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B OE g s S IR W OB Y R N B8 (MEC) 3 T A B A B A e R HLIE K, BESE 4R pH X
28 MFC 1 7= H M B RS 9 20 ek Bt Ak 1 1) 25 B sl SR LA B R A A= ) B e Ak 24 AT S I 2 o ) 8 40 mT i ok
T4 P K (UV-vis), 5808 A (HPLC) IR AH (5 1% -F7 3% 6 A (LC-MS) 43 H7 18 260 4 ) i J i 1o o A% 4 v ) 7
Yo SEREW, LZmEBNIRY, BE MFCHMR AT TARM T REMEREE S . pH h 5.0 3 n#|
9.0 ik AR, FLEE MFC 7= Ho 1 R SE 3G I Jm vdt /D . b Pk 45 1R R 7 B M RE RN B bR A I A R e A R R e R R
WA, WSRO R . Y pH=7.0 B, HAY BRI B N 245 mWem?, WBHIR /MR 1541 Q; BAEYH)
W R, SRR A R R R R e K, BRAL W R BREE N 98.40%, LRL I {4 % 3k 2] 84.60%, COD Y %
fift RN 49.56%. 341, A CV AR AL, pH X BHAR ™ HL B 0 Ak R SR R 0 A W 35 mm, A4 T BHAR
P BT A0 420 PR B T i o TR O D 3,4 S 6 225 - 1 b R A3 I 2 Oy A SR 2 oA Aot S oy L R ) e D R A, T R AR A ALk
BIEZE YRR, FACHER SR AR R . LU L 0 5T 45 1 v] o &b B S BR A B A R e R R KR I — 2
5%,

KHEIR BRI R AR L pH IR

M TP A K R B B2 4%, 978U s i A 2 s Qe AT 2 — o A SEA
giit, LU EEA M x 100t ek, Hirp 60%~70% B EMASY, HipS2S5a —Ffdge
P AU (—N=N—) L& ffi A, T HEEE ., SUBMEMBCEN, (RGO S R b E
PRI KA A Y A K B BRI RIE T, HERCR] A AR, S [ BUKIKRAE Y RIS ) K &=
T-o WA, BRALYDE W AATE T YRR K i, — J7 T2 B A ik il J A & wmie e, 5 —Jr
T AL B S HoAb ) IZ A TE T R O T 2 P B Y BT Aok, NBRIR3h . S B R #0154 X 1R
A 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 i8 17
W, PHAR U pH RE R RS 4 A AR IS PR L 1 IR B R R T A AR RN S RS ML, X MBC 1 3 1A
PEREA E R ZAEM . SN pH B AEfL P S BULM 2 A B S AL, N pH ., 3B PR E |
FEE RS AL -2l 1B, — R Uk, A B ) SR A AR R TR B AR PR A pHL, T BH AR FR AR A AU TR R
N 25 80 pH B EEC, (LS BUE MFC Al LAPRHE 2 PO TRI 1 pH 858, AR Ak BEAR S5 107 FBA A 2
N SR, 25 S BAM MFC Hr, 78 HA — B H i BT A7 76 1Y 251 T A BRI iX —o. 76 A 1 iF Y
W, HLR B pH X A5 A BA A MFC 7= HL P 68 TS Y ) B A 10 AH GBI oR e b, TRk, IR s KB A
MFC A fe A pH LUK LA 5 pH o 77 A M i A 52 i 2 B2

AW T R 2 S AN MFC,  FUK R T4 B & sl E G B K, LA TRRETNIRY), ik
il VB A 43 AR A S INE 25 1) BEAR R SR AR A ) o 498 T BRI IR ZE S [ 0] 1 pHL A8 F T 50 = 1 2 P R R
FEL it 190 7= FL P i R S A A6 4 A SR R R A R, B T RN A s AT B e pH, [R5
T B NGk R ) R A AL ST ek oK T S A R AR AR . MEC P i A 1 R A A TR
FUR B, AT Ui st (0 UG 0 B A o AS TSR R B ) Yo 2 7K 1 B A SR AL T — A8 A JEL IS
1 #MR5RE*%

