Vet 1155 INEVE 2 5 6 JRIER K 7. 0B
7 XENASEALE O 8 MRHEHFE 4% 5 9 FEAR TS, 10, BERF O L1 AL 12303 B
13 TR 14 A UIRE 16 A R E T 16 IR BRI 17 ARIEZKIEA T 5
18. pHEE I 19 HUBFHLAL; 20 . SR efar H 7 5 21 HURHEIE .

B AER

[0071] "I IR S BT AT FH B SE 38 5 v A e R R Ul B, 3O R

[0072] "R SETt 1 Hh B FHE A RE Gl R0 56, ek B, 280 m] DI IE 4243 21 o

[0073] RS AT AR SRAF4E 2= Rl 1 280™ F b 2 B I 45 s B W LA iR I L
AR AR S BT RR A 4 2 Wkl i 380 R e 285 L ) B AR 4544

[0074] (1) KT fE

[0075] PG T SCHEER2 I, R T S AR 2 R AT , BH A4 1 L AR TIAR9 L In#hves 25 .
HOBC AL 2 X B2 FEAE 117 T30 93 A B RL 43 IX B2 AR & 17RO A 5 il i 49 4k
BT, AR =T WM TN AR R BERER) SR b 3 1, RSB 75 3R, R e R AL

50 05m>~300m’ 5 Bl P AT 55 15 5 5 R TRERE T 28 RN R B RE R AR 1/8

[0076]  (2) LB H K RS

[0077] R RG AR O 10RO, SR A BBt shRl . T g e 28 R
A, BEHURO 7 R T e AT R B H B R B 3R D100 B AR AR 1 B AR 1 /5. 3ER
I, R A AR RS2 R 55 SR, 5 S [ 22 M 10 % ~ 25 % I B AF 2 MR BEEL 10 B BN
o FH BT H BN BNGREN o RO 45 KA e S /2 20 L HERHEIE 2 LR R L 19 =356
A RHEALLOR A BT, HH WS HH /2 20 P (W8 e 268 E1% R B sk 2 R TE 21,
G HBHE EE /R Tk 2 A7 T i i b i HORM A o BB L L O RS 2 3o FH A A 2 4 ol o
T 45 ORLE B, B 5 7 1A R 1 o i e A 20 N R RHE TE 21 I B AR B AR AN BN T
150mm , ¢ = AN B8 K T-TEAR 1 B4R 1/5 , B2 TE S A 20 (1) kv 67 T WA 110 T 350, AR
RUEFER /640, Hagheds 8w TR 1 EARR /640 GEMRTEARLA) s HRHEIE21 %25
FEMZ e HH A 20 b () 78 2 5 R TR P R s P T
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[0078]  (3) it R4t

[0079]  Acsiz i 70 2 1 R A TR QB B B 1 o P RGUEFREHEFE AL L1 B it B 2SS A
PEE B H 28 =550 B HE IR 2% S A% 2 i) R A IR [0 2 gt SR T R4y, O e
PRI FEAMIC T WA 1 1 FE 90 % , A1) 25 il bl v S EREAA 1 P BE S AR 37 10~ 1 5emlE] B o
PN e b3 (AR A B NAR T R BRI 10~ 15em) A3 A S BR KRS 1) 25 il e - 1
L) B A b 500 R0 S0 1 () 1 25 bR B 2 T s, TR SR e 2 g et
F TERG B0 AS B8 5 W e HE A 20 A TR WEHE 2% B e AR BB SRR R ML L L BRI R AR A 2
RIS 7] 4 FiL B8 42 1, 2% 50 7 1l R M 44

[0080]  (4) IR JF I R4t

[0081] AL A ININEZS, INAE 251 JE BN TR L HAA1/10~1/8,7/EK
T G 9 B AN 25 2 /A — IR IR K6, N ge 307 T A B RE R 3 . 78 i3S B I AT 2
BT e MARIEZKIEN LT3 N ZEIBK, R A E 5 R i K 5 S B Bl INFAER 3 38 R TR P 30
B RFRAEST £ 1°CHY, Fl B R EHRIEAE N 17 P AL 3R Sk 6 5 /132 38 B 42 A3, DA
PRUER TR R S H 52

