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Abstract: A novel approach was developed to acclimate activated sludge from a mustard
wastewater treatment plant, resulting in the acquisition of HW, and HW, activated sludge with
heterotrophic nitrification—aerobic denitrification (HN=AD) bacteria OTU numbers of 1 500 and 7 500.
Three sets of experiments (S1, S2 and S3) were conducted with different OTU numbers of HN—AD bacteria
(0, 1 500 and 7 500) for high salinity mustard tuber wastewater treatment, and the impact of HN-AD
bacteria OTU number of the cathode-inoculated sludge on the power generation and pollutants removal
performance during the start-up of a single-chamber microbial fuel cell (MFC) was compared. In the S3

experimental group, the single-chamber MFC exhibited superior nitrogen removal efficiency, with NH,"=N
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and TN removal rates reaching (90.13£2.55)% and (90.83+1.46)% , respectively, upon completion of
electricity generation. The maximum output voltage [(0.497 2+0.033 5) V], the maximum power density
(11.59 W/m?), the maximum current density (56.35 A/m’), the power generation period (116 h), and the
Coulomb efficiency [(16.27+0.47)% | of the S1 experimental group all exceeded those of S2 and S3.

However, the NH,’~N and TN removal rates of the former were only (6.84+1.09)% and (6.20+0.60)% ,
respectively, which were lower than those of the latter. The HN=AD bacteria OTU number did not exert a

%40 B H 15

significant impact on the COD removal efficiency during start-up of the single-chamber MFC.
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Fig.1 Schematic diagram of the single-chamber MFC

structure
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Tab.1 Characteristics of sludge culture medium
hFF/g- | CODAmg- | NH,*-N/ | NO, =N/
T H )
L") L (mg-L™") | (mg-L™")
HW 5555 | 14.5~15.5 | 100~300 | 200~240 | 0~10
HW, K555 | 14.5~15.5 | 1 000~1 200 | 200~240 |  0~10
YW 50 | 14.5~15.5 | 1500~1 600 |  0~10 | 280~300

3 Fh VG IR K% 55 W) pH YK FH 1 mol/L A HC1 1,
NaOH E WM £ 7. 00, COD.Eh# NH,"-N . NO, =N
B 1R i 245 590 43 51 A B BR 4/ . NaCl, NH,C1, KNO,.
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R GG B 480 K SR, BERR 2 d 4 —ROK  HW,
KR SR WE HW 15 Y35 3200 it _ i3S IS R M , I
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Fig.3 Voltage operation under three working conditions
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Fig.4 Power density curves of three operating conditions
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Fig.5 Polarization curves of three operating conditions
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Fig.6 Electrode polarization curves for three operating

conditions
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AN IEL 7 fi 7 , COD f I fife -t 522 0 S DR 18 114
¥ SLRITIRR, i TR\ BRI L, RRE
Z ] 55 G G R L5, COD Y 25 B R R 5 /5 18]
M TR BE =, 53 97 B AT R D85 , S B08 A o
VT B COD B fif R 2848 . Bss MFC AL i
fy COD EZA LI R 34 EBRigte: G, COD nl
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O AFF 58 AR RS 6B B MFC 2L AT KLY A 28 o
PEo G, SRR KA B & A R op ey
JF , 4 HPO,> \H,PO,” \HCO, .CO,>, It BA B0
S ohPERE s Hok, BT PR MFC & A ) B R [ 45
ik A Ak, BEe L, A Ak TR AR A fE 1 kg 19 NH,-N
TAIHAE 7. 14 kg PR , 117 S A 10 T8 5538 J5E 1 kg fil§
A TR 290 3. 57 ke, RASAL RS 72 A= 1
i 5 T AR 43 v RIS Ak R BT AR R B
I T N 7 A I R A R A R L MFC [ 22 o
PR E R E

G —43Hr BLZE MFC A COD \NH,'-N & TN f
WA BE 22 BRI 5 1 B B s O S50 T di i
Z) 5 1 B DL 2 By BOE 5 E N S S IR
WCHT 8 h, 57 2 B Be e i S g A i 2, 455 L
F2, ATLAAE N, Tis e IF Y Rl 2% 6, IRk
SR 1R 2 B B R A R AR R B S3 A Y
NH, =N K TN [ fiff o 38 85 K, 17 S1 4l e /N RLEE .
ST 255 2 B B if TN R figp ik 8 B A 5405 1 By BoAH >,
X AT RE A T ST SE G 2 Y L2 bR B R HL YR
PEAE AR SR P p s A RS AR 2 SRR
TR , B BRI 2 AN BH 82 o 53 A1 COD 1 8 fie ik
IR 1 B BUEOR 5 2 B B /N A