1.1 WEYIRR Bt

AW 5 R B 25 S A MFC, 2 7E LOGAN #1375 (R 8 MFC 25 F 3L ab AL L i %
MFC 2 B FETE i AR U 2] 400 mL, R % P BUR ST H 016 cm=8 em, /< EEANIE 1 s . BHK
HL K R 3 emx6 om 1 85 B ZF 4E Wil (H ASZR 00 ), FHOBK 22 R B 2F 4 22 4 B . 18 R R, s il 53 5
1 mol'L™ NaOH 1 1 mg-L™" HCli2 il 24-h, Fi F-E B F/KE M 12h, H 2 LBRih - 24004
i, B HCE T 450 °C A9 D gRkr b bR 30 min, ARSI A B AR AR . AR AR A wis1005 B K
S HLBRAT (B IERRAE), SR RATER DT N AR N 8 em MR R ~F, 78R8 ok rh S i vkt . 78
e A i 25 S 2J U 3K 4 )2 60% [ PTFE, i E 25 T4 5~10 min, TRGIR)Z2MA 6 Bk
U B BRAT BT 370 °C S prh 15 ming OB R HIE, WERERG, EE L FAETT 4R ik
1B E SRR 20% HmcfiEfk il (0.5 mg-cm™) . Nafion® i (6.67 pL-mg "), SFHEE (3.33 uL-mg ")
MEBEFK (0.83 uL-mg ) WIRE Y, HEEERT
T 24 ho BHAR AN BIARE 1 Bk 22 (B4 1 em) 5 EE%%

1000 ©Q fiY 41 B BH % 322 5 TR AP & i B . % L o
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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 5R . REES 3 AN KR E BRI R RS sl . fF R EREBAT
30d 25, VAR HEK SR pH, WLEL MFC 1977 B Pk RE RS YL 9 0 B i A7 1 o

T8 BT (1 8 R Y RIS A H AR . BB K EZ RN . 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 2 I i F1 1.25 mL-L ™ 4 2F
R MRS BT ER LN 1.5mg L NTAE =24 ). 3mgL"' MgSO,. 0.5mgL"'MnSO, H,0,
1 mg-L™" NaCl, 0.1 mg-L™" FeSO,-7H,0. 0.1 mg-L™" CaCl,-2H,0., 0.1 mg-L7" 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, % 75 i 4 A, Hs 38 o 32 2 7 R M A9 25080 SR 4 % (h 38 BLF EML9636B) 5 5 min #F17 R 4
Sk LR, JF i HIREEAT A S SRR AE . HLUR 1 PR BRI AR, TR A (D).

U

I=E (D

Kb TR U A B Mo 0 F e 5 R A FE R R 3 A FELBEL
A AR Q) S TR
1000UT
P="— (2)
K. PRYPRERE, mW-m™; UNMFCHIE, Vi IR, A; A RGP GARER, cm’,
WIS 21 f e B 3 o 28 43 6O BE T (H AR B HE UV-3600) 78 496 nm A 1 W' B 3K 75, B iR
R4 3) HATIHE

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

0

K Do ANUIRLLREMRER; C, ANIERAWIGHREE , meg L™ C A% i IRIFERIR L0, mg L™,

WAL e B SR I AR5 BT I GB/T 16489-1996 7 H1 L 5 /36 6 B, COD R FH [ 5 bk
M7 1% HI 828-2017 H 4% i A i I 78

S HROASTR] pH 25T B TR 45 B il 26 AN b i £ SR AR B 413 E . MFC JF 3247 2 h, HL
JE 3k B Fa 2 IR S 205 AR R el 28 A e BELBH{E 4 9 000, 6 000, 3 000, 1000, 700, 500, 400. 300,
200, 100, 70. 50. 30. 20 10 Q. & £4 R AL 45 5 A 1 53 LB P o 1) PR e, SRS DO 380 1) R U5
SR EEAE SmV DL, fR3E MFC 76 0L LB R 3k BRIk A, K DU B 8] AN 3~5 min. Bl J5 DA
UL R R AL A, 3 ) LA T 5 % T Ry 2 Al B 22 i 1) 23R 28 R b 4 R Ak il £k