[0082]  (5) Tl el fibas 5 I Il &R 4

[0083]  A<siz 70U 35 B v AT L E A AT N R G HE AN AR LA IR (B RoR) VR
SRS AR BIR S VAR AR SR 28 R DA 16 DU 843 o AMIR (L5 I S SN IR 4 5 10 =5
CGEBRRIR L) 21 %) B AL B 24 R R 8995 %) L A s 71912 5MPa . %,
SRR BTE SR E T SRR R 73860, 3~0. 5Mpa.. [ 5 75 % TR T30
(1) 58 AR N AN B BB AT R TR e 25 AR R /N AT A 428 1 5 AE 38~ 200mm , 7E K T
[ F5~10cmih 2 “—7 FRIAG W (FERE - SUBFEN FEA88 A 7 25 dl fie et v REAR FF2~
Semff HE B PR ES) , 75— TRV AR E R EE R AT R T /INFL o TSR A1 I A TE
A FAE XS B2 A AR 0 e B BROHA R 1 77 75 SR B B o 20k R 1 S L 6 B4 I SR
TRYVE R IR K Ao R 88 =304y, SR S 1 DUFRAT: 3] 5 7 FRARE T 39 L, SRAT A oty 2 25 75
TR R AR P IR DRk , G- BB (A FAE T 7 L[] 44 R TR 2 M R Sk Xof R R S e T
0 ) R 8 12 5 RS AE R TR R R A B A BRI R 5~ 10em (U 2 5 R e i FE 258 1340
(R 1) 25 P SRR 2~ Sem ) ELER ) o

[0084]  (6) ¥k} 53 X B4 M il R4

[0085]  Asiz A U 2% B b (R X Bh S I RS R X s & E O TAI34A
pHIE M1 18 (B HEpHIE R K FNAME I pHIE TR0 Wk X a8 E A E 1 7TRIA4 B i
PRI TR A T L 0, K VA L s BRI 2/3, T8 JE N IEAR L ELAR I 1/6 0 32 pHAE R
Sy S TR T E N BRI & B 1/ 3.2/ 3015/ 642k « WITETR IR R 4 E Mkl & BT
R 30, HAEUT E AN T A R 58 oK SR AL, “/K B R AL IX” (I pHIE H5.5~6. 3,
MADEL 73 X B 25 FE A E 117 v W82 T )42 0T D LA B8 oK i B Ak 7= W 35 R 1 TG T 1
(volatile fatty acids,VFAs) fEFEFEas A 7L RIME TR , 2 v T £2 3 , 76 R g
R RGP IX” , pHIE H6.3~6.8, MPIEL 3 X B FE AL E O T 8 R EEY) (B R E 0]
PEA DA R PENR T IR) 2 AR, BN (s B A0 R TEGE T30, B ™ B be o B
W B PR SEY) AL B T, TE R IR R e X, pHIEL N6 . 8~T .5, MR X B4
FALE O 7T R EEY) (RETE TS TR) 2 Bt , WAL TR LR ER 35 5 8 H 44k

9
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Ho

[0086]  (7) v/t A i I R 4

[0087] s AHT A 2 B A i v A R R U R B U8 R IR (B R OR) A
THEZF L3 VAN RS R I (B Rom) DY 3o 3 U8 T e TR TR 9, LA A L
PRI L/8 H 73R [ 58 T AR THER9, 24 6 /338 EIR 73 >0 IMPalt), i B & TRRE P v < o
ANy, PR T, T R R R T AT B AR TR A I, WOk TR A A AR s
36 S AR (<<0.5m°) , /TR 2SR IR B MR AR B BUE IR B N0 2m’ /h, /N4
FEALX107°m’, B i = in 3o 100m” s 1R BEREAT AL A > 0. 5m°, JH /< iH R 88 R iR TS
PR &, W ETEE N0 .003~1000000m”/ho A8 2 FITE A FIAE 2R 08 D045 R 00 , 14 00
SRR R e A A AT

[0088] | FARSL AT Y 25 B HH R B A 4 = Rk B e i), Al # B o R AP 3R EAT

[0089] (1) o R FE PR 2K

[0090] (D& H-T- LA & AR BT 4 3 7 1 5 AV RS T Al s v ik R el Az 39 55 Dy k)
(FEESTEVREREE) , LSRG E M 0iysye R E1 = 50 T e e HeL (kmx
ROR RARGE AEHTERL .

