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Abstract: Membrane fouling is the biggest challenge of membrane bioreactor industrialization. In this study, a bio-electrochemical
system ( BES) -anaerobic membrane bioreactor (AnMBR) system was constructed, and the effect of nano-zero-valent iron (nZVI) on
membrane anti-fouling ability and methane production was investigated. The results showed that the BES-AnMBR system was stable and
the chemical oxygen demand (COD) removal rate was maintained at approximately 95% . The optimum condition was observed to be
nZVI0. 1 g-¢g~'(VS). Under this condition, transmembrane pressure (TMP) was reduced by 28. 1%, the membrane flux had a slight
improvement, and methane production was up to 81.3 mL-g™' (COD This was 12. 1% higher than that of the control. In

addition, a further analysis of extracellular polymeric substances (EPS) fraction and membrane resistance showed that nZVI enhanced

removed )

EPS decomposition, promoted the formation of an iron-rich layer of inorganic and organic matters on the membrane surface, and
changed the distribution of organics and inorganics, thereby significantly alleviating membrane fouling. This study will enrich basic
theory of conventional AnMBR and provide a new solution for efficient sludge treatment and resource utilization.

Key words; anaerobic membrane bioreactor ( AnMBR) ; sewage sludge; bio-electrochemical systems ( BES) ; nano-zero-valent iron

(nZVI) ; membrane fouling; methane production

AT HSR RS SRR WRITI 28 BB, RS AT E 1) 5 5 LR
#5 ( continuous stirred tank reactor, CSTR) F1_I i 2R M-IS; TR, 2020.05.17

5 & IR (up-flow anaerobic sludge bed/blanket, EETH: FH5K 0 RR IS 4R &0 H (51808226,
51908217) ; @R FEARIAL 55 2 L0t g B

UASB) 45 ], JRAAUBEA: 1) W % ( anaerobic membrane ?‘éﬁd%ﬁﬁzﬁ]ﬁﬁﬂ” “—iHF Eﬁ”*iﬁﬁ?fﬁ%ﬁu[ﬂlﬁ%ﬁ
230 H (17230741100) 5 L R AP BS54
bioreactor, AnMBR ) 3 32 5 | A2 5C | AT 12 92 30 et (Tp2017341 VS g

(2 671 - ‘ (19YF1414000)
KT 3 {5 B IE] (hydraulic retention time , HRT) MUK yeacne s spmio0s ~ ) 05 o 1ot 309 )7 1

2B BFIA] (soild retention time , SRT) f5E 45055, 45 WAL AL T 5 B IR ALK A A, E-mail : 18019230225 @ 163.

com

)dl'f% 2] T%%ﬁﬁ%% j]l] ﬁ/\ = % , IE]H:j‘Bj'{ﬂj([pméﬁ # JWAEVE# , E-mail ; gyzhen@ des. ecnu. edu. cn



