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B OE g s S IR W OB Y R N B8 (MFC) 311 T4 P& SR A e R WL K, BFSE W1 4A pH X
HZE MFC 1 7= H M B RS 9 20 ek Bt Ak 0 1) 25 B 3O3R LA B PR AR A= ) B e Ak 44T S I 2 o ) 8 40 mT i ok
T4 P K (UV-vis), 5808 A (HPLC) R AH 8 1% -F7 3% B¢ A (LC-MS) 43 H7 18 260 4 ) ik J e 1o i A% 4 v ) 7
Yo SEREW, LZmENIRY, H%E MFC RS AT T AR T RGNS . pH h 5.0 3 n#|
9.0 ik AR, FLE MFC (7= L PR AR SE G IS Wi/, vk 45 10 7 7 B Mk R AN bR 4 I A o3 e A, Ok Ry e 2 T
WA, WSRO R, X pH=7.0 B, HH AR RIIREE N 245 mW-m >, WM R 1541 Q; WAEYH
W RS, ALY A R AR R R K, SR R BREE N 98.40%, HLRL I {4 % 3k 2] 84.60%, COD Y %
fift RN 49.56%. I3 4h, WA CVAAREFTA, pH X BHAR ™ H 0 B E AL R R R A W s, AT B
P BT A0 420 PR B T i o IR O T 3,4~ G 6 2% - 1 R 0 I S Oy A SR 2 oA Aot S oy L R ) e D R A, T R AR A ALk
BIEZEPY RN, MU IR AR . LU L0 5T 45 S v] o b B S BR A0 B4 R e R R KR 1 — 2 Y
5%,

KHEIR BUERR L AR L pH EIMRE

M T A R K R Bl S 4%, 978U g i A 2 s Qe AT 2 — o A SE 4
giit, YigUT AR A a1 x 100t ek, Hip 60%~70% R AL S, HipS2S5a —Ffde
PP AU (—N=N—) & ffi A, T HEEE . SUBMEMEBC RN, (RGO S R b (E
PR IR A A A K B BRI RIE T, HERCR A AR, S [ BUKIKRAE Y RIS ) K &S
oo WAL, BRALYE WA T YRR K, — J7 T2 B A ik i J A & wmie e, 5 —Jr
T 7] BE S HoAb ) IZ A TE T R O T 2P B Y BT Aok, nBRIRh . S A R 0 a4 L 1R
] HHFY R, R ER A TR SR G A B (>90%), 77 A 15%~20% B AL )
MUK o o T H B . XUARPEFNIE vk s, AR AL OKPERR ALY AN AR BR AL ) 2 %) Al g 7 A=
FrEfEE . HIL, E S B 0 R R K I e HE A R SR KR Z R, 0N AT A R Ab B
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A= W) R BL FRL Y (microbial fuel cells, MFC) J& — B FE AR W A AL ACIIAE TR, (A ALK
ey kA EAL RN, B RE -, AR . IR R B, fE MFC is 17
W, PHAR U pH RE R iS4 A AR IS PR L 1 IR R R T A AR RN B RS ML, X MFC Y 3 1A
PEREA B R ZAEM . SN pH B ZEFL P S BULM EEA B S AEL, NI pH, & FIHRE .
FEE RS R -2l 1B, — R Uk, A B ) SR A A R TR B AR PR A pHL, T BA AR FR AR b A AU R R
N 25 80 pH R AEES, (LS H B MFC 1] LAPRHE 2 PO TR pH 858, LR Ak BHAR S5 07 Fi B A
N SR, 25 S BAM MFC Hr, 78 HA — B HL i BT A7 76 1Y 251 T A BRI — o 7E A I AF Y
W, HL B pH X A5 A BA A MPC 7= HL P B8 TS Y M0 B8 A 9 A G IF R e b, IR, W9 & KB
MFC A fe A pH LUK LA 5 pH o 77 A M i A 52 i 2 B2

