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Recovery Performance of ANAMMOX Process after Inhibition Resulting from

Seawater

QI Pan-qing, YU De-shuang, LI Jin*, GUAN Yong-jie, WEI Si-jia

(School of Environmental Science and Engineering, Qingdao University, Qingdao 266071, China)

Abstract: An anaerobic sequencing batch reactor (ASBR) was operated to investigate the recovery performance of ANAMMOX reactor
after the inhibition of 100% seawater concentration. The results showed that the nitrogen removal performance of ANAMMOX reactor
suffered inhibition of high salinity concentration. However, it could enter a period of stable nitrogen removal efficiency again after an
interim stable period and a recovery period. The nitrogen removal rate (NRR) could reach 0. 52 kg (m’ -d) ™', which was similar to
the control group, containing 10% seawater and having a NRR of 0.462 kg+(m®-d) ~'. The modified Logistic model and modified
Gompertz model were revised and their application field was broadened. The re-modified Logistic model was suggested to be used to
simulate the NRR recovery process of ANAMMOX reactor that suffered inhibition of 100% seawater concentration. The doubling time of

NRR was calculated to be 11. 359 d using the prediction formula established for the recovery time of NRR.
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Recovery process of ANAMMOX reactor at 100% proportion of seawater



3

S AR R PR UL T LML 5

1105

MK ), NLR &y 0.543 kg-(m’-d) ™', NRR Ky
0.462 kg-(m’-d) ' AL ARE T BEIE D). ARBY B
ANAMMOX S b B3t e 10 (1.29 £0.04) ¢
(0.21 £0.02).

ANAMMOX J i 1) 1 & tb 5 ANAMMOX [ )i
AR E VR B OE FR, 1T LAE A W 52 1 #8817
— A EESH . A5 ANAMMOX )
(R L 3 i 52 30 A% J5T BEL g R H At S 28 TR AR 1Y 52
Wi 0T EARTR I b i b p A U R B A KR
BB WK R ERE WA R MRS, R e
I L KR B ST B 7R B ANAMMOX S R
R AL HIX — 45 AR BT 50% K
HL I () e B0, AR B B ANAMMOX B Tiid £5 68 )
B 50% MK LB Be A T AR 4T, 50% MoK L
Bt , ANAMMOX Ji2 )i 7828 P AR B A it Lo 1
(1.43 £0.31): (0.21 £0.05) , B HA & K50, H
NH,-NZ B # 5 No,-NEBEHEET
ANAMMOX S B SAE , W5 78 R 88 N il e & 2k
EAL . TTAE 100% MK B A st fe e 1, 1
HHEZEEN THE /T L32[ E 1(c) ], HiX—

SESLATHERT . 76X — B By ANAMMOX B & 48 T i
PR B0 8 35 5 h NH -N R BE i (B R Al AL
VERIEES , NI 80 TIF R e /b T 132197, %
Wpk—A KT ANAMMOX B 76 JC g &8 T, £
JEE 2 o L= A i B ) B a1 .
2.2 EREEINEIKE B )2

7332 H A& IE 19 Boltzmann £ % & IE (1
Gompertz 15 B DL 2 & 1E 1Y Logistic 5 AU X} 37 ]
100% i 7K Lt A1 55 B2 30 ] i ANAMMOX J2 L #5 H)
NRR PR FEBEAT 404, 45 SR A0 1& 2 fFzs. ]
1,3 ASBBLER B B = A E R B R (RREIE R
Gompertz 57 L K A& 1E 1Y Logistic 15574 15 31| () 2 4
ANEALRE L. Hi, 7T LA 1 /Y Boltzmann
FEFRUAH FUAB IE ) Gompertz #5774 DL K2 46 1E Y Logistic
R GE A LA NRR Bk &2 i & B IEW
Boltzmann #8152 NRR, 5 B SE B9 AT 1R 22 R
10.75% +2.64% ,NRR &K% % NRR,,, + (NRR,,, -
NRR,,,,)/2 Fras i) ¢, hy 73.368 A2 17 H W, %
WIZ{f NRR %/ & NRR,,, + (NRR,, - NRR,,, )/2
T B — B R S ) ).

min

0.6
(a) O NRR
05 - —— {&IEAY BoltzmannBE RN & h 4
5 04
E
= 03
g on b . , NRR 0574 0.188 - 0.574
: o NRR=0. —
z o b @ e ?3_368)
: 14.533
o o R*=0.899 63
1 | 1 | 1
0 20 a0 60 80 100
0.6
b
s [©
204
g
§ 03
g 02
01 1 +exp[4  0.286(341.986 — 1)/88.876 + 2]
o o R?=0.880 06
1 | 1 | |
0 20 40 60 80 100
0.6
c)
05 -
Py
5 04
E
o 03
E 02 |- o
e
o1 b NRR = 184.7220xp [-exp (o (479.418 ~ 1+ 1)
o 184.722
= : | | R*=0§7732 \
0 20 40 60 80 100

SEFMAK

2 ANAMMOX R 85 E SR E 3 1 #1l& th 2k
Fig. 2 Fitting curves of the recovery process of ANAMMOX reactor
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