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AnMBR X} 5 ¥ &[5t JE 7K W Ak B RE

I H N2 R g TR, BB, B
LI RSB LA TR Be, o8 2141225 2. 08 S BIRE A FRA R, J08) 214122

W E ERREKE-XEM. B, mASBRRINERNEK, FEEGERESE P mIGERIEF L. Ailf
ff {8 e COD 2= Rt S 22 45 ) 51, i ok #g 28 v 3 JBR ER 40 S A5 ) S5 7 #% (anaerobic membrane reactor, AnMBR) Ab #
BIRENK, ZET 3BT E G5R I B . R AT (volume loading rate, VLR) $#2 Tt v B F175 Je 15 & B[]
(sludge retention time, SRT) 45 %5 v Bt ) B IR B E L PERE . Fa e thae . 1sietE A rERE A ik . 45 SRR, 5k
YIfe B B, K fr (1.5 kg (m’-d) ™) V5 U 94k 7 X g 6% S 3 AnMBR B B S B, B B i 227 mLog!
(B COD i) ik #2 7+ 2 267 mL-g ™!, COD £ BEKF) 99%, 75 VLR IBF-Hr B, L7 3.0 kg-(m®-d) ™! Z ¥ fin
Z 120kg(m*d)" B, HFLir Rl 283 mLg F IR E £ 335mL-g! A4, COD EBrFikH 98.5%. K1ty
Bk i 1339 g L il T & 28 45.59 ¢ L', AT S BB S L iR, 724 I 5 R B R H 0.53 L-(m>h-d)™
B % 0.78 L-(m*h-d)'. 7E SRT 45 B B (1 100 d 45 E 40 d), REHREH 04 L-d" BME 1L-d", HhmER
A ZRW B, PEELE335ml-g' /24, COD EBKEF 98.9%, o, 4545 SRTH KT HERE, &
NS NTGTRHR E  45.59 g L BT RAR 2 4527 ¢ L', B TS 9, BE & TREFIMZE 042 L-(m*hd) ',
AN BITH B, AnMBR ST HHEY R AR EA RIFMM 2, RERRNZRE R ESIE2600mg L™,
VFA/ALK #2415 F 0.04, 3B AnMBR AU A AR B AR (b AT 25 B (0 22 v e 77, i EL X 98 A4 3R A P DR
TN ZELAEEFERFNMZHE . %1, AnMBR 7EAL B4R 57 R /K I R80T KA 5 A BV BE RS e TR ko

KHBEIR  IREMAEY RN BIFHEAK; RAHEMA; 15RER

¥ ZE G Jr A AT B Sk, 2020 A RS R A e L g A R IR B 12 775 07 Y Ak
WOy RE, BERR EE M TER . FMER . R, BHEAR . AV . TR K —LE Ca, Mg,
Fe. K AR IR A MY & B R & id 7 B w2828 . iR ORI B W B 0m , TR i

AL . WAL EA Y R B R, R B R AL PR T . AR PR SCERIRIE Y, B B R KA 2R TR
4/ i (chemical oxygen demand, COD). & & Fl & & Ji & ¥ B 0] 43 5] 25 2] 100 000, 300 F1 2 000
mg L' X R B E KK R E SR EZ S YIRS, WA ERY, S5k — RN T

B AT ARAERRE R, H AT, A3 5 K 32 2R F B Ab #1512l 4R R %0 4K (continuous
stirred tank reactor, CSTR)+if- S A W Ab B, SR T8 B R K 52 24, CSTR 7E HoAb B T 72 i 3]
B EEEERR . VK B EME . AR IR T P BERE ) A I A 2 I, T BUE
ks BHEA: 2022-06-30; FEABH: 2022-09-29

HEEWE: EEESIEH RIS @AY H &L T (2021YFC2102200); 1754 #H 4 & - £ H (BE2020755); JG45 i1 Rl 4 il 31 7=
Ml A% 42 - I Z 56 BHE TG (C20212004) 5 H S w3 A S AR BHIF Al 45 2% 4 391 9% 4 W5 B 391 H (JUSRP122027)

