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ZRGM BT G55 A0 T MMl BeRIE LBRA VL AA, (8T Ik H A B i L
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Fig. 1 Schematic diagram of experimental device
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—-1.0~1.0 V, HHEE N 10mV-s',
KL RGN B R, RS minid sk — WK RIEERMEH FU/R MR AT 1, R
() HHE IR,
P=UI/V (1)
K PRAERRYIREE, mWm™; URNHE, Vi FEN SN R BE S 4 S B = 8] Y
HESSHE R Uy, M1 UL, mV; VRHESAEARER, m’, R I, Q.
FEASRCR A kM LA (2),
n=MI/(n-F-AC-Q)x100% )
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Fig. 3 Effect of increasing R,  on pollutant removal
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Tt ) (49144) mv, 2 (1) TR, G B 0 T R % B (90.25+1.29) mW m ™ FEAIK & (66.58+
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Hi 22 1 A5 , B4 f%*&*lﬁ{%%{%ﬂa (1.63+ Fig. 4 Effect of increasing R, , on output voltage
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Bk, UlBI R Guad R R ARE D T . X Table 1 Effect of increasing R, , on electrical performance

JE T E AR TE Y 2 R SR A R (AR R

DR (mW m™) JECHRR %
THAL S5 E DB AE) X T SEARNOSRSE S IC Rl e ™o i i s Bt
AR, 2 W AR 38 5 2 40 NO; M HL B 200  411.68 74.91 90.25 0.49 1.63
WA TIORE S, BMBEMART . BABE 0 e e sos ose 1si
FERAEAE Ry o B8R YRR PR {ELE A S 600 303.71 46.48 66.97 0.35 1.36
R, WIARGE MR BEIE 0 s aie eas os 1ao
SRR 1000  288.13 34.57 64.68 0.30 1.28

22 R, TR MFC fit & 7= B B 521

B MFC 5 e BH [2] 98 2 [5] 8 200 Q AR ZS, BT RER, B2 Ry N 200Q, THE R, N
200, 400, 600. 800, 1000 Q, &4 izfr 7d. 7E i /KA COD H (400.12+3.63) mg-L™"'. NHj-N K
(40.51£2.12) mg- L™ WY 24T, XUEIM MFC & IR HROK MR BEANIE] 5 s o i BL S Al R, 7R R, R
AR, B BT b B NH IR BE 1 OR T 1T SC R o 3G R B PP NHG KR B o 32 B T AR B A Y
NH; AT HL AR X O, Z 5w R, BRI R 2 BHAS HLF 10 S A I AR dir,  FEARXT O, 5 4 M55
S Ab 4t B PT AR A T 2 O, #EAT RS AL R, B, BRI R IRE T RAESA T S MNH LS,
TN LBRBWBEE R, 3G KN, UEHIXEIA MFC H1, R, , Il R, BB K I REA S04 = R G R
SMEMRBRR R, B RNTE YLy 25 B i 52 i 51 50— 3
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Fig. 5 Effect of increasing R,,_, on pollutant removal
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Fig. 6 Effect of increasing R, _, on output voltage
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Table 2 Effect of increasing R, , on electrical performance

H KX FRLB S A O S0 K T R 389 K0T 1 4

YR 25 (mW-m ) R I%

e 4] i1 B B 5 7 R
SCAHALHY O o X T Ry, KBS T AL AN BRD DI R SR

[r] dfe 4 A0 1) A5 i, NOS DA HEL AR 2R A3 114 1, D

200 419.97 73.85 91.51 0.48 1.95
/I\ N ab Vb
D RS ALRE ST P SIS o 400 341.47 58.96 73.96 0.40 1.19
23 ARESMEBAEXMARMFCIRES~BE 0 0 s esel 037 0.56
B/
M 800 320.38 59.51 59.29 0.35 0.72

F MEC P00 e, BH 8 2 £ [7] 4 500 Q, 517 1000

316.39 55.76 53.78 0.33 0.67

FagE 5, [ BAMH 1000 Q, JEEAIR R,/
Ruo @A N 500 Q/500 Q. 400 Q/600 Q. 300 Q/700 Q. 200 Q/800 Q. 100 Q/900 Q, L4 %i 5 N
1~5, B#His4T 7d. fESEKAY COD H (399.124.61) mg-L™'. NHI-N 4 (41.08£1.98) mg- L'l 544 F ,
S MFC 5 K90 19 oK W BEAn 161 7 o o | 1] 7(a) FTER 3 0T, BAMBH AN AR, IR = K
COD fRFF7E 138.6 mg-L™" 2247, X hd BHAE [ S AR AU 1E B0 T, 228 R, B Ry o NS 5200 FHAR AT
ML A AL = AR i T fE . /i 3R 3 RN IEL 7(b) TR, kAR AR B S 0R e (0.6120.02)% LTt &
(1.53+0.03)%, WA EBRRE (62.32£0.77)% LT+ % (64.41+0.32)%, HIKHIEZSE H (8.59£0.97) mg- L™