B T R 2 S AN MFC,  FUK R T4 B & sl A G BRI, DL GTRETNIRY), ik
il VB A 43 AR A B2 INE 25 1) BEAR R SR AR A ) o 498 T BRI ZE S [ 00 4 pHL 2500 T S = 1 2k P R kL
FEL it 190 7= H 1 i B L A6 4 A SR R R A R, B TR Y A s AT B e pH, [R5
T NGk R ) R AR AL . T R oK TR S A R ERAL Y . MFC mh i A 1 R 2 A5 TR
FVR FHEAA AT Ui st (0 ZA R 0 R A o AS TR R B GS J GeRh 2 7K 0 B A AR AL T — A8 A JEL IS
1 #MR5RE*%

1.1 WEYIRR Bt

W5 R B 25 S A MFC, 2 7E LOGAN iR (1) 37, 75 (R 8 MFC 25 F 3L ab e AL it %
MFC 2 B FETE i AR U 2] 400 mL, & AU N 016 emx8 em, /< EEANE 1 s . BHK
HL K R 3 emx6 om 1 85 B ZF AE Rl (H A 2R 00 ),  FHBK 22 TR £F 4 22 4 B . 18 R R, s il 43 5l
1 mol'L™ NaOH 11 1 mg-L™" HCli#2 il 24 h, P LB F/KEM 120, H KR LR - 24004
i, BEJGHCE T 450 °C A9 D gRkr b bR 30 min, ARSI A B AR AR . AR AR wis1005 B K
SHLBRAT (B IERRAE), SR RAT RN E AR 8 em MR R ~F, 7E£8 ok b S i vkt + . 78
e A i 25 S 2J %R 3K 4 )2 60% 1 PTFE, #2514 5~10 min, TRGIR)Z2MAE; Kk
IR BRAT BT 370 °C S dr b 1S min, WOBRHIE, BERERG, EEL EAETT 4R ik
1B ZE SRR 20% k7] (0.5 mg-cm™), Nafion® i (6.67 uL-mg "), SFHEE (3.33 uL-mg ")
MEBEFK 083 uL-mg ) WIRAEY, HEEET
KT 24 he B ABARGE S BR 2 (B2 1Tem) 5 EE%%

1000 Q Y0 e BHL % 32, TP & i . % L o
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D e T AL (R A8 R BE R (2845) °C o T A
12 B IR B S B R 5 34k Tt

ATFFE R I3 YE B [ TR T B4 42 75 0K .
RRFRT . BE A b R ST TR A5 TR st —
DL I MFC P 2 BRI 10 S RE 0 . g T b
WAL, AR R e,
PRI T A S WA B R K R L B AR R —
JUBERER E RO L PR 4 A I R
ZHTRIE B RS I 24 he AR R MR
W T A S VR R N R % IR 121 1 e N
HOBTR A S . FAS SO A MFC i 55 o it £ e
B3h, SkE36h B FiEW, JFEHIMAGT air cathode MFCs
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B AT . W, P 2B EM 9636 KCHI R A 4% 7 1 i SE B IC SR AR G L R . Gt
— BB ARG, REES 3NN KR E R FEINAR R RS G Sl R GEREBAT
30d 25, VAR HEK SR pH, WLEL MFC 1977 B Pk RE RS YL 9 0 B i A7 1 o

T8 HHL T 8 R YRR AT H AR . BB K EZ R . 2.75 gL' Na,HPO,, 4.97 gL'
NaH,PO,-H,0, 0.31 g'L"' NH,Cl, 0.13 gL' KCI, 12.5 mL-L™" {4 J& JC R I A1 1.25 mL-L™" 4 2F
REW . MELETEE L R: 1.5mg L NTAE = 4R). 3mg L' MgSO,. 0.5mg'L™" MnSO,"H,0.
1 mg-L™" NaCl, 0.1 mg-L™" FeSO,-7H,0. 0.1 mg-L™" CaCl,-2H,0., 0.1 mg-L™" CoCl,-6H,0. 0.13 mg-L™
ZnCl,, 0.01 mg-L™" CuSO,-5H,0. 0.01 mg-L™" AIK(SO,),"12H,0. 0.01 mg-L"" H,BO,., 0.025 mg-L™"
Na,MoO,. 0.024 mg-L™"' NiCl,-6H,0. 0.025 mg-L™' Na,WO,-2H,0.
1.3 SH5HE

MFC Fi, A% 7 i 4 A, Hs 38 o 32 2 7 R M A9 85080 SR 4 2 (h 28 BLF EM 9636B) 5 5 min #F17R 4
ISk LR, JE i HIREEAT A it SRR AE . HLUR 1 R BRI AR B, PR A (D).