E—1EE: T (1997—) , %, W5 E, 1335259186@qq.com; BRBIEMEE: 14 /N2 (1986—), &, L, BIFRWFH A,
516140212@qq.com
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KRR ZAR . ALFRG G T R AL SRR ERAR AR S, e Ah, PR K AR S S by A Ak B
R, AR A R R RO K S AR, IR A R A i AR R E KR .
I, PREHT Y = R0 A o 1 K Ak By e A T B

IT AF o PR AR K AE W) [ I #% (anaerobic membrane bioreactor, AnMBR) & # 5| # A1) 12 K .
AnMBR J2& —FRf PR G0 A W Ab R ST R 23 B 1 R AT HLES & W B K b BE T2, REAR B T IR A4
R E 28, ARSI A ST DLsE 28 aE Y, 52805 6455 B4 B 8] (sludge retention time,
SRT) 17K 71155 B4 i} [6] (hydraulic retention time, HRT) A 2L/ 8, XA TFTREEMW EHE, B A%
f) A Wy R i R T AR FRATT AAE O BIF 58 v & B AnMBR 4 Hi 7K B AT ik COD FIIE COD/N RO 4RAE, 7E
AEAMEINBRIGIE BT, A5G B A SR Ak T 200 DASE B s 8 B 0, T 43 30 i 1b /R SR e AL
FEF WA A SRR (AT R A E ) MR RS KA T2, 38 FAR B COD. ik CODN Y
JREA T ZHAK®, ATy 2 &0 60% B <, HEA A=A B ICTH S meRiE . F a0 a b
Gt RMIRARAMMEAERKZEE . AFEEEE 2 | MU 455 2R 1 0%t #4514
TR, R R SR E A LA E IS OO S 5 e A ] DR AR s R AL S R,
I, 7F AnMBR 4bH& JBf JK B9 T 75 BR B IR B 47 T fr, B R m AL AR, %A% H /K COoD,
AT 9/ X DR AR A A TR A . CHENG 481 JF J8 T v 25 1 4 U IR SRR AR W) S o 2 A4 TR TR
IV A Ak B C ) A G I B B R K B NI 9, 48 R SR AR ) R R B AE A AL B e o 9.72
kg (m’-d)™" B AE W07 5 A DL I K BRI AL T8 K O AR TR G IR AR N 4% . 8 F
SEUVRIEGE T iR A T A B R SR I A ) 2 7 i Ak B AR 08 JBf IR K ) SR, 45 SRR, A LI A
15 kg (m*d) " B, YT EBRACR . PERBCR U KRG ST RS A T RERS . K
COD f&+#7E 1 000 mg'L™' LA, COD £FRFiLF| 90% L I, HEF¥™= <&k 177L-d". Hn]
UL, AnMBR T. 278 2 B 48 Jof 1 /K 7 i 24 B v A7, H s 7KK 38 350 0 S A Ak /IR 4L 2
AT 2.

SR, TR ZH02 3 AUE X AnMBR Ab BEAR AP JoF 1 /K 1 38 AT ROR SEAT T 5256 2 BB /N ik
WESE, 06 T HTE S BR fmn Ve B8 4 I IO /K A 3L A B 9 R T I R I e /b o SRt AR AR 3 ot ) A s
FLASE AnMBR, Ab B 5K 52 #s 17 4L 4R ot 4 S b B TR BE R K, EE N BFAE T &8 B BE R T fr R
AnMBR B RA M MERE . REREMERE . 15Utk B L R B TERERY AR 1k, e T H N ZE A A B 56 R
KATREDR A, DA Tl Ab i RIS %

1 #Rl5E*%
11 XWEF

A S B g g MR A4 R IR AR B B B (AnMBR),  HZE R KRR AN 1 TR . RS E
BRI ALk . DA N BT R T . IREUR N on s KR E . BIRIRARE . RIERS
RAEL M R G4 KB R R IR S Sk S Sy ik . EMRIRE A TAER A 40 L,
W H NI E L F S A B R R SR R AR IR B 4B R AR (39+1) C. BEHITEEH
FEEZH A A A SR A R, A R AP A OB R AR, BB B 2w 9 £ s PVDF(MEMOS,
), BN 0.08 m?, BT Fii N 100 kDa, TEHEMIIEN 1.1kW, HEH2m>h',