PEMR L4 (eyclic voltammetry, CV) >R Ab22 TAE S 7E = AR AR 2 T IS DLFH AR 6% kil Ry
TAERA . BARA X A . Ag/AgCl S LMk . FRHE N SmV-s™, i E R -0.6~0.6 V.
A FE R A RS R AR o A B A (SHE) R B A5 o AT, S A9 RE & L 4 000 r-min™' £
HEE 10 min, R RIE WO TSR R OB Y, SRE 7R =R T H IJCK B R 45
PEUL | o Je K P A A AR A 1 /0 i 1) i AR RE 2 i R R P A R 0RO 8 3 A LC-MS 4T .
TR R 2035 0 B 0 FH C18(250 mmx4.6 mm) e AHAE HEAT, BB AH R 0.3:0.7((R B ) 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

FLLT MFC R4 pH X AE HL TS B4 i i S . V.
K/ANBIRZm, 55 aE 2 rac. WISR4 ., mifh - N0
W) COD {E43-51E 5 7 200, 180 F11000mg-L™", mo;(ﬁi:::::::i:iizgfgg:::
TEIE AT 36 h 9, R[] pH 4% PF T X I 169 T | i) ¢
th T B 0 30 WS B/, 267 MFC b T4 5 P~ _ams_
SER AR A . I 2 AT, pH X MFC fig 7= 1o N
HPEREA BRI, MW iG pH=7.0. Fk i
LB 1000 Q 461, MFC 5t K i Fa 5 i N 4R N W
f R 2753 mV; 4 pH I} 5 51 8.0 1 9.0 i PRI Qe M0

B AR i VLS O30 IR 22 2004 mV AT gy ke R R pH R4 T RO S B E
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§ 5 F, R 88 pH=5.0 B $2 15 1 58.77%, % pH=9.0 M4 i T 49.04%, FWALEHE &1
7R H R A R, LU R R R R R A% 1, T R G R A A R e R R e 2 . R R T B
FEPPESAETS , BEBGR 7= A S M R, O WGSBS PRS2 BB, B PR R HUR K, A
Bl T2 5 R G000 s 7 i T O K PR R BB P R B A S M A2 B, g
Wb, E R R, R, ES AR RS RS HE T ERE AR,
pH=7.0 £ Fl TR A K . R RCHT, 45 ok 25 0 BHAR AR 9 B 6 4 00 7 L Tl 2R i 3
hn, KA TR ORI, B A H A MPC (% R .

Bl 3 AT pH 208 T B T 3% 8 il e Al fb it 26 o 4 3 AR 300 09 94k o s R 5 A X A (AH
ZEARHIE 20 mV) B, FoR MEC UIML Ty, WA 4 AN TEI 4R, RSN BB BE AR (LT 4k, 4 51
SE A pH 4514 F MFC [ Th R B R A b dh 28, 45 R aE 3(a) Fias. WA, KRS
FE 4y 51 4 3.63 (pH=5.0). 15.69 (pH=6.0), 23.50 (pH=7.0). 13.02 (pH=8.0) 1 6.93 mW-m > (pH=9.0), 7E
W A1 R T R R R, VR R e TR R B A%, O R RN A e AR R R DR B RN .
pH=7.0 it R G AT R e K, 5 pH=5.0 B 5 T 84.55%, #¢ pH=9.0 A $& /& T 70.51%, iX 156 B4
B Y pH 38 5 Sl el IG5 2 il 7=l B A9 06 P, 52 MIFC BEAR SO R, R & 1 B R T R %

