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VAR Az A kel it (anaerobic fluidized bed microbial fuel cell, AFB-MFC) #4744 7 o S A5 WA 2=
7T, S REASETRKE KL COD (b HARE) HR MM R4 COD KFRE L~ fkaefgm. gExm.: Ll
s B J BV VR AE KIS, S EUTURIR S IAH) 387.6 mg/L I, ZAEN 7= e =L W Wi k), P s
B 7.0%, HE SdFENE, RE5-BIRE R FCRIKT. DE&IBUKIENKE, R4 COD HRMAMTE 12d K
i 2.3 kg/(m*-d)$#ETH & 14.9 kg/(m*d)iF, COD LFRFARFFLE 74.5%~88.1%; BHAE BB KT, R LT, A1
TR RN, Eemii i AN 379.3 mV, HINRITRShREE N 74.9 mWm?; I FHK pH N ZER, SREE SR
K et R BRI E B & J5UKAR 214 mV; AFB-MFC RGN FHEAR, 100 48.5Q, WINTHZREEE N 75.6 mW/m?.
ASEEI T B EIOKN A, FINREm A, LRI (iR

EEER: BK, RAER, wAEAE4, AFB-MFC, COD &4 #i#, COD xfh#

doi: 10.3969/.issn.1002-6819.2012.10.034
FESES: X703.1 XERFRERD: A

IRE W 8 BKE F RERUKRFUESERKSFEMEEN]. RITEFR, 2012, 28(10): 214—218.
Wang Jianjun, Liu Yang, Yang Changjun, et al. Research on livestock wastewater treatment and producing electricity using
anaerobic fluidized bed[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE), 2012,

XEHS: 1002-6819(2012)-10-0214-05

28(10): 214—218. (in Chinese with English abstract)

0 51 &

TEE BT R = K ER S COD (L2 4
), mAREEAKN. H R R K A 3 SRR A
FHAREE ., [ ARACFE K T AL AREE 3 Fhor X2, G AL EE A
SRS N 6 AT 110 DO A 0 1 11 1 b W N
756K Cupflow anaerobic sludge blanket, UASB) M3zt
JKETFY) (suspended solid, SS) MK, F:FRFEK,
At aliE V5 Y% (sequencing batch reactors, SBR) B
W BB —1F % T2 (anoxic/oxic, A/O) UK J: 5
MR AT R L, TSP A A B B K %
S A A2 1 5

WES R HLE (microbial fuel cell, MFC) &
B 2 7K T A2 0 T e 2 Ak ok L e O LR AR PR K AT B
(3 E . [F A ST MEC HE(T T KI5, Rk
FTZAF T, MFC KRB RAFA)™ HibE RE LB COD
ZeBpRUN {H COD 28 B A A 45 e kK g 45 B I T
(hydraulic retention time, HRT) (%[, COD xRk
P, FIH MFC LB Rk & &K, B iE s &

Weks HiH: 2011-06-17 &7 HIH: 2012-04-05

FETH: EHERHSET /I H (2008BADC4B04)

fEZ R EA%E (1986—), 5, WM AN TEGFFIT I A KT 4
Wil s PR SR SIREERE, 610065,

Email: wjj12357@163.com,

MWMEER: B 7 (1963—), B, B, WS FEOTT T 44
PR UEAL, KT YR R BRI R AR PR A e
610065, Email: yping63@163.com

PTG S, A PR HLRE, AMETG KA B RESRTH AR, 2
— BB B SRR AL . Min U RS
JEIKAE b BE AT A E A e R BB AT, R B B IRK
& H TAECAEY = L i, (AR AT A 0 3 22 0 s
T AR Rt 0 X A A IRk v b AR FH (1] 2
WK 7 AT T E @R P, RIFATIR
NS

BEXRE O 1), A SR IR AR A AR R Tl A= )4
#} H5 3t Canaerobic fluidized bed microbial fuel cell,
AFB-MFC) X & &L /KHATIIFT, B e S5 IRE
5 COD Rt 245 COD 2 bk K=t MERE IR,
DARA A 8 8 27K IR 08 YA A BB AT 11 JEL IR

1 M5

1.1 REERE

IR WK 1 s T23EE . AFB-MFC Jx Vs A
AHLBEFEM T, BRI . IR S o b 2 A
JEEZH o BRI 2 AT —AH 20 B AR e AR AR A R AR 40 Je
% AWML 7.27 L, KR BT00-600M G 5 15
%%, WK BT00-300M AUGEA) 252, Ml
76 111 L/he BB K7 i O 7548, AR 1.92 L,
JEHCRH ACO RV RGNS ML TR S, IS
FEHIAE 40~48 L/he BHARS I8 73 ) 1B AR A 5 A =
W 9 FELARZ R] R 2 AHIZE , TF N2 0~99 999.9 Q 1) ZX21
2Rk BHAS 1A, W R E Y 120 Q. s
KA INAMRA, EHBIR SRS A (37£1) C.