1.2 #EMISR

ARSI r DR S S A 4 B 7 i 1) 2 A i B 1 5K R T R T e S Ak B ) P A B T K T IR
ARG, HA B X B R KA B B aE R RE T . M5 e MLSS i 10.11 g'L™', MLVSS/MLSS
9085, HEFE A 40L,
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BEPres BREr ) JEEREs
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Fig. 1 Diagram of AnMBR

1.3 BEEKKE
ARSI v BT AR JBE I K S 5 GRS T AR B B AR B T T AR R e R AR A L A
TR R R B K, HEAMFW T . COD W (121 470+12 930) mg-L™', NH,-N }y (325+45)
mg L, pH N 3.6£0.3, HSE N (10.942.3) ms-em”, FEMi N (5.9+0.3) gL', 4 B /K & 4 5 e B
A HLR BB TR R, MLSS Ky 1932 gL, WOk,
1.4 SKIEIt
M 12~ , AnMBR 48 3438 17 By

#1 TREMET AnMBR Z{TEH

Bt. BB 0~10d, 5IRIIMLIER), 5+ Table 1 ~Parameters for AnMBR at different operation stages
g (1.5 kg (m?-d) ") iz 47, & KW H KK BB Whild AR (kg(m*d))  SRT/
B SAR, RRIEHE AL KoK R4 I 0~10 1.5 FHER
br i & 05 e 94k B9 W) A 8 . SR IT B B I 10~100 3.0~12.0 100
(11~100 d, ZffF M7 (VLR) 2 7B ), H:KHE m 100~120 12.0 40

U 0.4 L LA# I SRT=100d, 2218 BB A M
T, N RS AE#E K AT 3.0, 4.5, 6.0, 7.5, 9.0, 10.5 F1 12.0 kg-(m*d)' F4&iz47 T 10d, BliJ5H
TARIEH KK R B, R&FRER 12.0 kg-(m’-d) ' B Gm FRESEE1T, BRI & d
N 25 ia AT R AR Ak . 55 B B (100~120 d, V5 Y615 B8 B [H] (SRT) 46 Ja B Bt), PRI ARG far ol 12.0
kg-(m*d)", B HHERH 0.4 L3NS 1 L LAFEH] SRT=40d, %817 Pk RE RIS Yk 2% 15 1 .
1.5 S E

COD. %%, . VFAs. B8 ¥ (alkalinity, ALK). MLSS Fl MLVSS il & #3458 7K F 5 7K W i 43
Mror ) U2, Hoh COD SR B 4 R 40 il , A BR R SR HE i C1U s 2 Z0R FH 9 ER 7R 2 2R 47 000 2
VFAs % H B i kil 2 3 ALK R H B % 2 M, LL CaCO; 15 MLSS. MLVSS R H 105 C
HEFRHE T F 600 °C T IR I K9 Ba vk e . pH R FHBE IS s v A I 5 V0™ 1 R R AR i i
Mg 5 b S A 2 4T AR S0 BT (Gasboard-3200 Plus, #1686 2 45 R G A B 7)) TAE o
2 #HR5TR
2.1 AnMBR RSB MEEE S

D) ARG SEA R PR RO . AW 5T BT 048 8T IR K A ML R AR
COD {535 100 gL', &8 RS0 Ak mT DI by AL % A0 i CH,, DT SEBLRB R 1w ml i, B
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HEBENLEFMES, ik, T AnMBR 7E A [R38 47 B BE N 09 7= A o0, 25 R AanE 2 fir
o T BB Im TR IML R B, SRIUIR G far 5 20 7 2, 5 i 2K B DR AR S 25 1 2 AR i A A
1.5kg-(m*-d)"s BT BORA &P 30L-d7, HEEE it 47% Wi T = 3] 56%, Hbir=FA4E 10d
P H1 227 mL-g (L COD 1) Fh % 267 mL-g ', SERL TR 3. A7 HRU R AT e, I 4R 8R4
MG e e 2 BB AERRN, TR H SRT A T/~ F b m A KA E 42, Bk, 7888 i H) i
A LS BB A RS B0 A, S EAEAR RS N IR R 1 gCOD 7R 0.35 L BT, SR
55 1 BB B b= R I RS B (E, nTRE B B N 2R TR b Ja sl 2, W I R 4
Wos L L H e AR TFARA T A 350 mL-g '

