Table S1. Comparison of the configuration, operation and performance of the current work and other recent studies.

Tempera- Membrane to- COD re- COD rejec- Membrane

Reactor con- Module con- Filtration Support Pore size Membrane The range of

. . . . . ture  tal resistance moval tion . cleaning Reference
figuration  figuration mode material  (um) °C) (m) %) (%) fouling rate TMP and flux methods
CSTR/ Gravity- " 0.04 - Air back
submerged Flat-sheet driven Nylon net 50 37 1.3x10 - 56.5-64.5 (L/m=h?) 2-115LMH flushing [1]
CSTR/ Gravity- P1: 200 P1: 659 (Pa/h)  0-30 kPa Surface
T 1 1 26.3-26.7 - - - 2
submerged  UPUAT giien wlonmet o, 26326 P2:830 (Pa/h) 5-30 LMH  brushing (2]
P1: - P1: - 0-33 kPa
[bjﬁsf/ . Tubular g?impr; Nyl?r; Ir’loi' 112 Zg 35 P2: 112 Zg‘gg - P2: 0.6 1279-  Tapwater  [3]
submerge ven o yestermet  be 9.2-37.9 x1010 "~ - (L/(m>h?))  554LMH
Hydraulic
UASB/ Pump- 15.8-87.5 0-37 kPa  cleaning and
submerged Flat-sheet driven Nylonnet 75 20-25 - 70.6-77.3 13.0-21.1 (Pa/h) 22 5.180LMH  surface (4]
brushing
CSTR/ Pump- 0-50 kPa  Biogas back-
Flat-sh 1 2 1- - 1 1 413 (Pa/h
submerged at-sheet driven Nylon net 0 31-35 ? > 3 (Pa/h) 4-13LMH wash Bl
Air back
CSTR/ Gravity- 24.2-24.4 <l0kPa flushing and
Flat-sh 1 7 - .65-1.75x101 88.0-90. -
submerged at-sheet driven Nylon net > 0.65-1.75~10% 88.0-90.2 (L/(m2-h?)) 140-1620LMH  surface [6]
brushing
CSTR/ Pump-  Stainless R1:20-25 R1:7x101 R1:43.4 (Pa/h) 2-5kPa Air back
Tubul 4 7.0-99.2 - 7
submerged ubuiar driven  steel net 8 R2: 37 R2: 8x101 97.0-99 R2:28.6 (Pa/h) 2.5-43 LMH flushing 71
Mechanical
CSTR/ Gravity- ; 0-0.8 kPa . . .
inserted Flat-sheet driven Nylon net 18 33 3.2x10 78.4-925 29.8-629  23.5 (Pa/h) 3.7 LMH stirring with This study

carrier




Table S2. Details of the support materials.

Support material

Support material

Average pore size

yarn type (um)
30 g non-woven fabric staple 35
50 g non-woven fabric staple 30
70 g non-woven fabric staple 25
600 mesh nylon net mono-monofilament filter cloth 23
800 mesh nylon net mono-monofilament filter cloth 18
1000 mesh nylon net mono-monofilament filter cloth 13

Table S3. Components of the synthetic wastewater (all the reagents and chemicals were analytical
reagent from the Sinopharm Group, China).

The concentration of the pollutant

The concentration of the pollu-

Potion (12 L) Formula tant
NaHCOs 159
Peptone 20.5 (g/L)
Beef paste 7.0 (g/L)
Concentrated solution 55 mL Glucose 70.0 (g/L)
KHPO,4 5.0 (g/L)
NH.CI 38.4 (g/L)
FeSO4 7H.0 0.50 (mg/L)
MnCl; 4H,0 0.12 (mg/L)
ZnSO, 7H,0 0.25 (mg/L)
NaMnO4 6H,0 0.38 (mg/L)
CoCl, 6H,0 0.26 (mg/L)
Trace element 10 mL
NiCl, 6H.0 0.08 (mg/L)
CuS0;4 5H20 0.18 (mg/L)
CaCl; 0.88 (mg/L)
HsBO3 0.12 (mg/L)
MgCl; 6H20 0.26 (mg/L)




Table S4. Distribution of fouling resistances of different supporting materials.