25 - _ 500
—a—pH=5.0 _
—e—pH=6.0 —&—pH=50
pAS —a—pH=7.0 400 e pH=6.0
- v pH=8.0 — A pH=7.0
g ¢—PH=.0 - pH=8.0
? a % 300 — 4 pH=9.0
= 2
= =
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B
=
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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™, fii SUN 45U 7E B 5L it MFC 1 25 BR i AL 4 19 B KU1 % B2 13 mWom ™, 3X 3R B L
BRI AL 35 7T AR A 0 s R, SRR HE MPC (7= H, o 36 B LB R e BHE Ml 7 32 4k
(6L MFC A B T D R o DL g5 R R0, G ik DL ML A8 0 ek 38 A FHAE
MFC (4 L F AR RS2 4, 5 B0 UG48 MFC J2& — i L 35 SAR A 008 R 3

l 3(b) NN pH Z5E T, S Wikt B it i i Al i £ L 3 X il fh i 2 i e 45, v LA
B EASTE pH 2544 F 1) MFC N BH . 5 A~ HL 3 (pH=5.0. 6.0, 7.0, 8.0 19.0) £ P9BH %3 51l A 295.8.
209.5. 154.1, 2142 1 218.9 Q. TE W g #4 B | AR FIR ) ik B S8 B M A B9 45 8L T, AR pH
MFC P B 80 3R 1 25 5, B pH &% 140 X 2B ok v st 1 I BHAT B3 R 1 sg /B o 7
pH=7.0 B, MFC iy N BH IR/, %8 pH=5.0 B PIBHREAR T 47.9%, RBA ik 554404 R F BH AR ™ L i B
Yt A ik re it Ak e, H RGN BH M BEARRLT 2 = A 8 2 A e A LA, A A R i B 1 11
AR, B 8  S B R AR . 7E pH=7.0 I, & B AR AK v % BH B P SR B
U G S =N G R BN EEN (9 TS s B 9 7 M 2 (R A i 2 A B I R S L SR B AR T 4
fRIX, BRI fb IR 22 Ak X, S [ A Ak 30 42 1) A7 (il A5 it 190 S s f, 82 Je IS B8 HRL 1
HIE, A2 A ) pH A A i BH B B 2B 9 B 4k, Rl 2 i o 32 8 M52 0 7 H . GIL 260 SR
X2 MFC 2 B W58 K B, BHAL L i A pH g 7.0~8.0 4 F| T MFC /=l , 570158 i B 58 MFC T 1%
51—,
22 pH MFUIFMBEER LRI

4 Jy AT pH 2504 T B WA 20 106 6 3 T A K B e A8 A 100 o A6 R0 40 A 2 b B ) i
THRERED, pH 2B CEEMW, pH LW A N st UEWIEEMEE RS . KWk, EE KRG,
pH X il 15 P 1) 52 M 10— 25 B A0 S X 0 B30 00 AR S 0 I R R T EOE IR TR pH B 2§ 8
it 05 M A RIS, R T R e RN R R S G B d(a) BTOR , FE R LG pH=T7.0 B, ISR 209 6 B v ok
84.60%, FEWIIH pH 434 5.0< 6.0, 8.0 9.0 B, Yukl iy it 343 51~ 67.45% . 76.66% . 75.83%
H163.78% FE PRSI R ZE A M 6 5 g i, LR Sy O 198 ol Ml B B 45, T o R sl i B 5
AR, U0 I A R Bl B ) ER B I T e W AR RN A, BRAIR T A TG M, AT R AR T Y
RF BRSO o Yok A (e 2o A 2 R 3 i AR A SRR N EAT I, L Y AR S R i T 32
A, TERN o AR AL AR o, MIFC B A H R 8 2 e T o PR R i P2 R Z A Ly 2% . I
U, h T REWS f SRRl S B AL A AR T, 3 TR A AR DR A BE B N A e P

100 100
80 sl
N
;i; o0 g 60
£ & N
XS]
453
20 ol
0
J O 1 1 1 1 )
40 0 8 16 24 32 40
B i) /h A fa]/h
(a) MISRLpi 2R (b) Bl Epex

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, Rt EOE 689 FHAR B 2ROk 3 MFC /Y3 = i gl
U, TR, RS R T R e SRR A RS A Gk, IR A R T MFC R HL .

