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Effect of Substrate Concentration on SAD Collaborative Nitrogen and Carbon

Removal Efficiency in an ABR Reactor 2 y A
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Abstract; In grder to solve the problem of dechnlng tot“al nitrogen ( TN ) remojal caused: by anaerobic ammonium 0x1dat10n
(ANAMMOX) fand the suppression of organic imditer for-‘!ANAMMOX, the anaerobic baffled reactor ( ABR) , inoculating ANAMMOX
sludge and/anaerobidisludge from a munlc1palJWWTP' was selected to construct system of ANAMMOX coupled denitrification (SAD)
by*the control of dlfferent substrate concentration. ThefSAD wds conqtru(ted to study the effects of different influent substrates (COD,

NO, *N, NH, -N) on the performance of nitfogen and carboi Weioval in the coupled system and pollutant removal rules. The results
showed that the coupling reaction was achieved in the ABR reactor and the inhibitory effect of organic compounds on anaerobic
ammoniim oxidation bacteria (AAOB) was relieved. When influent concentrations of COD, NO, -N, and NH," -N were 260, 185, and
100 mg-L™", respectively, which equates to a ratio of 2. 6: 1. 85: 1, the concentrations of these substances in the effluent decreased to
10, 1.0, and 0.9 mg-L™", respectively. The TN removal rate reached 99% , hence stable system operation and ultra-low emissions of
carbon and nitrogen pollutants were achieved. Under different conditions of substrate concentrations and ratios, the targeted pollutants
were generally eliminated in the first compartment, in which the removal rate reached higher than 75% , and ANAMMOX held the
dominant position in the SAD coupled system.

Key words: anaerobic ammonia oxidation ( ANAMMOX ) ; denitrification; substrate concentration; rate of contribution; synergistic
effect
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Table 1  Operation condition of the ABR

R AE T B EATH I #ANO; -N HURNH N bk Cob COD: NH; -N: NO; -N
/d /mg-1,~! /mg-L"! /mg-L

1 1~10 110 75 0 0:1.0:1.47

1 11 ~22 110 75 40 0.53:1.0:1.47
Jil| 23 ~34 110 75 100 1.33:1.0:1.47
I\% 35 ~46 110 75 180 2.4:1.0:1.47
v 47 ~58 110 75 260 3.47:1.0:1.47
\YI 59 ~70 160 75 260 3.47:1.0:2.13
VI 71 ~82 160 100 260 2.6:1.0:1.6
VI 83 ~100 185 100 260 2.6:1.0:1.85
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Fig. 2 Changes in influent and effluent parameters for each stage of stable operation of the ABR



7 39 [Se

LT X ABR S % SAD {h[a] I U5 bRk BE 5 i 3257

200 = 30

250

/.
200 .

ACOD —e—COD
ANO;-N  —m—ATN
150 - BB ANHSN
ESANOTN

J i i /mg: L7

100

50

Fir B 1 Fir g 11 gzl

4 180 - 20

1
I
=

7k COD/mg L™

- =20

L
=
(=]
TN /mg L™
]
]
fad
=

|
|
s

-1 -50
- =60

120 - -70

N\
BBV BrEEV

0 - =80

B3 KE 1 ~ VHEE COD, NH; -N, NO; -NiEFEFINO; -NYTE
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