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Abstract Municipal solid waste is mainly treated by landfill and waste incineration at home, and a large amount of leachate is
produced in the process of landfill and waste incineration, which has a great impact on the surrounding environment. Landfill leachate
has complex components, high concentration of ammonia nitrogen and organic matter, and often contains toxic substances such as heavy
metals, which makes it difficult to treat. The submerged flat-plate anaerobic membrane bioreactor ( AnMBR) was used to treat the
landfill leachate of the sanitary filling site of domestic waste, and three flat membranes were respectively applied to the AnMBR system
to compare the purification effects of the leachate. Results showed that the reactor could operate stably for 80.0 days under the
condition of no membrane cleaning, and the COD., removal rate was greater than 80.0%, the system biogas output was stable at
(65.52+1.67) L/d, and the methane concentration was 78.2%+2. 5%, its economic efficiency was high. The pore size of membrane
had a great influence on the fouling degree of the flat membrane element, which significantly affected the operation stability of the
AnMBR system. In this paper, the operation efficiency and membrane filtration characteristics of AnMBR for landfill leachate treatment
were analyzed, which provided reference for flat membrane treatment of leachate.
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Fig. 1 Flow Diagram of AnMBR System
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Tab.1 Water Quality of Leachate from a Domestic
Waste Landfill Plant in Tianjin
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2.2 AnMBR KREEEREDHT

WX TVFA | pH R HE 17 S B W, g 8
8 AnMBR 2 1R, B0 B N 2% 2R 48 1 R
IBFT L TVEA VR R B AL Hh ) 7= 4, A 2 )
W77 R T 5 7 F o B G T A LA AR

WK 3 fis, Rt 1 B, RES N 2%
PHREY TVFA MR F T, S 7 25 7 d B i
WRBEIR 14000 mg/L, X ] RESE PR A as 1 74 0 5 0
e P B 7 e TR TS AN =, LA A TVEA (9 RE T AN
A OV pH B AR IS, TR 7.7 A
(B 4) R AE X R #5132 47 i g S 3% I
b 2B B IR Rk PR S R R 1 AN B L R
Rt o I g P B i DA ol B T R T KT B NV g4 )
o 1817 10.0 d ZJ5 , BViHEE A iR 2 ER A 3
3£ 7 10 000 mg/L,

ARG Tk A BB S, TVFA 5 i B
1%, T R AR E LN 70. 0% , 22 50 W IR Ak XU fift
Bk , U B 0 #4832 A0 i AR e 1, 7RI 1T 10.0~
31.0 d, LR BB W H AR, 1 P AP DR — W B,
31.0 d ZJE kA CRTHAETR S, NI LAE 3.0 d

16 000
Im%nm&

n

14000 | |
12 000 } |\.
1,10 000 |

8000 | m

!
!
!
!
coool| | \'\\
|
!
!
!
!
|

TVEA/(mg-L™")

4000 f

2000 g

0 10 2I0 3I0 4IO SIO (;O 7IO 8I0 9I0
iafHtAy/d
B3 izfrd it TVFA 224k
Fig.3 Changes of TVFA during Operation

PR T B AR A AL, e KT TVFA 45 A3 AR
WHEERV MBI TR NEA, X WERY] TVFA
BARIE RS R BIT A% RN EE SR,

A BTN, RGN AR E BRI K i
T MBIEA B 1 657 mg/L i 2 2 570 mg/L,
S WA BEAR LL 35 47 3 1) 1 7K v 2 R v VR EE T
RIS T & J A VUL S P B AR ff s 2 ik
S, FERGIBITEE A G AR E] B B0 = AR
RIEW, I, SA %00 coD,, EERHIEL, AnMBR ]
YELBRIEK h B BAAE R KBPE, X% W] AnMBR
1) KT 32E — 25 Ak B A Rl 38 2™ A% 1 H K HE AR
i

BT COD., ZBRFXIREARGBITRE DT
A EZIRRAER, REU8 B HEHR 7R SN 25 X 18 U8 W Y
ALBERGCRESN , B Y pH 48 A5 R A B 22, REAS S ik
BUBBOK R TR AL 1 O LA B R N #5 N TVFA 22 BRI
Bl MRS N AHIB AT, 72 SR 0 AR (L AR B g
Ve EE R IR P 2 BEPE VP 4805 . BRI, Sd i
pH ,COD,, ZBRZH ™S HRFERRIREE G 4017, fE
g FI T S g iz AT 00T R i i #E s 17 288, AT
SEPL R G R E R AGETT
2.3 TMP 5R&&EHEHH

BEA T T PERE R PE A AnMBR 381744 BE Y B 2
SR L ARG T L T 3 FhAS 6] ) 2 g PR RE
IR EE AT TR P A TMP RS 2 1k 64T W
AT IS TR F e R B B 817, A&
5T 4T AR A TMP FlAR B 35 1 A8 1k 4 3 an 1]
5.6 i, 5 rh R BT S A AR 3 kAR A T
KIGmE R S L/ (m*+h)