WA 4b) i, KA1 LE pH 4051588 5.0, 6.0, 7.0, 8.0 F19.0, #RHLEH K 1000 @, F 55 9] 4f
pH XT B AL A2 o SEKBRALY) . GYdeb vk BE RN COD 43l 4E 7 7E 180, 200 1 1000 mg- L™, 7E
Wit pH 43 5.0, 6.0, 7.0, 8.0 F19.0 i, BALY LERZFE 7514 96.87% . 91.98% 98.40%. 88.53%
H1 85.19%. 7E BB W& 2 1 A0 v M 25 0 1 WT A5 B8 i B A 4 2 B 2, R T e Pk AR 1k R PR T
ER A, AR TR AR Y BRI P B KBk . 24 pH Dk 5.0 F1 9.0 B o BRALAIAK SR v DL AR REEL
1o B AR (96.87% H1 85.19%), #HI MFC K & T I UE ¥ BA B4 1Y pH T 3244 - MAHMOOD %11
MRS R BT, SS T8 S A R T BB £ AT . FERRE ST, Bk EA T BE S B E S
MR, mammmimemibyy, HEEFEFEE, Ui S8 7w ks pH 09 T & msg o,
H— B AR T, WA A Uk o i BB AL P B8 1, 51K Y RS, I (A A Y AR AL S
A RE I B Ak 9 78 9 A AL B IR AR, DL HR = Y pH 2 0 B B Bk o TR 2 8 A Ok
i, AN AR pH & 4.0~9.0, 1 HodedE pH 7E 6.5~7.5, — MR UL, A0 I8 BT AE 59 08 M R 8 A
fEo SR, AWk B FRAR D RE 58 & 7E A A KA M 4707 R 280 i i 3E 19 A= W i Ak 9 4
b R G A TP pH 7E 7.0~8.0 25 F N iz 719 .

m &S Al AL, FE e pH AR T, AL B KRR, Y pH FRKE 5.0 B, COD LB
M 49.56% F 45 26.89%, 4 pH I & 9.0 i},

COD £ TS 31.92%, H¥.% MFC [ ff & 1000 ez ex wk_._i‘%% 50
e R KB K, COD £ R R 1, F - /f; -
TREET . RPN ML H MFCRR | "7 % % 1
o e B L A o ¥6m2%{ \\éﬁgoi
ST LM RAE AR £MFCH, 28 £ A /S NN &
IR R B IR KIS FANYH R R, 5 w0y N 120 2
fE, MUZBEPH AR I h T, S 1"
AE B AR P i % AR AR R 2 K | I
LR L AT 2 R B A T R 0 0

R B R A HORVE . T MEC HCOD 19 % > 6 ; i ’

B BHAR S A= 7 o A A e 400 T 1 408
G ZE A RIS R . 2Y pH ik R B B8 52 e
T A KRR, T T KA A AL
WAL R /NG A DL AR A B R AR D) —
JriE, BHARARRE_E = H A i Th et 4 2 B
/R o PR R R RD AR 2% 44 T COD 1 2
Bk Al 2 Bl 2 PR AR
23 AT EpH EZHTCV o

8 FRAR 22 & — e T B Ak 2 BF 58 7
Pe,alad 1R S ANEER, AR R AR
A R BRI A, G 3 - v 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 AR
Fig. 5 COD removal under different initial pHs in MFCs