%0 A KR o JHA R o IHifmie o &t 400
- i i _
12 L t AVYYYYYWAYWYYYYYY A n — 350
I I
70 | o ® o ° e ’M e ® © o °ig 0 o °, 100
Y @ 0% Cagm & 4300
L e s 0 Gunf O P ® ] ~
60F 7 oe: o D¢D ¥ |:|° o EI:EI° 09':_250:\ b0
I % - (m] N
ﬂﬂi £ 8 o I o Dma@méﬁ%hﬁ@‘c o O o .—El
) 5 I o = I 4200 < <
$50_§D6-«:D ! Wﬁgfe ! 200
L = 5 ;
= 1E l W | fs0p |G
0L 2 PRSI 2 B
= 4 | |
) P X
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g’ | 1"
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iEfTI A
El2 JAMHE. BETEMRRSREK
Fig. 2 Change in volume loading, biogas production and CH, yield rate in AnMBR

Bifi J& 2 SR T B B (10~100 d), I B Be 42 i SRT=100 d, 2218 [ B4R f g, 2 AL 7 1 3.0
kg'(m’-d)' BELEFA R 120kg(m’-d)", ABEN 15kg(m’-d)", IFFER —FRAMIER T Kis
fr10d. BEE ARG H 3.0 kg (m’-d) R TFE 120 kg (m’-d) !, FEHBESA ARG 63 L-d BARE
F 270 L-d', W hi= Rzt 283 mL-g ' FF R IF R £ 335 mL-g ' A4, TS bR
350 mL-g '3, HATE] R T 60~65 d(Z5 A1 7 o 10.5 kg-(m-d) ") I J2 I3 2% 18 <7 kDR 52 17 i o i 52 )
VA 2 PG I # . PR Joe 7™ 238 S B Aok 26 e B 3R B s R A DAAD A i ) S o 8% )V <
FrA BRI R AZ B, REMN ARG BRI, UOHAE A Bk B b, 7 B e R T
WA B3 Z BN AT SR T 052, AH Y AR B s R T R P AR B, e I e RR S B4R T . B
1) 38 BA (75 52 0 N A P A B PR R T, AN AR A S e O R R I TR R B, Wk
T A RN

Wil SN AN WE AT, V5 vk B W T R, OB ™, RS T B i R HE Ve
SRR TG Y, HEVEtr 0.4 L343 1L DL SRT=40 d, JH-PRFFAE R 12.0 kg (m*-d) ' i&17
20 do 7E B R] VA A0 R R o e A AR T AR T B Be R I JC B B AR Ak, BT 6 R 1) S 384 4 Sl Sk
271 L-d" A 335 mL-g™'. ATLAE N KHEE it R & S 805 Je Wk BEREAL,  (HIVE S 5 A L 7= 61
WA 2B, R AR Y A HE e Z 05 A BB T o 0 B D R AT e SR R HE U R T 2 1 B
PEW b Z A HE, B TR R R s . RS B Y B sE, HEVE R A R N R
T . MERE AR A DL B Z e HE R R R 84, BRI T A B A E W SO AR M sz e, DA A R
T B e s MR T .
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2) COD EBR&UA . Kl 3 BT AnMBR 7E A [Rl32 17 B Bt T A9 3 H /K COD K 25 B 3R 19 28 1k 1
. W& 3 A LUE HE A s 1T R B AnMBR () #E 7K COD % sh /)y, & 108 800~140 000 mg L™,
51 B B A U AT R 15 kg (m’-d)™", T HERRS TR B A 30 3 Ak 3148 J6T IR K 1 DR 4R I A N
TR, XHEUKA B S Nk, HBEXT B2 Y AR AL A& AER, Mk, Ab PRk
W, ik COD #45E 78 700~1 000 mg-L™', £ Fik %] 99.0%.