Rc (m?) Rb (m1) Rf (m?) Rm (m™) Rt (m?) Rf/Rt
30g non-woven fabric 3.69E+10 1.28E+04 2.12E+04 1.86E+06 3.69E+10 5.74E-07
50g non-woven fabric 2.22E+13 2.60E+04 3.32E+04 1.88E+06 2.22E+13 1.50E-09
70g non-woven fabric 3.21E+13 1.46E+05 3.62E+05 1.91E+06 3.21E+13 1.13E-08

600 mesh nylon net 1.16E+09 1.22E+04 2.06E+04 1.60E+06 1.16E+09 1.77E-05
800 mesh nylon net 2.06E+13 2.50E+04 2.80E+04 1.94E+06 2.06E+13 1.36E-09
1000 mesh nylon net 2.62E+14 3.29E+04 6.47E+04 2.01E+06 2.62E+14 2.47E-10

Table S5. Effluent quality of 50g non-woven fabric and 800 mesh nylon net with five fouling-phys-
ical cleaning cycles.

Polysaccharide Protein COD Rejection rate (%)
Items Cycles L
(mg/L) (mg/L) (mg/L) Polysaccharide Protein ~ COD
Supernatant of 23.81 1289 24252
sludge
1 14.70 6.16 87.03 38.25 52.21 64.11
2 12.34 6.15 81.27 48.15 53.39 66.49
509
3 11.98 5.73 78.39 49.66 55.55 67.68
non-woven fabric
4 11.74 5.72 75.51 50.67 55.62 68.86
5 9.73 5.23 61.12 59.11 59.43 74.80
1 11.98 3.96 78.39 49.66 69.28 67.68
2 11.27 3.79 66.88 52.64 70.60 72.42
800 mesh nylon net 3 9.73 3.62 64.00 59.11 71.92 73.61
4 9.50 3.54 58.24 60.08 72.54 75.99
5 8.91 3.37 49.60 62.55 73.86 79.55
Table S6. Residual foulants amount of 50g non-woven fabric and 800 mesh nylon net were operated
with five fouling-physical cleaning cycles.
Items Cycles SSinpermeate (g) SSincake layer (g)  The total SS (g) Res'd;:rlesé )' n the
Supernatant of sludge 0.1239 0 0.1239 0
1 0.0579 0.0614 0.1193 0.0046
50 2 0.0564 0.0622 0.1186 0.0053
non-wove?] fabric 3 0.0561 0.0621 0.1182 0.0057
4 0.0558 0.0622 0.1180 0.0059
5 0.0552 0.0635 0.1187 0.0052
1 0.0570 0.0646 0.1216 0.0023
2 0.0534 0.0683 0.1217 0.0022
800 mesh nylon net 3 0.0519 0.0684 0.1203 0.0036
4 0.0513 0.0689 0.1202 0.0037
5 0.0504 0.0699 0.1203 0.0036




Table S7. Performance of the AnGDMBR.

Samples Items Concentration
B.S. TSS(g/L) 3.7840.10
C.L. TSS(g/m?) 0.66+0.03

COoD 464.73+17.31
Inf. (mg/L) PS 330.7945.25
PN 452.77+1.83
COD 136.67468.33
Sup. (mg/L) PS 24.4846.20
PN 19.7147.76
COD 67.74433.24
Eff. (mg/L) PS 6.1044.36
PN 7.1945.95
PS 22.6747.61
EPS (mg/L)
PN 16.9346.86
COD 85.4547.06
Removal rate (%) PS 98.15+1.33
PN 83.32413.62
COD 46.34+16.50
Retention rate (%) PS 75.24+17.35
PN 66.39+17.66

Table S8. Influent (Inf.), supernatant (Sup.), cake layer (C.K.) and effluent (Eff.) fluorescence param-
eters.

Peak location Ex Fluorescence Intensity

Substance
(nm)/Em(nm) Inf. Sup. C.K. Eff.
A 230/ Aromatic protein 3539 1006 2107 1358
335-340
B 280/ T:é’t‘;tfr’]pnig 6774 2074 2593 1367
335-340 P
c 330-335/ Humic acidlike 616.3 688.4 317.4 714.4
400-420
D 238-240/ Fulvic acidlike 340 442 344 670

415-435
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Figure S1. Experimental setup of dead-end filtration.

Figure S2. The picture of the AnNGDMBR setup and membrane module.
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Figure S3. Particle size distribution of the bulk sludge in the AnNGDMBR.
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Figure S4. Surface conditions of different support materials after cleaning at different stages.
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Figure S5. Total fouling resistances for 50g non-woven fabric and 800 mesh nylon net.
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