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Abstract: In this study, the actual food wastewater was used as raw material to do experiment with an immersed hollow fiber
membrane bioreactor (AnMBR) under thermophilic condition (50+1) °C for 50days until the membrane fouling occurred. The
reactor was started with a hydraulic retention time (HRT) of 20days, and operated at HRT 15days, the system stability and membrane
filtration characteristics were studied. The experiment showed that under the above condition, the startup stage can be completed in
one month. At HRT 15days, the methane production reached to 578L/kgVS;,, the total chemical oxygen demand (TCOD) and volatile
solid (VS) removal rates were both higher than 94%; no volatile fatty acid (VFA) accumulated with a concentration of (103+77)
mg/L of the permeate and dominant with acetate ((98+28) mg/L) showed a good stability of the system combined with a pH of 8.26.
The membrane flux was set to 9L/(m>h), membrane occurred parentally after 30days with the volatile suspended solids (VSS)
concentration gradually increased from 8.1g/L to 18.0g/L. Research showed that the AnMBR can start in a short time during treating
high concentration food wastewater, and run stable under high organic loading rate such as 8.5kgCOD/(m*-d). Long time filtration of
the membrane leading to an increasing of VSS and soluble microbial products which may be the main reason causing membrane
fouling.
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Table 1 Characteristics of food waste and inoculum
ZH AL BBRK(=13) ERTE(=2)
TS g/L 83.8+6.0 34.7+0.1
'S g/L 64.4+8.5 9.8+0.4
MLSS g/L 41.1+7.5 18.4+2.6
A g/L 38.3+7.0 9.1+0.8
TCOD g/L 128.3+9.4 19.4+3.2
SCOD g/L 73.5+7.0 10.0+1.1
A mg/L 557+67 2208+267
AR o/L 16.0+4.3 /
VPRI B g/L 7.0+2.4 /
KA - LA gL 36.2423.4 /
W TERR K6 S~ LA
—_— g/L 23.0+4.5 /
KR 55 1k o/kgDM 98+18 /
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Fig.1 Set up of AnMBR
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CSTR 5By B 5075 N CSTR HY Iz ik 25
FTAUE WIHEE RERHE 1 IRZ 2min HEE &N
150mL, HEJe 22 1 #6 4 16r/min. Bg 5 TR &N
5~6L/min, ] T4 2 4t = A5 1) V0 /3008 126 21 [ R T
0, T R A1 Y 5 22 AT B B0, IR Y5 G KR
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1.2 h ik

TS VS.MLSS I VSS [l 52 >R Fl 5 5L pH
fEH Mettler-Toledo FRJE 11l 5E.COD K H &R
FGEAISE E Hach VAN 8 5 F 4 D66 BE T A
600nm W' FEE 1 AGH I, LA 2800 A bR A s S R
JET 29 AR 7 B £ 3000 2 5 3 R P 3 e 30 o o 2%
FFCRA Lowry 20 5E, LAA- I3 18 11 R ERE
it 5 KA F 40 (R0 R kg B TR — K Wy 2%, LA T 25 1 by
FRUEFE i, B AR D SR 2 IROSCER[12] 4008 7 2 =0
e R R e e Wi TS R = 0
AACAFH VR A5 (CHy 5 CO0) H B GC-8A U AH
00 T ASOR I A 0 25 A BB 20 s 0.38MPa, it
T4 20~30mL/min, HEFE 1 RE AU 25 (FID )i B 43
5129 120°C,50°C A1 120°C, JUFEAFL 0.5mL, JUAF I A]
4min 5 K AT PR (VFAs) ] it GC-2010Plus 44
DU A 4% A BRI 0.5MPa, & it
20~30mL/min, BEFF 1 AU AR U 2% (FID)i & 1% &
23914 230°C,60°C H1 250°C BEFEAAFL N 1puL.
1.3 EBRFRMIEAX

AW LB EIRE (D PR:
Mx.in _ Mx.slu _ Mx.eff %x100% (1)

Mx.in

KR AW LB Yo My JERF x (15,
g/d; M, g AHEJRH x (P FUR,g/d; My o A I H K H
x B, g/d.

Bedi K H] Excel 2019 F1 Origin 2017 R A4-4b 7.

R =

2 HR5WE

21 RN A8 KIS T RE

& 2 7 WL HRT 20d 4 8 S, w0 ia HERk
LAl 5.6kgCOD/(m-d),1~6d iEAT i e, Je v
PR R pH A 7.91 W 2 6.90,77 VK
ZHH 0.70L/(L-d)iZ W5 T P52 0.56L/(L-d),CH, 75 &4H
LK, N 31%2647, TVFA L5 10868mg/L. 5 WL
MR FERG TG R AR, TRAE 7~15d 1513

Bl N3 ) TVEA W AR 48 223 1mg/L, 18 7S,
HORIZEW LTHE] 1.0LAL-d), 2 J5 B#EEF] 0.27L/(L-d);
S s pH B LT3 8.25. N5 16d JT46, )30k
NI G E R 20d JFAR36 N RS A HL 74T 2
6.9kgCOD/(m’-d), REL L IBWIK L, e i % 51 411/
(L-d), 2 Ja B Wika e 4F 3.2L/(L-d)E47,COD L%
M 95%. %48 pH {HASETE 8.18 /if1,CH, F A
WA E AE(61.3+1.1)%, JA 3 Jo 1, [l B 248 7 ) TVFA
BB, (368+104) mg/L, 28 B 5 R £ Y R A
2000mg/L Ac A7, %A W A3 n, BLAR T SCik A iR iE
(1) 268 o Jor % v ek IR A O I 2 AR B 2500~
3500mg/L!" AR K 119 Je B I 1) B SCRR (1513808
() 53d 4.