U

I=E (D

Kb TRHMN; U Ao B Mo 0 FE e 5 R A FERR R i A1 FELBHL
A AR Q) S TR
1000U1
P=— (2)
K. PAIIREE, mW-m?; UNMFCHIE, V; TNETL, A; A NV AAR R, cm?,
WIS 21 f e B 3 ok 28 43 6O BE T (H AR I HE UV-3600) 78 496 nm A 1 W ' B 3K 75, Bl
R4 3) HATIHE

Co-C;
Dcg = % % 100% 3)

0
Kf: Do ANURLLREMGR; Co ANIRLAWIGHEE , meg L™ C A% i IRIFERIRZLMKEE, mg L™,

WALy e B SR ) 22 A v 40 BT J7 125 GB/T 16489-1996 7 H1 JE 5 /36 6 B, COD % FH B 5 b
M7 1% HI 828-2017 H 4% B A0 1 %

S HROASTR] pH 25T B T 3R 4% B il 26 A £k i £ SR AR B 413 E . MFC JF 3247 2 h, HL
Rk B SRS 25, Rk ek 28 b e BELEH {4 4 9 000, 6 000, 3 000, 1000, 700, 500, 400. 300,
200, 100, 70. 50. 30. 20. 10 Q. i £ R A 45 52 A 1o 53 LB R o 14 PR e, SRS DO 381 1) PR 00
SREEAE S mV LA, 03 MFC 76 0L LB R 3k B R0 IR A, K DU B 8] AN 3~5 min. Bl J5 DA
Ui B R AR R, 43 ) LA T S5 % T Ry A B 22 i 1) 23R 28 R i 4k R Ak il £k

TEMR L FH (cyclic voltammetry, CV) >R Ab22 TAE VS 7E = AR AR 22 T I0AS . DL FH AR 6% il Ry
TAEEA . BARRA X A . Ag/AgCl S Mk . FRHE N SmV-s™, i K }-0.6~0.6 V.
AT 5T R A L RS TR AR o A A A (SHE) R B4 . AT, S A9 RE & L 4 000 r-min' £
BB 10 min, RS LB R T 52 R OB Y, AR5 7R =T HICK B R 45
PEUL , o Je K P A A AR A 1 /0 2 ) 1 AR R 2 i R R P T R 0RO 8 3 A LC-MS 4T .
1o R 23 0 B 0 FH C18(250 mmx4.6 mm) e AHAE HEAT, WS AR 0.3:0.7((R B L) 1Y L BEFIK
Vi M 1 mL-min™'; 22 AN G I £89% K% &l 236 nm. LC-MS ] Z & 5ok 2 05 1 % %) pH=5.9, K5
DL 3 mL-min' B9 EAE AT SIA, 7E 400 C T RSN THAAK (10 Lmin "), HLBES HEE
BB T
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2.1 pH X MFC =B 1% &8 B 52N

%55 T MFC R4t pH B Hi 0 4 i1 S
MBI, S5 2 B R, RIRAT . Hidk - PH=7.0
W1 COD {H 435I A 200, 180 H11000mgL™" . A — L X
TEIEAT I 36 h oy, R[] pH 4% £ F 7 9 T | P
th T B 0 30 WS B/, 267 MFC b T4 5 P o
SER AR A . A 2 AT, pH X MFC fig 7= 1o pH=0
HPEREA BRI, MW iG pH=7.0. Fk i
HLBE 9 1000 Q 41 F, MFC % A a2 b i S
f R 2753 mV; 4 pH I} 5 51 8.0 1 9.0 i e

