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Fig. 1 Diagram of pilot plant of anaerobic membrane bioreactor
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Table 1 Basic properties of test wastewater and inoculated sludge gL

AAFE YY) T EIRE/ (g L)

i H pH
TCOD SCOD BOD, SS NH,-N N TP
S K 12.1~15.8 5.1~7.6 4.8~6.2 1.8~3.4 1.3~1.7 1.4~1.8 0.06~0.09 7.2~8.2
HeFi5 e 14.7~16.9 — — 18.1~20.2 1.4~1.9 1.5~2.1 0.07~0.10 7.1~7.6

kg (m’-d) '(Lh TCOD it) Fiztr. fEdbmEl, #okEZL#EE R 12510-d", HRT=8d, RERIFIED
AT 5 T BOh a3 TH (41~100 d), HERFBITREMEO T, a3 T3k K& 8 Jr =
A m b FR A, HEAPLAA B Z 3 kg (m*d) ! A£47, HRT 4%k 5d, Ab#/KE R 200L-d7, JF
i f vy gk g A7 s o M By Beak 246 I 4b 31 67 17 (101~120 d), i 67 i 42 =5 2 5 kg'(m’+d) ', HRT 4
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14 DR ERE

B G AE H5E 5X pH 1IN pH; SS. VSS M R HFRfEE 775, COD. NH,-N. TN. TP, # k%
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Hach(DRB200), H.rf' COD H & B Pk F il a5, FoAvd8 br F o i A o i 350 . VR0 i
BTG, ORP R FHHIE 501 BUFELR ORP i, 554 £ B RMIER (1) #7iHE.

0, = % x 100% (1)
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miI T W E, mg L
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Fig. 2 Changes in gas production during anaerobic digestion
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Fig. 3 Changes of pH and ORP in anaerobic reactor
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BT 45 M B TCOD Y7481k B e B . PR AU W g iff K TCOD sl K, 7E 11 520~15 880 mg-L ™,
JR 4 i 7K TCOD 4 5 820~8 660 mg-L™', #&/~iz 171 8 K 00 1k X TCOD 2% B % Ky (53.248)%, 7F
HRT Jy 5 d B 2B R i il ik 61.2%. FRIG I, PRAEHAL T2 REME KW B PR IE K COD, 5%
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THALA BEACR AR XS B 22, J i T IR K i BUAL B FE X SS LBR AT s . AR EN, KA
K E X3 0 2 K P s A M LT S BRI A, T B A AR R R R I URLAS A ML K 2 =
SMELLK A, LI P RS ) X 33 58 430 IO 1) 7K Rt S i AN R, DR 2 1 R A A A B U160,

IRA KL 3E, TCOD 15 2] i — 2 2k, B™7K TCOD fH A 1 950~3 840 mg-L™", A
AnMBR X TCOD {9 2B %4 (80£6)%. i 1k 5 (1) 324 8 A 1K PR A8 /K b SS 5B, b # % TCOD
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PRE S SRR OK , 459, COD 2[5 %3k 80%., JIANG 2507 pyfiff 58t 26 W1 1 A [a] HRT #4175
~, FH AnMBR Xf COD f 2B R ¥ 7E 82% L I .

2) #E 7k SCOD 28 4k . ¥4 IR 48 7 7K i 1k 3 4K (0.45 pum FLAR) Fh g, S 208w, I A R bk
COD(SCOD) fH . &l 6 [z it T R4 i 7K SCOD Jit #t ¥k B bz HLAE IR 4 7K TCOD H iy o b o IRAE K
i1 SCOD 2 5 700~7 660 mg-L™", £ 5 K4 i 7Kk TCOD () 42%~56%., & 7 Fx B T R4 4 4k %) SCOD
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255 AnMBR # 111 7K TCOD £ B 5 11 55%. X & WK A 8 32 2 L BR 9 )2 SCOD, i % i SS 7™
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PEME LUAT B R 5 85 o A WF 9 22 B AR W o6 T Ko R RS TS e MR R NS, BIRAS I EAR S
B AE R, ELRURE P R o v s B R AR U, R T A Oy R o T K e vk, sRAk
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T Z2%F COD W35 B R 1E 35% 247, S5 H AL AnMBR A % B 4 i Ab FRACR .
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1) #EHIK NH;-N. TN 87284k SRADK 2 3R 38 15 OK @ A & B85, AliA%] 1000 mg L™
PLE, S0 K i Ok o ZUOR S ) 200 SRR ™, dn i 8 FEL 9 BTN, A% U R K 4 T AL B
A AnMBR Fij NH,-N, TN Jfi & ¥ B 43 51 7 % 1.300~1 660 mg-L™'. 1480~1 770 mg-L ™', Zad [RE M1k
Ji NH;-N. TN 435128 1 310~1 760 mg-L™" . 1420~1 778 mg-L™", PRAIH L% NH,-N, TN ZERBURA
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W . R KA B b 35, %7K NH,-
N BB e B T3] 1200~1 620 mg' L™, ERBREZH
TE 7%~12.8%. M543 85 17K TN 24 1 370~1 680
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K A LY R RS, I & A v v B %
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W B 7E 65~98 mg-L™', &K TP R 62~91
mg- L™, VI FEERRAE 5% /A4 . AnMBR £ %
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Performance of a pilot anaerobic membrane bioreactor treating swine
wastewater
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1. School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, China; 2. Jiangsu Peier
Membrane Co. Ltd., Yixing 214214, China

*Corresponding author, E-mail: dlIf@cczu.edu.cn

Abstract Swine wastewater is a kind of wastewater with high concentration of organic pollutants, suspended
solids and complex properties. Traditional anaerobic treatment has some problems such as loss of digested
sludge, low efficiency and so on. In this study, a pilot-scale external submerged anaerobic membrane bioreactor
was used to treat the actual wastewater from a pig farm. The designed water treatment capacity was 1 m*-d". In
three stages of HRT=8 d, 5 d, and 3 d, the bioreactor was operated continuously for more than 4 months. The
biogas production of anaerobic membrane bioreactor, operation stability, pollutant removal efficiency, as well as
membrane module operation performance and cleaning efficiency were investigated. The results showed that the
ORP was between —486 mV and —545 mV during the system operation. With the shortening of HRT, the
organic load increased from 0.5~1.88 kg-(m’-d)™" to 5 kg:(m’-d)”', and the biogas production increased
gradually, the yield was between 0.38 to 0.45 m® kg™'. The VFA/ALK was always less than 0.1 during the whole
process, the system maintained a stable running. The removal efficiencies of TCOD, SCOD, NH;-N, TN, and TP
were 74%~86%, 48%~68%, 7%~12.8%, 4.6%~16.7%, and 5%, respectively. The removal efficiency of SCOD
accounted for about 55% of TCOD. During the system operation, the initial membrane flux was set to
5L-(m*h)". At HRT of 8 d, the cleaning period was 20 d, and then it was reduced continuously. At HRT of 3 d,
the cleaning period was only 10 d. The combination of water washing and chemical cleaning could effectively
alleviate membrane fouling and restore membrane flux. The above research results can provide a reference for
the engineering application of anaerobic membrane bioreactor to treat swine wastewater.

Keywords  anaerobic membrane bioreactor; swine wastewater; pollutant removal; biogas production;

membrane fouling
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