[0091) R REMEII LAY, HE RIS EHIOC/N 2035, B (BACaCOsi) > 10g/
kg, & HN10% ~25% .

[0092]  @¥kHRLAE<3cm.

[0093]  (2) BRI FENHFLA

[0094] (D Jx B4 J& 5 By 75 1 PR 280305 PE Vs Ve 223K - ¥ R PE[E £ & & (volatile solid
content,VS) >100g/kg, HF H4EBRE (Methanococcus) -« B 4 )\ & Bk H
(Methanosarcina) « e E Methanomicrobium) « B 44T Methanobacterium) Al 4%
£ E 1 (Methanosaeta) [ E E R4 B KT 1 X 10%copies/gVS.1 X 10%copies/gVS.1 X
10°copies/gVS.1X 10%opies/gVSHI1 X 10%opies/gVS, Al ¥ Mz 4T B 471 2 F Y A B
FIREAL Y R RL 2 H G TS e S VT UE G 3R 15

[0095] @ik jE )77

[0096] ¥y 2 b il 2 AR v TRy Ve Sl B A 38 (R AR S 7 AR I 3 s K AN B i 24h)
VS R RHER TEREAR & &) 1: 2184, i TEyS e S e AR 38R A & TE R A A kK2
10% , 83 R 128 N R TRERE , — R PEASRL B N R R AU AR 70% ~T75% , fE 5 B3k}
M ASHEA R (37 £1°C) 40 eIk Z B2 ~5d, fE R EREA 467 L e & 215 3150%
DL BB, FRaa R 3 S 8 R A 10% ~15% [ R4 38, FEaE4T ) s AR s BE S FE (BEIR] BE
ASmindB FF 15min, HEFEELE Y15 ~201/min) , fF6d~10d (5[ 2k s, REGEEZ ) 183 Fil 1%
HRER G, TR H R, 3RS AR S AR B A [ o T [B 44 7 B8 I 1] (solid
retention time,SRT) 7d,iB4T24NSRT G, ¥ BN & Ef T (EMIRZE<10%) ,
] S A R VDR AT IR AR B

[0097] @A JEF4E R VRS A = UK AR LB AR

[0098] £ 58 M N2 A B i, AT B 4R A4k 2 il B =R AR A E RS o ERR A
RIEERL VR AW T A2  ARAVEPIREAT b s Y i el PRz 3 555 i = v ) R 5 88 78 2
TG Ve AR S0 T Bk S B R E SRR AT R, R S EE R adE C/NEE Dy

10
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2b~3b,

[0099]  IZATZHUN - WRLS B ZETS N 10% ~25% , SRTAT ~20d , $itFF: 58 5 4 B[R] B& 30 ~
45mindiFE 15min~45min., S FEFIH 25~ 30 /min, R FE B — I, #ERl6h i , #E4T TR 8K
TIE A (BEFEShIE A — %, FFE A 30min~45min) , 28I EHE K EEY R G 2R (R
WS N0.05~0.10mg /L) HEAT 45 o BF R M I A BB [ oo R IO pHAEL, 4045 B3 Tl 41
IKAEEE AL PR pHE AR FRAED . 5~6. 35 B “G i X7 I pHAEL AR FF7E6 . 3~6. 85 B IR
AT BRI I pHIE AR B 756 . 8~T7. 5, [AI I, AF A P W 5235 [X A0 R TR B PN 1) 25 1) 43 AT 4
O, AR S R EE )4 : 2:4885: 2: 3,