S AR i oS 53O0 W IR 22 2064 mV A 2 MFC R % R [E] pH % T 4058 5 4 th el
140.3 mV; 4 pHFEE R 5.0 # 6.0 i, fx KE Fig. 2 Stable voltage output at different initial pHs in MFCs
FE Hiy R R 43 S R & 113.5 mV 1 226.7 mV.,
pH=7.0 I} 1 52 5 W1 6 48 pH=5.0 M4 75 T 58.77%, % pH=9.0 I} #7511 49.04%, FKWLE &4 T
7R H R A e, R O TR RO R A% 4, T AE S R A RS R T R R e 25 . R R AT RE R
FEPPESAETS, BB A - i S M i 7 WG R RIS PRS2 2B, B PR R EOR K, A
Bl T8 8 R G0 00 0 e s A O PR S B PR BE T, BRI v ™ L TR A PR A2 B, R
Wb, EH R R, W, ESmAAREKTHREREM S HETERTE ALK,
pH=7.0 A | T AW A K . S AR, (0 b P00 FHBAE PR s 48 09 7 H S 2 ) 3
hn, BANETFE R EOR N, B A A B MFC (% R o

3 AN [E] pH 25T B Dy 5 2% 3 il 2 Rl Ak Bl 26 0 24 3 4 ] 301 19 90 A el o R 435 A G R e
ZEARHIE 20 mV) B, R MFC YLD WA 4 AN TEIE 4R, RSN BB BE AR (L T vk, 4 51
SEARE] pH 4514 F MFC i Zh 3% B ph e Fde b dh 28, 45 R a8 3(a) Bias. WA, KRS
FE 4351 4 3.63 (pH=5.0). 15.69 (pH=6.0). 23.50 (pH=7.0). 13.02 (pH=8.0) F1 6.93 mW-m 2 (pH=9.0), 7E
oM S E R T AR R R K, RO i R R O A5 1, R RN St AR R DI R E RN . E
pH=7.0 Bt R G AT R B E e K, 5 pH=5.0 B 5 T 84.55%, #¢ pH=9.0 A #& /& T 70.51%, iX 15 B4
B Y pH 2 5 Sl 1G85 2 il = B A 06 P, B2 MIFC BRSO R, AR AR &R 1 B R T R %

25 - _ 500
—wpH=5.0 _
— e pH=6.0 =—pH=5.0
—A—pH=7.0 — o pH=6.0
20 - - 400
~ —v—pH=8.0 — A pH=T7.0
B —e—pH=9.0 DH-5.0
% : E 300 —&—pH=9.0
= e
X 10 200
B
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0 L J 0 " " " " J
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Fig. 3 Power density curve and polarization curve under different pHs
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B, M52 0 22 45 0 B AR P2 e MERE o 7F pH=7.0 I}, & B {8 &0 UL R K 7K MFC 14 e K I R %
23.50 mW-m?, T SUN &1 75 B L i MFC 25 B A ) 09 e R IR B0 13 mWom ™2, X R B ¢
RHFGLAE P 35 0T DLl S A s A A, SR EE E MFC (7= i, 3 BH LU R0 RBHE Sy B T2 14
6L MFC A B T D R . DA g5 R R0, G ik DL KA ML A0 A8 20 R 38 & FHAE
MFC (4 L F AR RS2 4, 5 B0 UG48 MFC J2& — i L 35 SAR A 008 R 3

& 3(b) IANFE pH 451, A= Wtk v st () A Ak 1l 42 18T 38 2ok XA Ak I 4R i R LG, T L
B EASTE pH 2544 F 1) MFC N BH . 5 A~ HL 3 (pH=5.0. 6.0, 7.0, 8.0 1 9.0) % P9 BHL %3 51l A7 295.8
209.5. 154.1, 2142 f1218.9 Q. TEJ W #x g B | AR Y ik B SE AR B9 5 00, AW pH T
MFC P B 80 3R 1 25 5, 2B pH &% 14 X 2B ok vl sth 1 P BHLAT 35 SR I sg /B o 7
pH=7.0 B, MFC Ay N BH IR/, %8 pH=5.0 B I BHREAR T 47.9%, R i 550404 R F BE AR ™ L i R
Yt A ik re i Ak e, H RGN BH MBI 2= A 2 R i R, 764 R sl i 1 11
M, MR A A S B R AR . 7E pH=7.0 I, S B A A SRR K A BEAR S E R
TEPER R, 0T 38 2o A S T ) I 2l R TR, SRR AR T N BEL D o 5 A R b ) P BEL A T O AR
FRIX, WA AR A DX R 22 W Ak X, AN TR AR Ak 30 52 10 A7 7 {45 Pl b 7y S B fl e B2 (5 T 3R FL T
BRI, R 2 B pH AS AR ) B A S A2 9 0 A i, 038 3 5 i o 30 B T 52 i 7= H . GIL 451 SR ]
X2 MFC 2 B W58 K B, BHAL I 5 A9 pH Jy 7.0~8.0 A F| T MFC 7=l , 570158 i BA %8 MFC fT 13
51—,
22 pH MFUIFMBEER LRI