5074 EZN b} 2 % 41 &

I, 24 AnMBR 4b V5 YRR, A7 — 2R 2. 1558, (EAS I B, nZ VI A6 & A EAE IR S 5
15 U WIPE LU RE R A2 2 MU AN SR G ah il S 8OLK RAEIEIN G, 25 7E JLER DY e 1R i 2k Ak sk
FR AN R B A RCRAR S REIR R BR Y U B SRk, 5 S5 S 0 3% i A A, DA T 5 o Ak B 2
IR B REY) AR EARSR E m Es,  R B R2E s ] LI S # nZV1 1L, I—JHTT
PN RS %ﬁL BHZE RS FLIFDURRAE e 1T, T AR TS e e e o s AL HL SR 4 5 k4 =)
SEUEG Y L S0 AnMBR B IE 24T B, A AHOCHFSTRIETESE , LAk RGN TU{E&BE%L
iﬁgﬁ%a%ﬁzﬁﬁ’iﬁﬁﬁl@%ﬂc AnMBR W T5le RGH ek, 3 s RE IR M IROR 76 HL 5 N FE R
FERGERCR AU Y BE ST, 40 Xu S0 e ol SARVE A IR Ae Homs TS YL a8 1, S dE L R Ll
P45 AnMBR 454,76 3.7 g-(L-d) '(BAVS 0.6 ~1.0 VP18,
TF) B far T AN ER S U, & B P I 0T A o DR BT, A 9 3 FH B0 2 60 A 9 r A 4K ( bio-
BER)Z TP 20 B RIS 5 A Wz B LA 428 T B Y5 electrochemical systems, BES)-AnMBR 2H & J v %% ,
Yt. Wandera %7150 K fi 7 4L 3 5 AnMBR AH 4% TEEEBRESM T (0.8 V), DA —5 R 5 5 M A4k
B RS T HAEH B A O W e S A e IEXT% TRITANE] nZVT BN i 244 S g 2§ s 171
i HB 5 T A BB AL . Ho AnMBR 7 [ 4 2 B FN fE A5 M. 8 3 25 B 2% (transmembrane pressure,
[N T A R A T CSTR™. TMP)LﬂEK FIH A 7 (Al - i A 43
IAE K, 48 K F A 8k ( nano-zero-valent iron, AT R H s YL 1 IEL(D]J-%%E%T
nZVD) {E 8 — o 4 DI RERT R, FE LK AR eME A oe ™ AR e SRTTEXT R e e AL fiE A
SRS e R R RS T b M AZVT B TS ﬂ%ﬂﬁiﬂcﬁﬂﬁnff"ilﬁw\]
REAYE S, HaRn] ‘ﬁ%%@ﬁﬁé%@%&AWﬂ’E FEVEHFE B, $m4§%ﬁ’§ﬁﬁ$%&f“‘%§5ﬁ%ﬁﬂ
SR ALAE LR GE 5 M e ltlzﬁl\ Zhen' #“‘ = HEif. [ Y WV 7
IRHE nZNT I PR T e b 8, % B X A . M?H'ﬁﬁ% Sy €
RO EPS Wﬁ& EPS JF e 1, HE‘T@ uﬁﬁ /
T PR T AL Zhou 572 BB 1 11 ﬁ&ﬁ%ﬂ%ﬂ% -
mﬁﬁ?ﬁﬂﬂﬁ/ﬁ?%i%fj 2ol S nZVIAT L] | 15K ] BT T KAL), i 10 EJ%
(M S e 201 VISR 0 5 SRR WK IOR 0 R , HAFE 4°C TR T SR
ﬂc,,ﬁﬁiﬂﬁm 15% EAWIE, LT nZVI FEFRA ASIBR S0 AnMBR 41677, 7% 0 B8 76 P iR 4
ARG BB R B B R FR T R (35°C) HSEETT T 1 a AL nZVI % T
AnMBR H Bei Ak FN TS Y 5 A7 B 8 B AR G 9845 iR & Fo RBe (e, ) B4Rk 500 nm. £ 1 B

5
|

+orE=. IR T TG PRFNE R ) BEACRRAE.
F1 ERMEMYQEREFED
Table 1 Characteristics of the substrates and inoculum
PR pH TS/g-L"! VS/g-L~! COD/g-L~! PN/g-1.°! PS/g-L~! NH," -N/mg-L "
ey 7.0 +0. 1 21.2+0.3 13.0£0.2 15.4 £0.7 2.8+0.2 3.5+0.3 602.4 £12
15 7.4+0.3 5.1+0.6 3.0+0.4 5.4+0.9 1.2+0.2 0.5+0.1 170.5 = 116. 1
1) TS( total solids ) &7~ & B4 ; VS(volatile solids) /{4 & M 14 ; COD( chemical oxygen demand ) FR7nfb2E 55 % ; PN ( protein ) F/m 8 1) ;
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(50 x 70 mm) ZH . FrmseRs B FEEK N b SR et JRAE RIS (CRas, H D F T A i g il

R LA A AR AL R P, A iR 1.3 RERIE B 58T
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Fig. 1 Schematic diagram of BES-AnMBR system
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FE B RIS K K 630 nm; il &4 TCD mlu
ARSI (7890A , ZHEAE , E ) T AR
(PR E Rl — AR ) 5 fHRC A FID %éﬁiéﬁéﬁ
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