e fi/kCOD & jJKCOD —e— CODEBFaI R
200000 - 5000 100
I
4000 : + 98
150 000 |
o N I
= —
: | 2, 3000F ! T, 0 - 96
g g e— tttyge | <
= =~ M | o7
2 100000~ 5 S | g
O O I I g
% | X 2000F | - 94
3 = | QOO oY |
| Poo
° ° WP &
50 000 |- | - °¢°°$ c}w@o %' w&*’%
1000 P olgoo 0 09 1 g 92
SR agpSy °o P
L | |
I I
oL 0 | 1 1 1 | 1 1 1 | 1 1 90

0 10.20.30.40.50 60.70.80.90.100 110 120
AT al/d
&3 COD EBERLTK
Fig.3 Variations of COD removal efficiency in AnMB

B J5 A T B, YA R T 3.0 kg-(md) ! B I F] 7.5 kg (m-d)", /K COD R & TE
700~1 000 mg-L™"; 47 B faf 9.0 kg-(m?-d)”"' T+ 5 & 10.5 kg-(m*d)™", /K COD KA T+ &, H
1000 mg' L' FHim 2 1700 mg- L' 247, A REZ M T 3 KK 8 09 248 Ak 5 | 25 BR 07 fap 5 I i 1 o s
g, SEH K COD A B Tk o SR 4k S8 38 TH 2 BT 2 12.0 kg-(m?-d) ', 2 2% 9 T35 T il i A
Wriz AT Y4k, Fe 4 H 7K COD 452 78 1 000~1 400 mg- L™, B4 By Bt COD 4 B3 %8 > 98.5%, it 7J
W, et 7T X AnMBR G2 1777 A 5 R i REAE B A TR VK&, BT AnMBR LA #5 a A Tif ob o :
MR UFH COD Z[R%E . P R AnMBR Ab B R /K , S5 2 AT 2 YR B9 248 FR A7 fp K
BEHL R, 4B 8.0 ke(m*d) $2FF E 15.0 kg (m*-d) " AT H 10.0 kg (m*-d)" £ F+ F 17.5 kg (m*-d)”',
{H COD £ Fr#%—HEETE 92% UL &, H¥WAEAMES 12455 EF %2 95%, W E T AnMBR
75 L vh i AT RE ) -

MR AR Is AT B A 100 KEF, KBS VR BN W, BIS G inED, Btk, FESS IR BOm R
HEJR, & HHEVR | L #%% SRT=40d. iZB Bk COD JCH] W28 4k, #4752 7E 850~1 400 mg-L ™', X i
BIEARINR THEVE i, B2 AW m e Hed , (PGS M A FEIL, COD 2 BB A 7E 98.9% LA
I, #E—2PBE T AnMBR BAT R AF P MR m AL b B . A SCAF SR 2B, HE VR T L o HE
TR 2R 9B 43 O ML o3 R A AL DT A 350 8 O i i, 3R R IR AR 1Y, ik 4b
HRHE TANG S50 (5T, RS 00A DL AHE B e BT 2 52 M IR AU s S A TR 1 T 1, 2RIV
THEIYTTRES MR EA R EEA — MR . Ft, PR KA COD i 2 20 4 1 4
LA 38 2ok F 43 A A/ DR A 2 A T 2R AT TR B A T

