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Abstract; A laboratory-scale anaerobic membrane bioreactor (AnMBR) was used for the co-digestion of sewage sludge and food waste
to investigate its organic matter removal characteristics, biogas production performance, and microbial community composition. The
results showed that the degradation rate of volatile solids ( VS) increased from 17.5% for a single digestion to 40% for the total
digestion, and that the COD removal was 95.3% when the organic loading rate (OLR) was stabilized at 0. 59-0. 64 kg- (m’-d) ™'
The solids content of the digested sludge increased by a factor of 3.9. The final CH, content was 60% and the CH, yield was 78.7
mL-g™" of COD

0.106 L-(m’+h) ™", respectively, and membrane fouling was not serious. According to an analysis of the microbial diversity using

The transmembrane pressure (TMP) and average flux were maintained at between —3.1 and -2.7 kPa and

added

16S rRNA, the anaerobic bacterium in the AnMBR were mainly phylum Proteobacteria, Bacteroidetes, and Cloacimonetes, and the
dominant methanogens included the Methanobacterium family, Methanosaeta genus, and Methanolinea genus. This study provides a
strong theoretical basis for research into the stability and performance of AnMBRs for the co-treatment of sludge and other high-solid
waste streams, and provided an effective solution for biomass resource utilization and the energy crisis.

Key words : anaerobic membrane bioreactor (AnMBR) ; sewage sludge; food waste; anaerobic digestion; performance
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Physical and chemical characteristics of sewage

Table 1

sludge and food waste

LB Pl 42150 B B

pH 6.67 £0.02 3.72 £0.01
ORP/mV —148.00 —
FhE/mPa-s 2673.00 —

B/ mg L 1354.40 +15.90 —
TS/g-L"! 21.88 +0.03 73.10 £0. 09
VS/g-L~! 16.20 +0. 03 69. 10 +0. 10
TCOD/mg-L ! 24000 +1131 67 744. 88 =6 303. 00
SCOD/mg-L~! 1525.50 £50.00 33 121. 60 +576. 00
TPN/mg-L " 19250 £176 14 484.93 +1575.00
SPN/mg-L"! 737.50 £8. 80 2709. 88 +86. 44
TPS/mg-L ! 2447.40 £158.00 23239.55 £521.00
SPS/mg-1~! 124.00 £1.86  9531.21 £224.00
NH, -N/mg-1~! 53.03 £0. 61 112.30 7. 80

1) ORP: oxidation-reduction potential , %8 fb 8 JFUHL {3 ; TS total solids,
JBER; VS:volatile solids, ¥ %& 1 [ {4 ; TCOD : total chemical oxygen
demand , B L2254 ; SCOD :soluble chemical oxygen (}en‘iand L{/’E’v%’:
VAL Sk TPN total potein, 5425 19; SPNY soluble ot 45 i
& H; TPS: tota.lj polysaécharose, & £ ;" SP% “soluble
polysaccharose,%m‘ﬁlg.ﬁ; Wﬂg LI CaCO; i I

=

P
(Kubota Mefmbrane {anr{dge ,Japan) , i ﬁg‘% E\%{ﬁ:ﬁ‘
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LAY e T EIAE 1 ~28 d ,HRT =20 d; 29 ~
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TGRSR, 0.5:0. 5 B ELBRR A 1E R it
BEEE BT, JOR a2 s 4T 90 d. g Ah, 1 AR
(Zhourui , JH12-65 , China ) 27512 17 i} i) A BE <, <
MRS 1] b ) B i, DAHul 42 575 4. pHL 25
JI [ 2 ( transmembrane pressure, TMP) | 48 A1 J5 H,
{37 ( oxidation-reduction potential, ORP) 7£ 41~z 171
PR WAL I, SE6 2 B AN & 1 TR,

T™MP

A it

B1 REBEEYRNEFNEREE
Fig. 1

membrane bioreactor ( AnMBR)

Schematic diagram of the anaerobic
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SS:sewage sludge, BIART578 ; FW :food waste, 28 Jif 435 , ¥ [F]
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Fie 5 4 B i By 22 4
Fig. 2 Physical and chemical characteristics of influent and effluent

TCOD, TPS, TPN, and NH, -N versus operation time

582 ~ 1 180 #14 000 ~ 8 875 mg-L ™' JE Bl N F 5. X
BEAFIEATH 71 d, IR HERL AT T IR IR TS

T B3 AR A R v e R T A R R Ak (HE:
BAUT R BEORAE_ LR R EEYE R N 77 3. 1X W
BRI s Bt S HLBR B8 T e S AR
FoE , TE— € IR BE RO Rl N 7 3. B2 iz 4701 E], COD
B R HFAE 95.3% Ao Ay, FHAR T — 28 Z i Y
AnMBR 15 e b BB Jo7 by 3 b BT SR 25 500 -0 o]
11, Hafuka 25" 7EAIFSY AnMBR A4 TS5 IR AT AL
PERERT , X5 [E]{ﬁ?kz‘»‘ﬁ:‘ ( polytetrafluoroethylene , PTFE )
rheas SPAEIEY R RE AT 40T, 45t 99% 1 COD # B8
R AT E AT g %Emfﬁﬂﬂ AR BSERA A L AR IS
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P AR RS i 2 (d) B, SR shiv B, i T2
AT & 2R WL R o SRR K
NH, -NFJ K BE (mg-L~") B8 F I 452
84.4 FFH% 100.7 F121.7 FFHE 127.7. Bi7HaE
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A g BEAL
2.3 AnMBR WFRAYYIEL A ME BT
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I 465 |
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[ e e g L

0 10 20 30 40 350 60 70 80 90
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