TRERE (7.9941.02) mg- L™ AR, Bk BEK COD LA K, S i A 4H 1R P U5 IR 102 91 #E A
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Fig. 7 Pollutants removal by the combination of total external resistance and invariable resistance
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Table 3 Influence of the combination of total external resistance and invariable resistance onelectricity
properties of the dual cathode three-chamber MFC

HLFH/Q iR /(mW-m ) R %
S
Rosn Ruo TR BH S IR IS B RN S I

1 500 500 304.65 48.24 73.62 0.32 0.61

2 400 600 305.74 51.66 77.35 0.34 0.68

3 300 700 304.62 52.32 7591 0.34 0.75

4 200 800 309.38 50.46 70.56 0.36 0.95

5 100 900 305.53 52.56 65.23 0.39 1.53
NO;— 52 MWL T L Ry WA, B 1t 49 R R B R R
B W T RE IR 2 NOSTT A i B 3R wop 0t b R

I 2, R AL R R, TN ZRBR R
it BT, X[ XE MFC 5 78BH ¢ & 1 25185

500

500 Q

— > 400 B i

M 8 A1, 4 U, B (269+4) mV [R{K = % Z:&
] (113£8) mV i, 4P IIRATSIZBE  (73.62+ = ke
1.14) mW-m™ B Ik 2 (65.2342.11) mW-m™; Y4 20l
Uyo HI (407+5) mV FF = & (516+15) mV B, &Mw
AR R B T R B (73.6241.26) mW - m P& 100 F
% (65.23+4.24) mW-m>; R PHAR T % 5 i 0 7 14 21 28 35
(304.65+3.67)mW-m > 254 (305.19£1.22)mW-m >, EfFI )
X 150 B ] 2 Sk A1 BEL AN 52 0 EL b 1) 7= FLRE T o B8 RINEFTAEBELEL
2.4 SMNBEXTEA R MFC FEFRER L5 M gE BY 22 Fig. 8 Changes of voltage under unchanged
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Fig. 9  Cyclic voltammogram spectra
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Effect of external resistance on denitrification and electricity generation
performance of double-cathode microbial fuel cell
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Abstract In order to improve the nitrogen removal and electricity generation performance of dual cathode
MFC, a dual cathode microbial fuel cell system was built. Under continuous water inflow, the effects of change
in the external resistance between the anode and the anoxic cathode (R, ,) and the external resistance between
the anode and the aerobic cathode (R, ,) on the nitrogen removal and electricity generation performance of the
system were examined. The results showed that when the resistance on one side increased, the coulomb
efficiency and power density of the anaerobic anode decreased, but the nitrogen removal effect of the system
increased. When R, , increased from 200 Q to 1 000 ©Q, TN removal rate increased from 43.81% to 60.71%.
When R, _, increased from 200 Q to 1 000 Q, TN removal rate increased from 38.88% to 61.529%. When the total
external resistance was fixed at 1 000 Q, the changes in the resistance on both sides did not affect the power
density and Coulomb efficiency of the anode, which could maintain at about 305.53 mW-m~ and 0.35%,
respectively. The combination of small R, , and large R, , could improve the nitrogen removal effect of dual
cathode MFC, when the resistance combination (R, ,/R, ,) changed from 500 Q/500 Q to 100 /900 Q, TN
removal rate increased from 62.32% to 64.41%. The nitrification effect of the system increased with the increase
of R, , the denitrification effect increased with the decrease of R, ,, and the total nitrogen removal effect
increased with the increase of total external resistance. The external resistance combination of low R, , and high
R, o could effectively improve the nitrogen removal capacity of the dual cathode three-chamber MFC.
Increasing the total external resistance reduced the power generation performance of the system, and weakened
the oxidizing ability of the microbial membrane on the anode surface. The total external resistance did not
change, then little change in surface oxidation of the anode occurred. This study clarified the effects of change in
the external resistance on the nitrogen removal and electricity generation performance of the dual cathode three-
chamber MFC, and provided the reference for the further improvement of the nitrogen removal and electricity
generation performance of MFC.

Keywords dual-cathode; microbial fuel cells; resistance; nitrogen removal; cyclic voltammetric scanning
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