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41, No. 8,2022
August 25th, 2022

sa [l BHER T EL
|
831 \{o/o A \
2t | ovo\/
!
T 8.1F l o/ °
£ o
= sop |
&®
7or\ ]
7.8 \ :
7.7F \a|
|
76 N
0 10 20 30 40 50 60 70 80 90

B Al
B4 AnMBRIEATHIR I pH HA L
Fig. 4 Change of pH Value of Membrane Effluent
in AnMBR Operation

25
T Y TT e _—
—o— JIH2
- Hj;i:;

A

N R
ot .
3 33 ¥

20F

0 10 2‘0 3‘0 4‘0 5‘0 6‘0 7‘0 8I 0 9‘0
ST/
B 5 zfridfis TMP 2k
Fig.5 Change of TMP in Operation

230 e e

)
=
T
S

—
et
LS
2
3

5 B M/(L-m 2h - kPa™)
< = -
>
K
¥

o
2

0.0

0 10 20 30 40 50 60 70 80 90
247 IAl/d
B6 zfridfetEErgit
Fig. 6 Change of Membrane Permeability in Operation

s TrEE T BB, 3 AR TMP 2L F
FaE . MK 3 [ TMP 7E217 056 T B BEARW: 17,
HERNERAE 0. 17 kPa/d 2247, BT SRR g iz B AL
AN, R FLBRIRAR , 5 5 1 2 7K rh R e e
T3 LML, i BTG Y, 12472 40.0 d A2

A, YRR 3 S i, B0 T S0 5 A A
JBE 3 B TMP KR BE - Fb, Wil 1 FIRE 2 75 RS0 i%
SLIEATHI WIS BEN , TMP 1Y b Fh 3 SR 4415, 43
W24 0. 02 kPa/d #10.05 kPa/d Z2d5, [ iR I
1 IR 2 7Ei817 40. 0 d Z )5, BAR NS Y S BB R
T RSB T i (AN e ) TE AT
RGN T MBS B9%5 10.0~30.0 d, % 1
FIE 2 (B SR SR LTRSS RIRIE
BEYEMILE, 84T 2 30.0 d B, 1 R 2 B 95 5
PELE R GEE 3430 B R 21. 0% 1 20. 0% , iX 3R W]
0.2 wm fLERIEZ/RELE 30. 0 d PARFF B (I B
EVE, MR 2 S EMERE NS 30.0 d IR T
R LA ., S5 2 A EE, B 13247 % 50.0 d J5 A
L W] Y FESE PERE I S AN R RS . (Hiz
TTHZ 60.0 d B, 5 1 A 2 92 B A RE AR R 7
1.OL/(m*-h-kPa) LA I, %5 1,0.2 pm FLAZEH
BRI Y2 RENE R C-PVC 1E MM
BB 1 BEAE = BB B S5 N Y RE RS e B 4T ]
i, fLAR<0.1 pm MY 3 MBE PN 10.0 d
FHAMZA T, FHSEZFH 0.032 L/ (m®-h-kPa-d) ,
BITES 40.0 d, K3 B EHEE LMK T 0.5
L/(m’+h-kPa) , W] WiZ i 5 R L e 7= Ak — g 15 e
eI SRR 1 AR AL 3l 124 S 80T, /Eé%mz%
T A B R (MILSS) & — N E B Y 5 i [A]
2 A 7 FR, W R Gs 17 A K
MLSS AW TFe , XF R HY TMP AW T, 3RS
FEPE) TR, DT 55 T B8 AR5 A= ) S I 4 1) Ak
fig

9

(=1

[T eI i
80 I ° Q
[ o
70 : ? /\0/(
|
~60F & 8 \o
: \/
250F |
P I ¢
é’ 40F o : /
30 o/ } p J
/o /
20p : /
O e
0 |

0 10 20 30 40 50 60 70 80
iafytEl/d

B7 azfrdfith MLSS 221k
Fig.7 Variation of MLSS in Operation

LR 3 MY TMP RIBEES 5 P (e 12 17 1 18] Y



(/2% L ol ) STE3

AnMBR Ab P57 55 U8 W 112 1730 RE

KRR D e o B Vol. 41,No. 8,2022

(AR AR5 DL BT, 3 R 1 RS 3 Y R JE Y B3 A 7
J¥] B9 AR 17T ], 53 TMP 38K, LR K 0.2 um
FIREE 1 A 2 1 TMP 34 5 A8 38 R R AR RE B 448
FHLAE<O0. 1 wm YRR 3, AR B RS T2
() EZESE, o R AR /3 A E 0. 1~15.0
pm 3 REASRL X SR A ) A AR X s A
YIFEAC IS S 1) 25 7= A M/ R B P i et st g
Y= R A AR R0 DT 3t i P % T A e 2
e 5 M IS 11 L E SKRE