[0100] O AR E = A AR

[0101]  F R EEGE 350 IR AR TR AL X 25 BHURE 1 AN R T B 5 AU 25 AR 1950 %6 B e 2 &= AIG
T45% , R FFERIS I8 28 i bk o T I SR SE AR, 8 Y K R BRI SRT s 5 A B |50
IKAREFRALIX” RBUR T A R B A SRR 30 % , PRFEF R & [ 26 L b5 L Il A 5
AN, 3 A 40K R TR SRT , B iRk 25 [ 22, I < AH NI N4 58 5 JERCSRT s )2
[0102] [ FHSEAIL - SEBG % MU T AN [R] 2 8] 2235 FF fe s )

[0103] (1) J5iK}

[0104]  JHSEREFF AN 2E GRC:N=35184) , iR A % /N T Lem.

[0105]  (2) B3hTii%

[0106]  ZH8 kT vEH R ER (2) PRk fEshE A

[0107]  (3) SLIRALIE

[0108] A4, A EE NI B E 4B B BT 29 7 810% .15% .20%
H125% , K EEREA SR AR N60L , K ERE b BRI ST 220IR A

[0109]  (5) SRT

[0110] &4 Ik B 28 BB 1T 5 SRT,

[0111]  (6) MEFEbr it E 7%

[0112]  FBRF“H L& (volumetric methane production rate,VMPR) tH+& AW
[0113]  MVPR=Vi * C/V2

[0114] R :MVPRAZEB=H Lk, m’/m’/ds Vol H PSR m’ s CH R e i &, % 5 Vo
NN AR (RS 564%0 . 06m° )

[0115] Pk} e (o) it E AT -

[0116] += (r1—712) /T1X100%

[0117] v kg BRI RVS S & kg s o N kg HBHHVS 5 & .

[0118] LIS icTt WLARL, SEE A5 R WK 2,

[0119] R 1SLT6 = MU T AN 25 8 A 7 F e sk 3 e vt

11
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X B o SRT HIRE
=z ;!—,: "ﬂ","?nﬁ; '*“\H' 1
R éoq (D EinEaculi (mg/L)
70
[0120] it FF e O 25/min, 4 (7] B
R1 10 7 45min fiEHE 1 K, BRRBFERE | 0,05-~0.10
15min
PR Ry 25 /min, ] BE
R2 15 10 R o T L 0,05~0.10
45min PiFE 1 R, BERHEER
30min
BEAREEE A 30r/min, FFANG
R3 20 15 30min $dE 1 W, RERPLAEETR] | 0.05~0.10
[0121] 45min
PrdEEESE ) 30t/min, 006G -
R4 | 25 20 30min PR 1 U, BRRPEFEIGTE | 0.05~0.10
45min
[0122] 250 HUAL T AS[A] 5 [ ZR A AL 7= e 2l R
S i Ei e P ks R X B e
g |2 ampempees | i
Eo=) = i 3y 0
Fre %) (m’fm’fd) (%)
R1 10 1.154+0.22 53.2342.36
[0123]
R2 15 1.58+0.11 54.134+1.82
R3 20 1.53+0.26 52.25+2.75
R4 25 1.32+0.32 45.12+3.10

[0124]  HqR27] 51, AN A &5 [ 28 1) 35 I BLAR A B2 12 1T 5 SRT i , ReAa e =<, HEA
BERHERFLEE (>1.1n°/m’/d) ,R2 (FEE N15%) B H BB R m e (iR
1.6m*/m*/d) 5R3ZRMEAEZE P=0.12>0.05) , 4 HEERLRAE 27 % F116 % , M40 KB4 fiF
MEERL R2HMIR3Z A 2 AR Z (P=0.18>0.05) ,{HEZ 5 TR (P=0.02<C0.05) ; i B
XTT AR YR S, SRR H B RIS B F I 2815 % ~20 % s i R YRS I8 2
1S=25% , YIRHK 73 s e = W B T P