&l 4 S A pH 2544 T A IR 210 15 0 S R AL ) 25 B 8 A8 AR 0 o A6 R 20 A 0 k2 Ak B ) i
THRIEAET, pHEZRCEEW, pHE M E A THMAEYEENE RS . Wik, EEKAH G,
DH X il 15 P 1) 52 M 10— 25 5 A0 S o 95 R 30 08 AR R S 0 I e R T EOE IR TR pH B 2§ 3
Jilg % PR A REAIG, BE IS S N B R, WA 4(a) Frs, TEW) IR pH=7.0 B, ISR 21 A9 B €0 R 05 v ol
84.60%, TEWIUH pH 2334 5.0, 6.0, 8.0 F1 9.0 iF, Ykl () Bt 8 K 43 51 K 67.45% . 76.66% . 75.83%
H163.78% PR S T WII R 21 00 Mt £ 3 g i, LR Sy O 18 ol v B B 45, T o R e i B 5
AR, U0 A R ol B ) BRI T R W AR RN AR, BRAIR T A IS M, AT R AR T Y
RF B B A50R o Goh i B (2 2o A 2 B R 3 g AR A SRR N EAT I, v Y R S R i R T 32
A, TE RN o AR AL AR o, MFC B A Ha R 8 2 e T o P LA R i P2 R Z R A L 2% . I
U, h T REWE f OB S B A A AR T, A T A AR DR A B T N A e P

100 - 100 [
80 -
&
¥ 60
&
g
S 40f
(S
20+
J 0 1 1 1 1 J
40 0 8 16 24 32 40
i [E)/h i fE)/h
(a) WIRLL @5 (b) Ffbdy

El 4 7T[EpH & THRIRI G & FRMBUDEIRE

Fig. 4 Congo red decolorization and sulfide removal under different pH conditions
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EPEAMT, Fe)EERAEA HS, X Rt EOE 689 FHAR B R0k [ MFC /Y3 = i gl
U, TR, RS R T R e SRR A RS A Gk, IR A R T MFC R HL .

e 40b) B, Huis pH 250 R 5.0, 6.0, 7.0, 8.0 f19.0, ZNEBH N 1000 Q, 52414
pH XT B AL AL 2 o SEKBRALY) . GYdeh vk BE RN COD 43l 4E 47 7E 180, 200 1 1 000 mg'L™'. 7E
Wit pH 43 5.0, 6.0, 7.0, 8.0 F19.0 i, BRALY LERFE 7514 96.87% . 91.98% . 98.40% . 88.53%
H1 85.19%. 7E BB W& 2 1 F0 v M 25 0 1 WIS B8 i B Ak 4 L B, R T rh PR AR 1 SRR B IE
ER A, AR TR AR T AR AL P B KBk . 24 pH Dk 5.0 1 9.0 B, B ALK SR AT DL AR REEL
1o B AR (96.87% F11 85.19%), #HBI MFC K & T I E ¥ HA B4 09 pH it 324 . MAHMOOD %M1
IDFoE R BT, 59 00ME SR A R TR SR AT B . ZEB S T, Ak A AL T Re R BOS S
MR, mammmimemibyy, HEEEFEE, Ui S8 70w MrEiE s pH 09 Fh & msghn,
H— B AR T, WA A Uk o BB A P B8 1, 51K BB, A R R AR AL B
A RE I B Ak 9 ¢ 9 A AL B IR AR, DL ER = Y pH 2 0 B AL P B Bk o TR 2 8 A ok
i, AR pH & 4.0~9.0, 1 HodedE pH 7E 6.5~7.5, — UL, 40 B B IE BT AE 59 08 M R A
fEo SR, AWk B FRAR D RE 2 S A KA N iz 170, KRB0l #iE 9 A= Wi 1k 9 4
b R G A TP pH 7E 7.0~8.0 25 F N iz 719 .

