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Ammonia Oxidation with Potential Electron Acceptor in ANAMMOX Sludge
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Abstract: The ammonfiim oxidation by pofential electrén aeceptors (NO, , Fe'* jand SO%H: ) in ANAMMOX sludge ‘was stud_ie(i by
inoculating nitrite-de‘i;endent ANAMMOX sludgey Th.e“ résults jh(')?/vﬂed that nitrite wds the most suitable ..elpctron acceptor for ANAMMOXl
bactéria, which .€ould| completely react within a‘ﬂush(}rt pﬁ{é#ﬁ.itrate was converted into ,ﬁitrité by ANAMMOX sludge using thij prganilc"ég_‘_.,
electron donor an}d""fhén Jparticipated in ammonia conver$ion insthe absence of nitrite! Fe’ " and S(;)j’ conversion occurted at the,end’of
ammonium oxidétion, but its direct or indirect pm%icipation re"(.]uires further study. ‘Midfobial activity must be activated throngh addition
of nitrite as electron acceplor before ammonia/ extess okidation occurred. Aerobic ammonia oxidizing| bacteria and nitrite oxidfiirzing
bacteria gréw during ithis period. This phenorr{enon did not last, jandy the microbialiproduction of H,0, was speculated. Although the
oxidation Vatb Was slow, the“phenomenon of ammonitioy exc_f_z,ss-'dl)'(_i_‘jation was obvious. Therefore, the oxidation of excess ammonia was
for sure_presentin ANAMMOX sludge. The order of élect._r()n.-ac"éeptor use by ANAMMOX sludge was NO, , NO; , SO}~ and Fe’*.
Key words : ANAMMOX ; electron acceptor ;ammonia oxidation ; nitrite ; nitrate
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AOB(amod) amoAf GGGGTTTCTACTGGTGGT 57
amoAr CCCCTCKGSAAAGCCTTCTTC
NOB( nxrd) FlnorA CAGACCGACGTGTGCGAAAG 57
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TCYACAAGGAACGGAAGGTC
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Fig. 2 Ammonium excess oxidation in ANAMMOX sludge
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Table 2 Concentrations of the substances in liquid
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22.6 mg-Lj" JFelt Ve Jif 24748 mg-1.”", pH 743,
238 168 h HiHIR IR A I 3 e 4
R 2 AT 3 S, TARY: 0 2 R R £
et T WE B, S 4 51 63,85 me- 1A

L2 AR B R A I S AR Ak, RS R AR
RAENESEFEFERME N 1.30 F10.25, HK
pH bF2 7. 58, i B A DR A & S Ak 15 e v T i g
P Ay N0 R R N W v N K 2 K= =l
FETCWAETRERAE R L T2 IR S50, 24 I
FIZITE 16 h, IHFREL MW T %5 2. 34 mg 17",
A B AR BE R 57. 06 mg- L1, oK & B0 Al % 46 1
SRR SR A IS FE R LLAE R 0. 85, AT R
N 7% IR IR ER AN Fe® 1 4 B 1 BL/IN 0 3, 5]
41 23.94 mg-L~"F121.28 mg-L™', KK S* 1
1 BR LRI i Fe " IAEAE. K pH H PR
7.5. HHTIRETE 455 2 IR & S AL A P ok
HAEFI R EE MR TR S AN . |
JER AR AR N S A W BR R R, R kA
A — LAl - HE AR A AR 1 25 4, AR R R ER 8
JER RS R 4L, AR )5 B 5 A Ak AR IR A R
RN R, SRRSO ik R
STBOR SR 7117/ R SR 11N ¥ A S 1) 8 s



2944 2N 5%

B 38 %

2 WA A B AT e T, &7 A —E A L
Yy, Bt LA AL R R I8 SR R R L ARG 2 5 T
AWM.

FE TG Al B 6 A R AR (15 DL, Bl S N
2 FELLIZ T2 168 h J5, Z A Wk BT B 2] 6. 85
mg- L™ AR ERVE BE AL F 1 mg L~ LAN B 3N, fil§
REFEIETT/E I 2R 12 11 mg-L_l B IR Eh WA
TR % 26. 64 mg L~ (HEHBLT Fe** 1) R, It
BrBEEAKLL T 5.59 ~6.3 mg-L ™" Z[A]. /K pH 14
TR 6. 85. VMRV A 2 18175 MR fE7E % Hofth
() 52 A 5 2 AU g S O i A A, O B —
MR, NP R R FRET
A& W) B4k, U1 4F K, Clément 42030 1 Shrestha
SV EIRGE TR A SR R AR T Fe' B RA
ARG = Yyl e R iR h . WA R Eh B
A, I HAB RN & — N = R e A5
B ) 2k 15— 3, Y I R I AR R N A TE
Fe'' 25 TR AN A L. 78RN 5 RN
At A S T8 B 7 R 6 A, TR 7 77 7 HL A
(1) HL -t A. r

—=— NH N —&— Fe'* —o— pH{f{
—%— SO4-S —e— NO3;-N —&— NO;-N —#— Fe”'

100 30 4100
90 27 495
80 § 24 Jo0
_ 70y 2173, 85
' E
/5 60 18 480
£ 50 o o
m 2l 5% 175 £°
¥ 40 y 25 ;
= 412 5 470
30k &
19 & 6.5
20
d 6 6.0
108
: 3 15.5
(1] 5
0 5.0

0 17 34 51 68 85 102119 136 153 170
i)/ h

E3 RFNZMBFZEFENIENEL

Fig. 3 Ammonia conversion with a variety of

electron acceptors at the same time
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