H10W

TR, RERMAKTFE SRR S ke 215

1.2 RBE#Hy

W5 LR AR ) TGP-H-090 ! Toray fik4F4E4%, &
JZ 028 mm, ¥ 0.44 glem’; FPAFR 78%; FHHIREE
Ra8.0um. B, BHAR ST 40004 4.0 cmx30.0 cm A
4.0 cm=20.0 cm, B, BABRIALLL R 1.5: 1. AR
JykEFE Nafion 117 Ji 148 it .

BHA = A B Aok 2 FLIR SR, LB S50k -
TRif% 0.32 mm, EHIAE 0.56 mm, 1545 1320 kg/m’,
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5357 m*/m’. PR S AR L AT AU 15.0%
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Fig.1 Diagram of anaerobic fluidized bed microbial fuel
cell(AFB-MFC)
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Table 1 Main water quality index of wastewater for test
COD JJiikE  NH, N ik X
Pk fmg L") gLy pH fi
b 426~1012 518.6~550.3 7.6~8.5

IR B B K 1202~2325 38.0~283.2 72~175
R 5K 4189~8432 308.8~369.8 5.7~6.4

1.4 WEmRHE

COD [Pl 5 K FRS TR BV, A S I 2 K F 4
PR EG VL, AR Bh 20 s SR A 1R & r A2,
pH {H I 52 K FH PHS-2F YRR 1o

HHRAE: KH UT70B B4 Ll i1 7 HZR %) MFC
B o R HEAT I e, BT AR R O R SHL 1B Bl
S, KAERIBE A 180 s.
1.5 A%

[HIARTh B PA (mW/m®) KA (1) 5

PA=[U*/(RA)]*107 (D
K, UNHIE, mV; R NI, Q; 4 NBHWE
AL, m’.
FESRHE CE (%) KR (2) U4

MY Uy,

CE=—=___x100% 2
RFbASV

Kb, MOWESH TR, 32 U NS N2 s, mv; F
JNERIFEEL 96 485 C/mol; b AAFEEIRK COD XN HL 4L
AS }j COD £, me/L; V AMEHILRAR, L.
1.6 RWAHE

WK 28 8 AR N TS B K K )3 3 i
AFB-MFC a3t 1247 5 Ao BHEAT, IKZ KR
30%. F&REKIERIOANE, W08 2 AN B, il
A BRI & 85 J5UK B B

BT B, HRT $#2546I17E 23~32 ho H H kAKX
VAT MR VN N AR B A E /K COD 2928 3 000 mg/L,
[i) IS 1) # B8 K B i N NaHCO;5 2 000 mg/L, NaH,PO,
50 mg/L, H] NaOH #i75ik/K pH 4, Hi/K pH {HIRFFAE
6.8~7.5. IZMEEH KA RS R H K S E AR
) 20%- 40%+ 60%- 80%. 100%i% L4 i iE i AEHE/K
M, ARG COD LFRAFIELL 2 dIAH] 70%, it
KRB, EANT A B

BHE UK BT pH AH, AN Etb 2875,
TR B & J5U/K i /> HRT #2585 COD BRUAAT. =
WP B B IR KIS F SRR RS, 12Dl R R K = 4
HE7K COD e FE H9k/b> HRT LA COD A1 fdfiy, #%2
COD FRGAT X RS COD R Fe 7= Hi Ik RE O B2
2 BRE5SWH
2.1 BRMEL
2.1.1 BRI COD %k F