1L/ mA

pH IR 5% T FAR A W) B B LR S RE 77 . HIE 6 ' ' A
AL, % PR T IE M E R, ER LS pH=7.0 E 6 F[FEpHZMHTH CV AL

B, CV i &b EAE-0.3 V46 H Fig. 6 CV curves under different initial pHs in MFC
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B, FRWIBCS B ARG B 1 s, R LR BT, R AR B b R AR T TS A I ) B
AACTIE A, Wi A 4 SR AR B A WA AR . TRIIRE, 5 A SR A A Ak B AR DL, U rE
T R/NITE—0.005 A Zety, R W] pH 26 F Y B8 2w A AL R i ol 6 n LA, 5
L g B9 CV AR BRI, i CV i 2 i P & 1 ALl 11, 24 pH=5.0 f AT 5 AR #R /N, 24
pH=7.0 i} P & AR K . OVl 2R 4 AT 45 T AR R /0N T LA 3 7 v AR A il ) fL 25, O B e L AR ) P
7o WA HABUHC, AR R A L 2 pH=7.0 I R AR R R, B O B R A AR
LT R AR
2.4 FREVEE AL R PR A1 B fE oh (8] = 4 43 4

K RSN -A] WLOE S 3 e R N E T
WIS LA e RS (20=496 nm) Y
o AR (—N=N—) 5 AT B
B AE AT AE 496 nm 5t B WG, A5 MR AT
B @i, s 7 nl UL, Bl N
(] 38 0, W 2R T 7E 496 nm Ab fry W AT 068 58 W47

WA, 1F 36 h i L AR (9 W g M RE AR O, 3R W] AN T e e e
ALY R 18 A YL RHE MFC Hh— A R AR e K/nm

AN SE4 . FE 36 h A, 248 nm Ab H 5 8 0% B 7 R & A TS S50 AT LIRS i
Wi, FEUIA R R4 i, 7E 24~36 h 22 [a] I Fig:7 UV-V.iS absorption.spec.tra of the dyes at
R W i T B ARG L ) o i A O o 3 — A different reaction times

I it

SR 3 B WS 2 ] L, R R - R i X B R R AT S . R 1 RN A 8
FiE s, WIS 2T 038 B 7= ) Rl e 2 34- 7 A 25 -1 R . 4-% BE 3[4 [, 1-B K 1438 R
B ZR-1-RE RGN . 4-2 - 1R B, 4'-[(1-3 28 -2-0) UL (110K 1-4-Ji . Z8-1,2-Z BBk
M . #E MFC 6 R G B, 28R ORI J2 dc i LR B = ) . FEARBIESE R, LRk
SRR A S AR ) 7 A R R A AR T A8 Sk D 27 R ke A R SR 2T v R
AT FEB, 3,4-T A FE AR 1R R R IR R i Sy W SR AT R ) R, SARMER AR 8. H
IR, MFC Yk B 285 ) B 2R R IR ZEIR, N T G 2 7= ) XK AR PR 55 1 75 e
VS KHEA A SRS 20, T BT — 25 i i S AR b 1

£ MFC T i Ak 41 A AL TR B 4 e R [RIFP S A B BT (i . Bk . A CHR R £k A iR
MR ER) BWHE o HBLIRER (SOF) MM AR £ (SOT) AU AR T 2 mg- L™ Il 20 ANt o SO 4% Y

SV R B AL VR BE 242 150 mg- L', 7E MFC F1 RIRLMERAOT 6 iE 4

PRI 2w AR ALY . BA R . BRACHT R £ Table 1 Possible degradation intermediates of Congo red
ERIREL , WIS AT A & Ak 5 RO S Fa7s T Lm/z
SRR TR . AR R TR ER RN AR R ER L Ak C,H,N,0,S 3 4- TS T 239
DAHLU' R AIF 58 R B, 38 % 7 B AL ) (HS) 1Y CLHN, IS 184
At B, HASTEERMMERE iy CHNSONa A EIES LI aal
i &L (flavocytochrome ¢ sulfide dehydrogenase, 4 R R- 1A

FCSD) 1 %% i %A 1t if J i (sulfide-quinone  CioHiNNaO:S AU 1- 2RI TR 245
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Degradation efficiency and mechanism of sulfur-containing azo dye waste-

water by microbial fuel cell under different pH conditions
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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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