3) Wk o B . 1K 4 S Bk T AnMBRIZAT 45 R (36 120 X, AN 12.0 kg (m’-d) ") #
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HikL COD 2 [8] B 4 Ak F- i o 78 K 0 3% 82 K 4R 0% 48% o ]
g i B of LR 9 TCOD % 1 % 1 i 1 SR, B e
COD., fi& 7k CcOD Lk K Fifi ¥5 ¢ HE it & COD, A
HErb o B 19 COD 3551 94.6%(T 7 fit/ £33
B R HE/K B COD), 7K 5 HEe fir o COD s:
53 5 Ay g HE R 0.6% F 4.8%. AT L T L RS
AnMBR % % 2 55 o K 8404 WL 5 AL R T X
b, R HEA RIGFMHEASCR . A sg
(A J PR AT BE S TR AR ME R, RN 8 PN g
R m M AEYE, FTFmHERARK, A 4 AnMBR 35 {525 COD 2 T
B g A AL AR ik, ST Fig. 4 The COD mass balance at the end of AnMBR operation
A AT, AnMBR FE Ab PR vk AR IR K it
b B 2 R Be S AL A R AF B A ALY S BR AR .
2.2 AnMBR REREMEE T

1)pH. VFA fil ALK, pH. #£&VEJEWIBR (volatile fatty acid, VFA) FI#8J¥ (alkalinity, ALK) 2 £ &
IREAW I R GRS M E B AE b5 . R4 LIU 600 i, MA LR m &R, RETHE T B 5
MR Ak, M A ALY A KBRS o DRI 3E 2o X 30 S 48 A i) BRER WA, e 8 S B T f# AnMBR iz
FRIRBL, DA AR R A S A5 R s, AT S 10 4% ) 1E #3817

5 T AnMBR 7E 3 N BN B9 pH. VFA. ALK 7846 . 7ERE LK Be, AnMBR & &
N VFA J5i 2 i JE 445 T 300 mg' L™, ALK Hi 6 000 mg-L™ 247 B i 7+ 2 9 000 mg- L 245 A8 2 1E 9
000~10 000 mg-L™", VFA/ALK WA K T 0.04. A HF5EP R, VFA/ALK ME AT DL K 2 7 IR 4R
MR G R ENE, H2e2TEE N VFA/ALK<0.4, {EIMIEH N RS RALKGAR; 14 VFA/ALK 78
0.4~1.0 i, REMR LI BZ 3w, SERERE, fEEmRAE 2 As K. 763 1/
Bih, B ALK 154K R N VFA/ALK BI{E R AR T 0.04, mit/NTRFR(H 0.4, 33X P64 8 5 1%
KA LB BEAR =, {H 2 AnMBR 558 (94T o b £ far 8 RS8R W] LURIIE R BE R R MRS 1817, I

s pH A VFA * ALK ® VFA/ALK
0.30 - 10 900 516000
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Fig. 5 pH, VFA, ALK and VFA/ALK variations during operating process



3734 ok L B ¥ W Fl6 &

Gh, BARIFIK pH 1 3.3~3.9, H ARSI B AR N A%, SR AnMBR g iz frad fi v, IRE|
Z G0 pH KA AT DL 44776 7.83+0.36, FH] AnMBR Z 45t 114 75 24E ) 5 B % U0 K o B AR R AL
FRAE VEA S AL BE, DT A 250kE e T R g R AL A Pl Re M . IR A0 AR FR R U AR
) SN # Ak BT P 7K BF VEA/ALK AOEAIR T 0.255 JT 4 M6 45 240 7 2R FH IR SRS A= W0 S o 2 A 1 g
VESE R K IWFFE H pH AR 457E 7.1 LA E, VFA/ALK B IR ZART 0.15; Bk 4550 252 15 % A2 % UK
A8 A W L 7 s A 3 % 8 DB MR N pH AR FRTE 7.95 247, VEA/ALK FOEAR T 0.02, LI EAFFE A
LIRS, X FAMIEN] T AnMBR BA B4 09 %a 5 P At oh s A fE e T o

) WA, WmWEAVEKTEA —EREAR . AERFAIAR, —H5
LR AE AW A A T A A 5, T A R 0 W) e A P i R R SR A R B g
WY, BB —E w0 LR VEA IR TE, A B T4ERp IR A bR e R, Had s A
S AEY AR EER, JCHE W R,