[0125] [ FHSEA2 . SEEG % MU T AR R FRet- 4 25 S5kl ™ F be sk 2R

[0126] (1) J5iK}

[0127] RS A4 38 ROKFEFE AR 38 K RER AT X8 35 L Tl RS 08 38, B 2 J R 350 4
C:N=35{kA , AR AR /N T Lem,

[0128]  (2) jBahTiik

[0129] M8 BT EH R P8R (2) TR Esh A

[0130]  (3) sk3& Tt

[0131] R JF R AN LT, BRI AL FE O L 26 B 44506 B 1 HE RS [ 2235 7920 % s SRTHY
F15d, HoAth 241355 B2 A S 1AE T

12
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[0132] (&) Yl Fhs v 50742

(01331 B0 F B 5 R A R STV 5 S LA«
[0134]  SIGLE R ILFS,

(0135 35BS UL T NI A R4 SR Rt

[0136]
B Bkt PR T Wl 4 R
[0137]
Jr (m’/m’/d) (%)
RI THSRERE -+ 743 1.5340.26 52254375
R2 FRAGHF+ AR 35 1244031 42.03+2.36
R3 IR+ 38 1.4740.15 48.06+1.54
R4 A FE+ I 55 1.4340.28 50.1241.26

[0138] 2 37T 41, N[ JEURHI) S G $8 7E ¥E 838 751 SRS , B BE R 2 7/, HLE A e
H B AR S~ 2 (>1.20°/m’/d) ,R1 GHEEREFF+2R38) 10 H SRS 2 50 (1.53m° /m®/
d) » 7 I EER2\R3 R4 19% 4% T % , YK} 73 il 222 S EER2 (RIMIRA (57 « Ui B Wi SE A AT A0 4
IR G R e It R AL T AR A J5URL

[0139] R FHSEAA3 : S0 = MUBLAN[F) 75 S8 PR B3 T AR AR 4 2 Ik} ™ AR Be R R

[0140]1 (1) J5Ex}

[0141]  VHSEREFF+4F 38 BOKRFEAF+4R 38, AR RURH 32 CN=351R & , R FERL AR 1R 22 /)N
T 1lcm.

[0142]  (2) JashJrik

[0143] S8 R0 IR (2) PUd B3 A

[0144]  (3) 556t

[0145] e JE AL B 24N AL 38, 1A Ak 38 30 A 9 A U 2502 1 9 — N AR B AN T AR AR 7 IR A
A s BT 248 20 % , HoA 24 4E 2 S Sl LA

[0146]  (4) WEFabrit H 71k

[0147] A= e R 5k 5 AT B 715 5 SL Bl LA

[0148]  sSEEGLE BLNLRA.

[0149]  RASLES = MUAA R F5 IR T A A4k 2 J50R ™ B e 3

13
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[0150]

B Ny ah Py | DRI

i R WA ST 3300y, *

= (m”/m’/d ) 9

RI ‘/E“Mg“r LRl 1,53£0.26 52254375
T o ey = o 4R

wg | BOREHETE A 1.06+0.12 43.122132
i ] 2 v e 5 s D ol s

py | TR B 1244031 42.03+2.36

R | BRI R 0.91£0.16 35.1121.71

[0151]  HHRARIAEN, 6 YRR B 4E IR A 5B & IR PR TRERE B3 i A K i R b 2%
P, AR TR SR PR, 5 b RS T 15130 %6 M127 % 5 [R] it R TR B4 4
RSB A o b R SR A TR 7% 16 % .

[0152] |7 FHSEA4 : A3 FUAEAN[R] PR B T 2R AR 4k 2= S BE ™ R e i R

[0153] (1) J5iK}

[0154]  JhSEREFF+4-35, #C:N=351R4 , F5FF R A I 2/ T-3em.

[0155]  (2) BEh T iE

[0156]  ZH8 Bk Tk R i A2 BR (2) P JEshEIAR

[0157]  (3) 3 3G A

[0158]  ‘Riliii YT B WY IR .

