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Abst{'ﬂact ' An anaeroblc agmmonium oxidation mlcrobla}_ fuel cell (ANAMMOX MFC) was successfully started by inoculating anaerobic
ammoniumyoxide’ sludge into the anode of a microbial fuel-cell* ind then used to study the effect of glucose and phenol on ANAMMOX-
MFC denitrification electrogenesis performance. The results showed that the ANAMMOX bacteria promoted ANAMMOX-MFC
denitrifigation when the concentration of glucose was low (100-200 mg-L™'). At that time, the chemical oxygen demand (COD)
concentration of the reactor was not significant. The electrogenesis production performance and NH, -N removal rate gradually
decreased when the glucose concentration was higher than 300 mg-L~", but the NO; - N removal rate generally remained unchanged.
The COD concentration was also reduced, indicating that the activity of the ANAMMOX bacteria was inhibited and the activity of
denitrification bacteria began to increase. The polarization curve fitting degree was low, and the change in COD concentration had little
effect on the battery internal resistance. When the concentration of phenol was low (50-100 mg-L™"), there was little effect on
ANAMMOX-MFC denitrification electrogenesis performance. When the concentration of phenol exceeded 200 mg-L™', ANAMMOX-
MFC denitrification performance was gradually inhibited. Overall, in the process, the COD concentrations of the water influent and
effluent changed little, the polarization curve fitting degree was low, and the apparent internal resistance increased slowly.

Key words ; anaerobic ammonium oxidation microbial fuel cell (ANAMMOX-MFC) ; glucose; phenol; denitrification; electrogenesis
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ANAMMOX-MFC 25 R far #1258 B L BR (DA N
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2.38 kg+ (m’+d) ~', EE WA A 22 BR R0
88.9% ~98.3% F188.7% ~97.2% . ki "
TR A E AL A P OB R b ( ANAMMOX-
MFC) , ¥R TP A - vk fe, %% TR . pH
Frrf Ay ﬁm‘ ANAMMOX-MFC HEFLFZEE P BE 1Y 5%
i), (AT 1 — 2 € B AS () 52 g PR 28 5% PR AR 4R
4&1&%%%*&&(@%&?% PERERISZ . TS
PRI Mo S AR A LY, W58 A LY X IR 4
AT Pk v b R 20 F M B 1 5 T AR 15
AR

A S 3 R IR S R AT Ve B R PR
L B AR, BEh S 3 ANAMMOX-MFC ik 3] 4 52 1
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1.1 ANAMMOX-MFC &%

EINS R Qe Bl 1P 1 o v = A 4
ANAMMOX-MFC, S48 Kl 1 fis. MFC A
PLBE B B, B % A AR 25 by 1 A 504 A A
BAE A i R AR IR )2, BUE A AR 550 mlL
(LPREWAR T 450 mL) , ] RO (9 i 728 4
JI¥ ( Nafion 117) 43 k& JF, A %0 24 19.6 em’.
ANAMMOX-MFC. it & ] ) 5 5 3800 G ) 1 FE 4
&, BHAR AT A P A BB AE AR (10 em x4 cm x
0.5 cm), NG R T H M miFL. £ 55 i A9 22 &
ET AR, BRI 4 om, FA7TFRF3cH
B, r s (i 2 ph P K AR K Y i P T K S A TR T
2, IIE I V2L RE. MFC B 33 UE A Rt ok
A, SRR Kk | s 3R e G B 2 il
P K. B 8% E KA A KR mﬁﬁ@é‘é #&
K. W&%%Mﬁmgﬂﬁﬂﬁ HiBEAE (0 £9 990’ Q)
[ONEY Sy %Hﬂéxﬂ)ﬁm%% ( USB- 1408FS
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| o o | ) o |
o o
7 7

L. FERR S HE KA 5 2. BEAR 2 KA 5 3. B & AV A 5 4. B 3
s 5. HOKIEIRAE; 6. WETIHERERS s 7. THIAR B 5 8. FHLE
9. B ; 10 BIMRZE 5 11. B ; 12, PHES Fac el 13. AT AR B bl
i 14 BAERAE R 15,
E1 ANAMMOX-MFC ¥&RE
Fig. 1 Schematic diagram of the ANAMMOX-MFC system