m &S Al AL, fE P pH AT, AL B ABRFR K, Y pH FRILE 5.0 8F, COD LB
M 49.56% F 45 26.89%, 4 pH I & 9.0 i},

COD EBRF T [EF] 31.92%, % MFC [& i & 1000 e ﬁlk_._{‘%% 50
B AR OK L COD I IR, % - e .
ZRWET, RADFMCHmEY N MFICHERE % % 1%
s T, LB LB R R %6m2%{ \\§§¥0§
KT LM & RS AT B . fE MEC H1, 2 g ¢K\ N N .
IR EIRH KIS FANIH R LMl 5 w0 N 12 2
fE, TREPIRL - MR /Ny e, 2 1 °
A A ol R PR IS B2 K 7 | I
UM 0, AT T PR P A L T R . .

i AR R ¥ HORAE M . 1 MFC H COD Y 2% > 6 ; 8 ’

B BHAR S A= . 7 e A A A e 400 T 1 A0
WEANZE A RS R . Y pH 2 B8 B0 B8 52 e
TS A K AR, — 5 T KA A AL
WA R /N o A DL o R A B R D) —
DT, BHAR AT RE B e A0 A Th et 4 2 B
WI/EF . L, MR AN 4 14 COD 1 2%
BR et 2 Bl 2 AR
23 AR pHEHTCV o

6 PR AR 22 & — e T B Ak 2 BF 58 07
e, A LR S AR, DR R AR
b B I BRI A, G g - rL P gl 2 7 R AR &
T, A B 53 2 706 B AR 22 e it 42 ok R AE AN [

El5 A[EpH &M TH COD £fRER
Fig. 5 COD removal under different initial pHs in MFCs

1L/ mA

pH IR EE T BB A W) B B LR SR RE 77 . HIE 6 ' ' T
AT, MR EEAT IE R, ERIEG pH=7.0 E6 RFE pH&ETH CV kL%

mF, CVHEMm L& LA -03 VIR B Fig. 6 CV curves under different initial pHs in MFC
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B, WY A DR e e AR, BEJS R BT, SR AR B R Ak T DS B I ) B
ST SR AL I, T HA 4 A B 4 B W] A SR AR o [RIIY, 5 S B gAY Od R AR AL, IR
TR/NITE—0.005 A Zidy, R W] pH 26 F A B8 2w A AL RO i . i 6 n LI, 5
L B9 CV IR e AR 0T, OV il 2k 59 M) & i AT 0, 24 pH=5.0 if A 5 10 AR A /N, 2
pH=7.0 I M1 5 T AR e K o CV il £k 19 P 45 T AROR /I AT L 27 vl A 1% i A Pl 50, O S e rL AR ) /L
o GBI, A A 0B T 2 pH=7.0 I i 4T AR A K, Ul B I I A ORI
LT R AR
2.4 WEVEEWC R R RLIPERE B =4 53 i

R IS0 =R W OEH1 36 o0 e L L I sE T 4
W 2R 2178 S R RS (A,,,=496 nm) T B9 IR
B A (—N=N—) 52 MZLIAIE LAY
B RE M 7E 496 nm 52 B SC I, i 45 ) 2R 21 g
BB 2 @i, 7 nl UL, Bl N
] (R 15, WIS Z1 A 496 nm Ab 119 12 i 06 3% ¥t
WG, 7 36 h R AR A JEA D 2, e T T PR e
ALY R 18 A YL RHE MFC Hh— A R AR K /nm
AN 5E4 . 7E 36 h P, 248 nm 40 Hi BLI % B 7 KRR R8T 545N o IR U i
Wi, FEUIA R R4 i, 7E 24~36 h 22 Ja] It Fig. 7 UV-V.iS absorption.spec.tra of the dyes at
I M I A ] 50 I L 5 ) o ) 9 o — 2 different reaction times
I it