F2 Z=MIRTRE:EHCOD NH,-NX TN XRKREZE
Tab.2 Removal rates of COD, NH,'-N and TN in the reactor under three operating conditions mg-L™"'-h™
o NH, N B 2 TN ¥4 fiff- 3 5 COD P fift- o
T8 SBTBL | H2hrE T8 SBTB | 2k T SIBTBL | SR2KE
S1 0.19+0.01 | 0.19+0.01 | 0.20+0.03 | 0.25+0.12 | 0.25+0.09 | 0.26+0.08 7.31£0.22 7.75+0.21 | 1.15+0.09
S2 1.84+0.03 | 1.97+£0.01 | 0.69+0.01 | 1.91+0.01 | 2.03+0.04 | 0.75+0.02 | 10.62+0.11 | 11.08+0.05 | 6.22+0.02
S3 2.41+0.10 | 2.56+0.07 | 0.91+0.08 | 2.48+0.12 | 2.64+0.09 | 0.98+0.06 | 10.91+0.15 | 11.25+£0.21 | 7.69+0.10

S1.S2 DA K S3 5255 41 iy COD 1 7K v & 43 51l oy
(1 002.38+22.73) . (1 011.52+19. 14) . (1 005. 99+
28.11) mg/L, i /K ¥ & 43 5] 2 (158.25+1.84) |
(110. 94+4.39) . (87. 79+4. 81) mg/L, EFRF751 K
(85.67+1.34)% .(87.98+1.63)%.(91. 13+1. 14)%.

3SR ) COD KBRFAHZEA K, BITE90% 47,
Vi BAM HN-AD B 1) OTU %t % 8128 MFC 9 COD
F BRI L EVER I . Zhang %81 5% JH B 58 MFC kb
FHARTE C/N N TR K , KBS C/N AT 4~5 2
[, COD 22k Rt , K1 82. 18%~86. 17% , 5 AMF
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S1.S2 5 S3 5286 2H A NH, =N HE /K ¥ B 43 1)y
(224.36+2.78) . (225.50+2.23) . (226.97+5.95)
mg/L, H 7K ¥ B 53 0l Sk (204, 16+2. 46) | (68. 39+
1.44) ,(22.09+2.04) mg/L, 2= 5 3 53 51 K (6. 84=
1.09)% . (69.01+0. 86)% 5 (90. 13+2.55)% . S1.
S2 1 S3 41 1) TN #E 7K ¥ B2 4 7E 230 mg/L A2 47, HH K
e BE 4y 9 K (204.73+1.23) | (69. 75+2.65) Al
(22. 82+2.06) mg/L, Z:BR 253514 (6. 20£0. 60) %
(70. 4x1. 88)%H1(90. 83+1.46)% ., AHX}F S2 1S3
ZH,S1ZH 0 NH, =N Az TN 2= 55 20 5 55 A%, 106 W 1)
B HN-AD [# A A7 75 23 {2 i 5L 2 MIFC I I AR5 .
B 998 A NH, =N B AL L T 9 Bk U5, [
BHEZ R A b & R A S RS AR TR, W]k
RO AR 2B . S3ZHAY NH,-N [ TN £ 5K
S2 4R, X W RE R TAERE MR R T HN-AD It
H IR B S AR . Yang 2510k g BA%E MFC
Ab RN T AL K, & 80 B B 5 B A A 4 B
Thauera (HN-AD & ) B A =F B2 53 51 R 75% 43%~
74% , [7) ISR 22 i NH, =N TN £ BR R0 ik 2] 1
98%.95%. Zhang %" F4 i B MFC ZbBE A T/
ERIEIK , K B MFC AR A v S 32 6 A B 1
AR BEILF] T 21. 38%~46. 90% , I S i AL T 1Y
AR K 21. 38%~62. 41%, 1M BEAMA 2R 1) H 2R
AT AR 1%, SRS, IR RS TR
HN-AD & OTU %= B3 it B3 MFC (1% COD 23R
JC R, X NH, ~N TN §) £ R AE7EME #EVE R
2.3 ECHMESH

S1.82 5 S3 525 41 (1 JE 0% 4393 Ry (16. 27+
0.47)% .(10. 810. 45) %5 (11.23+0.51)%., S25
S3 A B CRCRAZEA K (A ST M IESRCR M
b T AR PR X% BT A R Y, ST 2 IR AR
DHEAEYINE , — 7 AR ZR X COD ITEFEAE 3L
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m*, PIBE 314 29. 08 .36. 56 F138. 79 Q.
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