1.2 JREAIS IR

a5 e IR A A A ARG e, IOA S5 % (&
RSB K F Bl 1 S E R E S E) N
HIIRE I 3 AN A IFSE R i 17 i R A S A S
. HiHp SS M 1596.5 mg-L™', VSS 1221.3
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mg-L~", VSS/SS K 0. 765, $FPi A 450 mL.
1.3 BEK
FH M == i K A 0 oK, aE K R R

(NH,),SO, . NaNO, , ¥ EEFE T Za . S %M
W K FEOCRMREWE 1 R, I EK
pH FEHI#E 7.5 24

x1 RESEWEMEKBRS"
Table 1 ~ Simulation of anaerobic ammonium oxidation( ANAMMOX )

WAy NaHCO, KH,PO, MgSO,-7H,0 CaCl, FeSO,-7H,0 EDTA (NH,),S0, NaNO, ME{E% 1%;@]171:%
Hf/mg- L~ 1000 27.2 200 300 6.25 6.25 ND ND 1 1

1) & IEH 1 :EDTA 5000 mg-L~", FeSO, -7H,0 5000 mg-L~"; #HIC% 11 : EDTA 15000 mg-L~", ZnSO, -7H,0 430 mg-L~", CoCl, 240
mg-L~", MnCl, +4H,0 990 mg-L~!, CuSO, -5H,0 250 mg-L~', NaMoO, -2H,0 220 mg-L~', NiCl-6H,0 190 mg-L~"', Na,SeO, -10H,0 210

mg-L~!, H;BO, 14 mg-1.~!

1.4 SRR

BFIH %2 AN AR A 20 L, 76 L 5 2K 2 1SR
SO A BRSO AE R RO — Uit P2 A USRS
45, SRR IR A A B 2 K o B R
BE 11, #HINH, -NAINO, -N¥J K 90 mg-L~". Bf
BRa R G B 5 2K, B ARIR S 8 mmol - L~
PR B LTS24 SR /N L Wk S A K VA
B e K A L R AR R U o IR R A
35°C + 1°C , 3 £h P BRI S0 B I 5 pH 45 7
7.5 74T, SMEHWEHINT 000 Q. R GUR B AR
T DRI W B 8%, 8 BOE T
ok e v PR B K 7 B Tl AR '8
(ﬁmsmmﬁ%ﬁmﬁomnmﬁmm?ﬁ#

K5 min) . = J J

L4 TATRERE ANAMMOX-MFC HEAERIR sy s

s St e A 2 B BTSN % 5 SR e
HIHHRT ANAMMOX-MFC fit 207 H 4 RE 119 46 1915
M. 52 A ] A A 2 VR FE BB B2, 43531124 100, 200
300, 400 1500 mg-L.~". HF—yeFERA R L2 T 2
A, FERR R J i 1 o2 i BHLA BEL{E9 000 ~
20 O W Ak T 2R, 3% B2 S0 90 45 oI R O =2 i
RS CRBSINE#E) |, FrtEREIR A 5 B4 ks
Ky, FERR SR EEE A 22 /N T 5% B4R T+ 1k 7K 17
MRS, AT N — IR S5,

1.4.2  ZEEXNT ANAMMOX-MFC 4 RE 4 5 i 52 56

ARSI PR B M TE X 5, B[R] v JiE
X ANAMMOX-MFC i 7™ Ha 14 B 1) 5 191 52 .
BB AN W) AR By ok BE B, 43512 50, 100, 200,
300, 400 mg-L~". RE—VR R ESIEAT 2 A
S, Rpe e Je i i B BHAS B9 000 ~ 20Q
MEM AL | LRI 4E R IK 2 2 FT BEACIRZS
(RIS ), FRtERe R A IR Sess, f5m
TSI BHRAN 22 /N T 5% B B2 FHE K A vk B |