HGRN G BT W20 rp ) 7=, RO (3 - ik A R R e AT M E . IR TR 8
PR, WIS 21 038 J5 7= W vl g 3,4- B R 25 - 1B R . 4-S 0k 3-[(4-2 B [ 1-HEOR T-4-0E) A
B ZR-1-RAPREN . 4R AL 1-ZRRIR N, 4-[(1-EFEER-2-0E) TR L 1V-HROR -4 ZR-1,2- T AR
HWE S o 78 MFC iR ARG R f, ZEINMIZRIR GO g B d W WA ™ W) . TEARDE SR, LMk
SE AL FIBR AL W A A R 7 A F T AR A AR A, A 2 G U 52 F T R T AR TR AT B £ R
AR R, 3,4- TR IR LR - 1A R NI R O MR 2L i 0 £ 21, SARPRAS R —8. |
FHERE R 2, MFC Gk A 09 47 W) T B2 R INRIZRIN, O 1 G 2 W) X K R BRI 10 15 4
TEIGKHEA H AR Z A, bt B AT ik — 20 i S A A B

7E MFC H i Ak W1 B AL 18] 4 4 0 2 A R RS AR M 5T (BRALY) . BRIRER . R AR IR 6 A I 4
R 4h) WM . MBLAR R (SOT) MG R 4L (SOT) MR AR F 2 mg L™ B Al 2 A3t . K i #5% 1

248 nm

SR AR AL P VR B 298 150 mg-L'. 7E MFC
Vg 2] rT s R s ALY . SRTTER . BACHR PR R
MELIREL , KU ALY rl it [ % d Ak
SRR ST BR L A AXBR R R RN AR R ER 1Y FE Ak .
DAHL" B B 58 R B, 38 % 72 i b ¥ (HS)) 1Y
Ak, HASTEERMMERE My
i Z B (flavocytochrome ¢ sulfide dehydrogenase,
FCSD) #l & I %A b if It #§ (sulfide-quinone
reductase, SQR) AYAE T A= BB 557 (S,), 4R
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Table 1 Possible degradation intermediates of Congo red
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Fig. 8 Structural formula of degradation intermediates
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Degradation efficiency and mechanism of sulfur-containing azo dye waste-

water by microbial fuel cell under different pH conditions

LI Li", DAI Qin, ZHANG Sai, LIU Hao

Key Laboratory of Eco-Environments in Three Gorges Reservoir Region, Ministry of Education, College of Environment and
Ecology, Chongqing University, Chongqing 400045, China

*Corresponding author, E-mail: freelin729@cqu.edu.cn

Abstract  Single-chamber air cathode microbial fuel cells (MFC) were constructed to treat the sulfur-
containing azo dye wastewater in this study. The effects of initial pH on the MFC performances of electricity
production, the removal of azo dyes and sulfide, and electrochemical behavior by anode biofilm were
investigated. Moreover, the intermediate products from azo dyes reduction were analyzed by UV-vis, HPLC and
LC-MS. The results showed that the anolyte in single-chamber air cathode MFC with acetate as substrate was
beneficial for the improvement of power output under neutral conditions. When the pH increased from 5.0 to
9.0, the power generation performance of MFC increased first and then decreased. At neutral pHs, the best
power generation performance and target pollutants degradation occurred, followed by weak acidic and alkaline
pHs, then over acidic and alkaline pHs. At pH=7.0, the maximum power density of MFC was 24.5 mW-m > and
the minimum internal resistance was 154.1 Q. Besides, the highest microbe activity occurred, as well as the
highest degradation efficiency of sulfide, azo dyes and COD. The corresponding removal efficiencies of sulfide,
azo dyes and COD were 98.40%, 84.60% and 49.56%, respectively. In addition, the CV curves showed that pH
played an important role on the redox ability of the anodic bacteria, and the exoelectrogens had the strongest
oxidation ability under neutral conditions. 4,4'-diamine biphenyl and 3,4-diaminonaphthalene-1-sulfonic acid
were confirmed to be the typical intermediates of congo red degradation, and elemental sulfur, thiosulfate and
sulfate were the main products of sulfide oxidation. This study provided a certain technical and theoretical
support for the treatment of actual sulfur-containing azo dye wastewater.

Keywords microbial fuel cells; azo dyes; power generation; pH; cyclic voltammetry
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