[0159]  (3) R 5% it

[0160]  24NAbER, 1ANALER SR T H BT FR5E 338 6 B CSTRIR A K BE .20, i — b3 R
FH A S AT R AR 1y s 5 [ 2240 XOR B 1. 25 (SS—1FPR) L 3s AT 2805 B FH S 1P I R 28R 3
AR A - IS L 2RI K 7715 B B [E) (hydraulic retention time,HRT) Fl[d| 44 B4 ) [
(solid retention time,SRT) AH[E , 46 A A R34 Ho Bl 2 K 77 (44) 15 85 ) /) 55
R IZT S ERS , KRBT SHG LW AR S50 45 1 ILEk6 .

[0161]  (4) W FEAT T H TV

[0162]  DYRLALFERE 77 (TO)

[0163] 58 EIHA PRAAR I BRI R T4 i &, Syt HE TR

[0164] TC=V3 s XCiXTXP/1000

[0165] 3 Voo iy HBERMAR  m’ s CONBERME B 2, % 5 TARER K EL, A58 H90d s P A
[F] 2 [ 2R 25, ARSI 1. 0 X 10°kg/m T

[0166] @ RiHABHIE (Vo)

[0167] BB AN B EBHECE (Vo) , B0, 5570

[0168]  Vi=[Vs* XPX (1—C2) XT]/P

[0169] 3 Ve ly H HUEMAR  m®; Co RS [ 2, % 5 TARIR K EL, AR 36 M90d s PAAS
[7) 5 [ R 25 5, ARSEER 4% 1.0 X 10°kg/mP i

[0170] QAR Fiij= &

14
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[0171] 5552 H L AHIA
[0172]  H552ISH
_ A A o »

sempers | 1 é‘ﬁfg &M% (%) | HRT/SRT (d)
[0173] CSTR 100 8 15

SS-IFPR 100 20 15
[0174]  FRo65LIHZE

T R PRACE | BRI AL | B

#TR (m’/m’/d) MR (0 (m’)
[0175] CSTR 0.51+0.11 48 576

SS-IFPR 1.08+0.17 120 528
[0176]  F 6T 51, ASZ FH B AL SS-TFPR T. & 25 1 7 B L 40 22 kL Ab 1R B8 1143 5
FLCSTR L E & L. LA AIL. 56% , ) BT H AR HE B E L CSTR I 2208 % , M B Se PR BE RVA ™
g EBE
[0177] N FHSEHI5 : $RARAL = B Ak SR
[0178] (1) ikl
[0179]  FHI E KFEFF+H5E3E, #C:N=35JR &, FEFF R 2K 1 5 /N T 3em.
[0180]  (2) JaBh Tk
[0181]  ZHE LIATVAF R PR (2) B B s AR,
[0182]  (3) ISk o
[0183] IR L7 HAF-E A ML [ 4K R FF 47 A1 3 PPP I H
[0184]  (3) SEIG T
[0185] A5 RLZRAR300m®, & [ 284 B N 15% . 20% H125 % , & 4:124790d, H AR KIZIT S
ESER IV EIEIR
[0186]  (4) B FahRTT BTk
[0187] A= LR SV 3 fB 3 A 55076 5521 AR o 36 45 R LR T .
[0188]  FTINAALSS—IFPR T. ZiANE] 55 [ 2248 7= FR ke R

E | AR R e YRl R

B (%) (m’/m’/d) (%)
0189] R1 15 1214025 48.28+2.47

R2 20 1.17+0.21 45.17+1.34

R} | 25 0.934£0.29 318.1242.24

[0190]  Hy & 7A] 1, A Sz B A $R AL ) SS-TFPR T &5 7 & I8 2815 % ~ 25 % 2 [A] B BE AR AL,
FaE I8 AT , R R e R RE R R E L. O’ /m® /A A, PR S v T i T2 = bR R
YIRL 53 i 2028 R 38 %6 ~ 48 % , 3X Ui B AR S FT T 284 J7 1 (SS—TFPRT.20) X J5UR} 43 fift % A Ve e
K i
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