TR —WRBE S5
1.5 SEERHAE bR )ik
(1) fb2fFatn
K HE B IR AP A 22 75 5E (COD) 5 4 [k
FDCEEMZ R (NH) -N) 5 N-(1-253) - L=k
BE P AL (NOL IN) 5 B e e i
BUNO; -N) | BB HUBE I pH {1 KSRz
TR (e A v 4
(2) g N 4
ANAMMOX-MFCHIY i i FE U (mV ) b4 30
FAEFEE 30 5 HAHEFE U, H L Excel A7)
AR 5/ Mg 1(mA T K2 £ 1 U/ RS
5] UIREE P(Weom 7 R TR, &
Ul U
V. TRV (D
K, PRRBII R, Wem ™ U, A
FE, Vi VNFEBEERR, m*; R AIMHBE, Q.
Wefb i & R O RS %W o, e
ANAMMOX-MFC 5 R SR FFRE G, &
AR A e L BELAE9 000 ~ 20 Q, b BH U/
R B2 S K 71N, 9000 ~ 1000 Q2 8] 1, 45 WK Ui
/1000 Q, 1000 ~ 100 Q 2 [a] i}, 4 % 2>
100 Q, 100 ~20 Q Z[E B, BRI 20 Q. i
sk ANAMMOX-MFC 7€ & — 4 L BH T ) F2 2
Fe, e Al R A il SO R R RS TR B
FEAH, 38 o BB HER AR Al 2 Tl AH Y
HL R 5 L Y G R BT A5 2 A% fh th 26 P BH E
FRASYE I 2, 38 3 mT A% A BHL AR ol 48 Ah L RH 20 ~
9000 Q, 1525w KA T 1Y B R AL H 3 {E
3 3 A W b 2 A I A DX 1 B 0 LG A 3
R LY B ( SRR EL S I BE ), [R] B AR X A
DX 3 b, v A5 3] 45 K B i D R

P =
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2.1  F%EIBEXT ANAMMOX-MFC Jii &0 7 Hi PE fE 1
A
2.1.1 #ZFENT ANAMMOX-MFC i & PERERY S0
BERE AR RS 4 100, 200, 300, 400, 500
mg- L™, SCH A5 5 bRtk K COD {E 43 9 ok 125,
240, 373, 507, 613 mg-L~". AS[a]HEoK 7 40 bk 1 Xt
ANAMMOX-MFC P A MERE M SZ M an &l 2 FoR. 78
COD ¥ J 3 AR (125 ~ 240 mg-L™"), TN £
NH, -N BB B BRER | NO, -N B8 A 2 Bk
R S Wi, ANAMMOX-MFC BH #% ¥ % %k E
ANAMMOX KW, % ANAMMOX-MFC it & 1k 2 A
—EMIEA; 24 cOD W E L FE 373 mg-L7' i,
TN ZBRAE . NH, -N & BR 3 F0 L BR R T 46
K, TINO, -NZBRFH L PRl R IEA AL, 1]
ANAMMOX-MFC P H PR 480 20 S8k B8 105 7 TF B B
I, ARG I IRIGsR. 2 COD WIS TH =
% 613 mg-L 7', TN EERHE | NH, -NEBRZM LK
FEARARLE T [, TINO, -N22 B 3 125 i ol B A

A, 1 ANAMMOX-MFC FH i HIR A2

R R AR ) [

100

90 ¥—*

80
= f
% 70 —— HEERE
£ 0 A AR ‘

50 | —a— EE LR ¥

40  (a)

30 1 1 L ! 1 L

0 100 200 300 400 500 600 700

B
2
%ﬂ 150 | —e— S ERREE
% —a— AR LR
B 100 | —a— WEAEAEMEER

* “___‘__‘\—‘\.\‘

0 ! L ! ! ! I

0 100 200 300 400 500 600 700
COD/mg-L™!
B2 TEHAEEEREX ANAMMOX-MFC
i 1 BE 2 )
Fig. 2 Effect of glucose concentration on the denitrification

performance of ANAMMOX-MFC
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