R B AFB-MFC R4t = COD BRI
W 2, /K COD il ik 2076.7~3379.1 mg/L, -V
%14 3082.4mg/L, H/K COD JitH ik JE 4 285.0~
1951.6 mg/L, “F-144 906.9 mg/L, COD ZERFE K 42.3%~
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Fig2 Change of COD concentration and COD removal efficiency
using digested wastewater as substance
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86.4%, ¥k 71.1%. il COD EBRFER BN, *
BREAET: MAEWERAEHMASE RS (4
40 mg/L) BN M E S A NS (KA S E H
132.4 mg/L $7%) 529.8 mg/L) , RAZEXHED Ik
T8 COD LFRARMFFAR, BT YR R 38 W,
COD LB m . BRI, ARFLE N 20%. 40%. 60%-
80%- 100% Y1 ¥ 75 M B FF 22 ] [ AN T 46 i s e ¢ Hi 7K COD
FEETE 780 mg/L, COD ZFRZIAE] 74%LL F. W58 45 R
T PHARDR A5 T L 2R 0E Y o
2.1.2 BRIMLHE R G T B
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o, ARBIER 20%3A B0 K EE N R 4 G R R G
O TR BRI, T AR T 2w R Ty CRIEETE R
W RS IE N 2643 mV) , FT 4d HE_ BT
P, 354 RINHH R EIE S| 3449 mv, FEJRPY .
KA EB S EAM, ARERASEREREM (LN
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Fig.3 Changes of voltage and power density with time using
digested wastewater as substance
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B EUK/E MK, 1~9d HRT #5617 202 h, 10~13d
HRT #46I7F 16.6 ho 14~25d DAEik & & 5K AF A it
/K, 14~22 d HRT #4I7F 11.5h, 22~25d HRT #5HI7E
9.5 he
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Fig.4 Changes of COD concentration, influent volume loading
and COD removal efficiency with time in raw wastewater period
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Fig.5 Changes of voltage and power density with time using
piggy wastewater as substance

IGHR % & & sk S f sy 351.3~379.3 mV, =ik
JE# & R R N 333.4~357.9 mV, HIKIEE &5
7K S5z e i HE R PR LUARVR JE 3 & JRUKAIG 21.4 mV, 3222 A
se T 2 fILEE K pH A 25 53, 37K pH Ak 7~8 I MFC
Fe PR RS ), (R IR & JEUK pH (N 7.2~7.5,
RSB B KA SR E, AR AR R E K
FRIRAGAE IR, 7K pH EAWIFRAIC, 17K pH EHA A
5.7~6.8, & pH {HAMFIH = AR, ERG™
Hi i TR

B K COD M 2737.9 mg/L LT+ 7077.3 mg/L
LLJ COD V3 L B 8 B AT I 4.7 kg/(on-d) 38 Jin 51
11.2 kg/(m’-d), = 7 & S K H L RAN 3 0 24.5 mV,
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Fig.6 Polarization curve of AFB-MFC using high strength piggy
wastewater as substance
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Wang Jianjun, Liu Yang, Yang Changjun, Yang Ping™
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Abstract: In order to recycle source of energy from livestock wastewater, using a two-chambered anaerobic fluidized
bed microbial fuel cell (AFB-MFC) and taking digested piggery wastewater, low-concentration piggery wastewater and
high-concentration piggery wastewater as substance successively, performances of COD(Chemical Oxygen Demand)
removal efficiency and electricity production was evaluated at different COD volume loading and feeding ammonia
concentration. Using the digested wastewater as the substance, the ammonia caused 7.0% inhibition of electricity
production as the ammonia concentration was up to 387.6mg/L, but the power generation recovered five days later.
Using the raw wastewater as the substance, the COD volume loading increased from 2.3 kgm™>-d” to 14.9 kgm™-d"
within 12 days, and the COD removal efficiencies remained between 74.5% and 88.1%. The output voltage increased
slightly with the increasing of COD volume loading, the maximum output voltage and the power density were 379.3mV
and 74.9 mW-m™ respectively. Because of the difference of the substance pH, the maximum output voltage of the
low-concentration piggery wastewater was 21.4 mV higher than the high-concentration piggery wastewater. The
AFB-MFC'’s internal resistance was 48.5 Q, and the maximum power density was 75.6mW-m. This study demonstrates
that AFB-MFC can treat the livestock wastewater effectively and produce electricity, providing a novel approach for the
safe disposal and recycle of livestock wastewater.

Key words: wastewater, ammonia, voltage control, AFB-MFC, COD volume loading, COD removal efficiency



