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Abstract: The effects of nylon mesh size (200 meshes and 500 meshes) and biogas circulating
mode (continuous sparging, no sparging and intermittent sparging) on the wastewater treatment
performance of a lab-scale AnDMBR were investigated. The operating cycle of AnDMBR was extended
when the membrane supporting material aperture was 200 meshes. The optimal biogas circulating mode
was sparged every 2 hours for 1 min. Under this operating mode, the gaseous methane production was
higher, and the dissolved methane production and the membrane fouling rate were the lowest. The removal

rate of COD by AnDMBR was more than 80%, and that of turbidity was approximately 90%. SEM-EDX
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analysis showed that the biogas sparging intensity affected the density and thickness of the cake layer.

The continuous biogas circulation led to the breakage of sludge particles, the stripping of sludge cake

layer and the decrease in the average particle size of sludge. The bacterial phyla in the bioreactor mainly

included Proteobacteria, Chloroflext, Firmicutes and Bacteroidetes, while the archaea genera mainly

consisted of Methanoregula, Methanothrix and Methanobacterium.
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Tab.l Main water quality indicators

e SEBRAE I 5 K L5 7K
COD/(mg-L™") 523.87+50.48 541.42+49.59

SCOD/(mg-L™") 201.83+30.70 230.30+20
TN/(mg-L™") 53.59+2.79 53.60+0.30
NH,"-N/(mg-L™") 38.13+2.52 35.72+3.02
TP/(mg-L") 7.90+0.72 11.57+2.41
PO, -P/(mg-L™") 4.96+0.69 5.85+1.24
TSS/(mg-L™") 140.23+10.11 122.5+13.50

pH 7.4~8.5 7.2~8.0
HE/NTU 200.25+20.94 150.25+15.94
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Tab.2 Experimental design scheme
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Fig.4 Filtration performance of AnDMBR

TESS—Br B, TMP 7E1217 30 d 224735 % 30 kPa,
SR RS Y 3Rl 0. 84 kPa/d, T RE & AE LA W)
SAEIABETT 15 U SR TIOR IR RAR I8N B
2 MANR AW (EPS) , AT I 575 e iR e
55 o Be i BT BB A iR A T S, A A — B B
FFARTE] N 32~62 d B, B 75 Ye i 50y 0. 31 kPa/d;
FFBFEI N 62~103 d B, BT YL 3254 0. 25 kPa/d,
A LLE H LRSS B B T e A B0, S o S5 B0
TREEBIT. TMP R Bl K Al ae 2 izt &
62 dBF A4S T HRT, A ML far G, AF 5 Yl R A
B, X AT e I R B A T AR e s 1T B B
FEE30 1 1 AR TR B FHE . 55 B B O A4S s 1T
sk 1] B S, SR ] g 2 7 e R R AR 3 K EPS
TR, 5B BB S A A RS G 23 0 R
0.04.0.38.0.72.0.46 fl10.26 kPa/d, 2.2 % A]
HUE LA A SR AR, BRI S 3 TG
SREHRE . IV AV PR A 22 A K (B
VB ik WP e i A A, HLIR S e R ] B
%o ZE 3BT BIRySC IR R A R 2 h Ak
TEI 1 min NS A W RIEAR . BN i
17T WA L i 5255, & Y vh R 7 min  [H]EK 1
min [ 520 % A9 38 17 I TR] B 4K, 36 Y A e S0 2 ]
VISR S5 e , SAF 9215 B &5 18 AL

160

2.4 FiREHEEER
2.4.1 JBORDRLAR ST AT

HU AnDMBR H 119775 116 F1 I 19 J2 45 o AR Ar
15345 (PSD) BT 45 R WL 5. 34 B B ig 4745 o)
JE A TS5 Ve - YRR 43 31 0h 138,268 F1219 wm,
TR, 75 )8 283 K i [ 9k, S ki 25
b N SRR U L TG Y TR E R Sl W4 N I
S KUK Y5 Ve 78 55 U0 1 A VR F R 722 iU/ N Y J
X5 — B B B E TS R A A SR

« 28 -



www. cnww 1985. com

KR, 5 A A NGB X AT AnDMBR 75 K 48 22 2L 4R 69 % v

%3945 %38

T BB RS TR UR R B EPRAR 23 5k 263 F
207 wm , B[R] ph il 2 5 2075 D RAR /N
SR/ INIURLAE JE A R T A B PR 7

8l — s d(m—mE)
— 75U 102 A5 B
e Y102 A5 B

516 150 d (55 =Bt )
~~~~~~~ EE150 (55 =R E)

EBUE 53 L/ %
~

1 10 100 1 000
RifE/pm
5 BREREHHMNEST
Fig.5 Particle size distribution of sludge and sludge cake
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