M 30d FFUs, 4 HRT 4%l 15d 1847, h3% 2
AL, ZB B OLR #FE] 8.5kgCOD/(m’-d) A A,
PRV R R EAE 4.3LAL-d),CH, 5 M (60.5+
1L.1)%. V4 TVFA 45 2R 7 7E(183+147)mg/L,
JEHIK TVFA H(103+77)mg/L, L& by T35 1845, K&
TR A (1) pHL BN 8.08 e AT, 3R WIAE i« i AT ML
FF T Ab B AR b7 3% N, AnMBR 7] LB S 3B 4T

fP 3 AIE H,HRT Ay 15d HISCEE [0 e s
HEEL COD 11 86%, I Jibt Hi /K FIHEVE 1) COD 43 74X
M 1.6%H1 4.4%, 205 5 N 2% R I fG COD R4
FEAL R H e, 7K COD R J8E KR JE FEAIR. TS RIER 1
SR BEEI 0N 81%A1 85%,VS. TCOD Fl KAk,
B WI LR R 1) IEF) 94% LA I, 3% B AnMBR X} R 5
Vb A WL 2 B s s, HLAE B 878 W2, sk /s
T VR 2 1 B A A7 R A B R . B TS VS i
COD L7 I H " & 53 ik 2] 833.6L/kgTS .
948.3L/kgVS F1 486.0L/kgTCOD.JIt4k, LA TCOD %
NI e 77 B 301.30/kgCOD, & PR 3501/
kgCOD" 1) 86%,3% — i Al MRl V-5 b F e B v
COD LB £

M 3 AT DL, il 2 o PR AR R I v, R o = 1A
400~578L/kgVSin. A 5T 2 OLR & 8.5kgCOD/
(m*-d)IN, e~ 2y 578L/kg VS, bt Algapani 2512
WF5E OLR 4 10kgCOD/(m*-d)4cfF R LA CSTR &
LML 48 T 25%, H Micolucei 250 ) 48 i 43 3%
FH it PR S AR FRATE A R 21%. AHIE ) OLR 4514 R EE
Hh U PR AR 9 P o 1 FR e e v AR ML S B R
J3 T, T4 IS H K RHE H V5 I 1) TCOD/VS #B4E 4
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Fig.2 Performance of AnMBR with different HRTs
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Table 2 Summary of the parameters in AnMBR of HRT 15days
ZH LA Bl ZH LA Huft
JEAT d 30-50 KA g-CaCOs/L 11.3£0.8
OLR kg-COD/(m*-d) 8.5 T FR A SR % g—CaCOs/L 5.9+0.3
WA L/(L-d) 43+0.2 TVFA mg/L 103+77
CH, % 60.5+1.1 218 mg/L 9828
CO, % 38.9+1.4 TR mg/L 342
pH-JBEH K 8.26+0.02 T mg/L ND
pH- R REED 8.08+0.04 P mg/L ND

M n.d R AT R TVFAMRBE A 5 K KR L
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Table 3 Comparation of current study and existing literature
IEFHRA RS WE(C) HRT() OLR[kg-COD/(m*d)] i/ (L/kgVSi) TCOD E£EEHE (%) VS EFRE (%) 5%k
FR R K  BER A AnMBR 30 10 3 140.5L/kgCOD 4 98 98 [15]
C il o CSTR +AnMBR 35 7.5 9.72 550 99 98 [5]
EJE A CSTR 35 2gVS/(L-d) 330 72 [18]
EJE A CSTR 55 15 10 463 73 82 [12]
EJE A Wit CSTR 55/55  3.3/12.6  18.4/4.8gVS/(L-d) 476 [16]
EJE A CSTR 55 2gVS/(L-d) 400 [19]
C il o Wit CSTR 55/37  3.7/1.5 3.4/6.1 578 99 [17]
B EK CSTR +AnMBR 50 15 8.5 578 96 94 AW
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T8 3O 5 35 47 sk B P A 5 T8 & (Flux) A #5515
JE 22 (TMP) W0 A ) 5 1R I8 AT 2 5 157 1 4 BT
T AESEI 1~30d VA G B 1 8.6L/(m™h)i& i
SEN9.0L/(m™h),i%B B TMP y 4.4kPa /A5,
K R AT 2218, 0.015kPa/d; N5 31d 5 TMP

L 1.035kPa/d [958 20k 1 A £E 45 41d B4

17.0kPa, JIi (17 12 3% 1 5 90 BH 5 B AR 1 A 3 70 28
35d JEGEFFEACE] 8.3 L/ m h), T35 4l Hok 52
BT A, A 39d TR B 2 7.5L/(m™ h), 5 4 1 T
1] 9.0L/(m™h); Xl L AE 5 42d 223 ik 3 5 P A1 )
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SRAR R P2 AHIF S e KA B (R P AT A, L
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