3 Zig

4% 3 PPN FHF AnMBR RGEXE
PERAEAL TR, F 0T 1 3 i A MERE, 58I AR
2,

(1) #9 %% AnMBR 7F HRT & 10.0 d 3k
RHER 2.5 L/d 4R, 0T LAFE TG e A4 0 R
FaEinfT 80. 0 d; B AR X COD,, B2 4RI iB T
FoE Jaml Lk #) 80. 0% LA I,

(2) N 45 RE 8 S IR S 32 47 Ja M 0™ <, T
S RFAETE(65.52+1.67) L/d, Hh H g A i e
FETE 78. 2% 2. 5% , HLA B i e U [ scsi 25

(3)MLSS %} AnMBR f4) TMP 52045 K, i 2445
il RS MLSS AT E BB B PR

(4)3 FIAS[E]SE A I 9 i S0 B i vt b B | FLAR
/NF 0. 1 pm (IEAEIEET 40. 0 d )5 H PR ™ 51
154 ML 0.2 pm MIBRAE 60.0 d AT RE 7R
BB BE[>1.0 L/(m?-h-kPa) | & FRaE
BT, P, FLR R 0.2 wm BIRELALAR R 0.1 pm
HIRR T & A W T 78 AnMBR 248, C-PVC 1E MK
WARHAE S 5 Yo g B35 i3 1 S A T e Fefe e 18 47
J7 R IR AT, BE T B I8 A B

(5) R4 MBR $ AR A X FA& G5 IR A H AR ATE &R
BListT TGP b MR AT R RS A B R
AL, FEREEA 38 o B 25 140 F vl A 208 - F
B U AL FHATI,

S 3k

[ 1] AHMED F N, LAN C Q. Treatment of landfill leachate using

membrane bioreactors: A review[ J]. Desalination, 2012, 287

— 100 —

[5]

[11]

41-54. DOI: 10. 1016/j. desal. 2011. 12. 012.

LIN H, PENG W, ZHANG M, et al. A review on anaerobic
membrane bioreactors; Applications, membrane fouling and
future perspectives [ J]. Desalination, 2013, 314 169 - 188.
DOI; 10. 1016/j. desal. 2013. 01. 019.

MA J, WANG Z, ZOU X, et al. Microbial communities in an
anaerobic dynamic membrane bioreactor ( AnDMBR ) for
municipal wastewater treatment; Comparison of bulk sludge and
cake layer[ J]. Process Biochemistry, 2013, 48(3) . 510-516.
DERELI R K, HEFFERNAN B, GRELOT A, et al. Influence of
high lipid containing wastewater on filtration performance and
fouling in AnMBRs operated at different solids retention times
[J]. Separation & Purification Technology, 2015, 139, 43-52.
DOI: 10. 1016/]. seppur. 2014. 10. 029.

SHAHID M K, PYO M, CHOI Y G. Inorganic fouling control in
reverse osmosis wastewater reclamation by purging carbon dioxide
[J]. Environmental Science & Pollution Research International ,
2017. DOI:; 10. 1007/s11356-017-9008-3.

ABUABDOU S, AHMAD W, AUN N C, et al. A review of
anaerobic membrane bioreactors ( AnMBR) for the treatment of
highly contaminated landfill leachate and biogas production;
Effectiveness, limitations and future perspectives[ J]. Journal of
Cleaner Production, 2020, 255. 120215. DOI. 10. 1016/j.
jelepro. 2020. 120215.
PERRY M, ARIE Z, ANTOINE K, et al. Influence of
membrane properties on fouling in submerged membrane
bioreactors[ J ]. Journal of Membrane Science, 2010, 348 ( 1/
2): 66=74.DOI: 10. 1016/j. memsci. 2009. 10. 054.

TRAPRE. DR BEEARAL B4 It 5 =T SRR 8 (D] b
A LR IR, 2013,

LUO G, L1J, LI'Y, et al. Performance, kinetics behaviors and
microbial community of internal circulation anaerobic reactor
treating wastewater with high organic loading rate: Role of
external hydraulic circulation [ J ]. Bioresource Technology,
2016, 222. 470-477. DOI. 10. 1016/j. biortech. 2016. 10.
023.

BSER, SESCT, AR, — MRV A ) SN A B A A
R PRI ], KRR, 2010, 36(3): 85—
88.

LIN H, ZHANG M, WANG F, et al. A critical review of
extracellular polymeric substances ( EPSs) in membrane bioreac-
tors: Characteristics, roles in membrane fouling and control
strategies[ J]. Journal of Membrane Science, 2014, 460, 110-
125. DOI: 10. 1016/j. memsci. 2014. 02. 034.