AT R SR A A5 T, AR SR so00p i Cm
UK R T BB L S5 AE 6 TR = sl | s2ceteoos
s A DG A o R 0 K S R T v 7 X ! oo L
280~370 mg'L'. HKE AL 1 BB (1~10 d) 5 200F .° o
Hy 860 me L ZEAT, WG AR M5 (LU AE S il L
I B B (11~100 dy, 0 %0 B 2 75 L0 7 9 z B o
s M, SR 12.0 kg-(m*-d) ! 104 BB 2 o o™ o
TR EE 2650 mgL' A4 I MK 500 E o E . E
(101~120 d), HAFEEE 2680 mg L' &£fi, T 0 10 20 30 40 50 60 70 80 90 100110120
BB . 454 AR SC 2,12 45 P i COD Wi ik et

BT, T LA K% A o 1 B 7 DR SR He HKARRRRERL

Fig. 6 NH,"-N variation during operating process

fet FE AR 2 T 3 Ak .

PROCHAZKA %52V Bif 5 % B0 42 05 B 9k 5 4 50~200 mg- L' B F IR & 4k ;s 200~1 000 mg-L™
A U WA PUAE s 7E 1500~3 000 mg L' 232 B4, JCHAE® pH IR AR £ #id 3 000
mg L™, PRAEVH A BAEARAT pH &5/ FRUEW I S Z BRI IS . LI HGE, e/ 0
N 2500 mg- L' I, HIBEP= RN 83% B2 28%. SRIMAEARBIFEH, /L4 AnMBR N & A &
WRE A 2 600 mg L' P b, (HRAG WL G 22 B AR A 7= 5 BE ORI B FE A i K, HOURZ 9%
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Performance of an anaerobic membrane bioreactor treating high
concentration kitchen wastewater
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Abstract Kitchen wastewater is a kind of complex wastewater with high oil, high salt and high nitrogen. The
traditional anaerobic reactors have been confronted with many problems such as sludge floating and loss, low
organic load and poor COD removal efficiency during the process of treating kitchen wastewater. In this study, a
pilot-scale anaerobic membrane reactor (AnMBR) was constructed to treat the kitchen wastewater, and its
performance, stability, sludge properties and membrane flux were investigated at three stages: sludge cultivation,
volume loading rate (VLR) increase and sludge retention time (SRT) decrease. The results showed that the
domestication method of low VLR (1.5 kg:(m*-d)™") could realize the rapid start-up of AnMBR, and the methane
yield increased rapidly from 227mL-g '(calculated by COD) to 267 mL-g ' and the COD removal efficiency
reached 99%. At the stage of VLR increasing from 3.0 kg:(m*-d)™ to 12.0 kg:(m*-d)™, the methane yield raised
from 283 mL-g ' to about 335 mL-g ' and stabilize at it, the COD removal efficiency reached 98.5%. However,
at this stage, the mixed liquor suspended solids (MLSS) increased rapidly from 13.39 g-L™' to 45.59 gL,
which resulted in a membrane fouling aggravation with the average flux decline rate increasing from 0.53
L-(m*h-d)”" to 0.78 L-(m*-h-d)™". At the stage of SRT decrease (from 100 days to 40 days), although the sludge
discharge rate increased from 0.4 L-d' to 1 L-d"', the methane yield was not significantly affected and still
stabilized at about 335 mL-g', and the COD removal efficiency reached 98.9%. Furthermore, SRT decrease led
to a gradual MLSS decrease in the reactor from 45.59 g-L ™' to 45.27 g-L"', which alleviated the membrane
fouling and led to the reduction of the average membrane flux decline rate to 0.42 L-(m*-h-d)™". Besides, during
the whole operation stage, AnMBR had a good tolerance to ammonia nitrogen, although the ammonia nitrogen
mass concentration in the system was as high as 2 600 mg-L™', VFA/ALK was always lower than 0.04. This
indicated that AnMBR not only exhibited a good buffer ability to the changes of external environment, but also
showed a good tolerance to the endogenous inhibitory factors of digestive system. In conclusion, AnMBR
presented a good COD removal efficiency and digestion stability for treating kitchen wastewater.

Keywords anaerobic membrane bioreactor (AnMBR); kitchen wastewater; anaerobic digestion; sludge
properties
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