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Enrichment and Dynamic Analysis of Deammonification Granules
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Abstract: Deammonification process was started-up in a sequencing batch reactor (SBR) seeded with anaerobic granular sludge. A kinetic
model describing deammonification process was proposed. Due to the presence of concentration gradient of dissolved oxygen (DO) in granular
sludge> model correction factors of DO were introduced. The influences of denitrification process, nitrite and DO on granular sludge activity
were studied by model and good agreement was obtained between the experimental results and simulation results. Heterotrophic denitrifiers has
some influence on the ANAMMOX process during the initial cultivation, and the influence decreases gradually during the following operation
period. When nitrite concentration is 20-30 mg/L, a total nitrogen removal efficiency begins to drop caused by inhibition of nitrite. With high
or low DO concentration, the activity of deammonification is inhibited. A total nitrogen removal efficiency can simultaneously reach higher
levels by controlling appropriate DO related NH," -N concentration of inflow. In a NH, -N concentration of 80 mg/L, the optimal DO level for
a maximal nitrogen gas production is at 0.3-0.6 mg/L.
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Table 1  Stoichiometric matrix for aerobic ammonium and nitrite oxidation and ANAMMOX and denitrification

M) ilg*m3

R

502 Ss 51\'1—[4 5)102 SN03 SN2 Xnu Xno XaN Xy X
DR
VA R A K 1-3.43/ Yy —1/ Yy 1/ Yy 1
L S N U VT T - (= f0 -1 Jx
, - (=l A= fO1
AU /x Mor A
2.86 2.86
TiHtk
THMR W A 1-1.14/Yyo -1/Yxo 1/ Yyo 1
1 S A T -=-f0) -1 fx
- U =pOf U=l
R A Y R ’ -1
AL 2.86 2.86 I
RA S5
S/ = 1 2. -UYyw-1
PRk R QRIS — 1Y - 1/1.14 2/Y 1
0 4 A YR (= f0 -1 #x
o U=l U=l
R A P IR : -1
A 2.86 2.86 Ix
T4 R R A AL
FIEE AR 1-1/Yy - 1/Yy 1
. — =Yy (G Y,
- = K _1 Y
HT No; AR /Yy 2,86V, 2.86 1y 1
- - (=Yl A=Yy
H:T NO;y s A K -
B Noy #hAEK 1/ Yy 286y 2.86% 1
SNV AL --£0 -1 A
, U= A= fO1 ,
A P TR Ix Jx I

2.86 2.86

D sozdﬁﬁﬁ@%t, Sq: o W IEA NS (CoD), S, + NHY SN, Sno, : NOF SN, Snos: NO; -NIKR B, SVZ:’E—&’T(NZL KXoy : WA R 1
Xno: TEERTE, Xy : REEANE, Xy: IR, X W HEBRAEE I, Vs X m R R Yo: Xno "R REL Vi X SR AL Vy: Xy

PERERB f W XA



9 34 VRS TR R I EUBORE S e B 57 M 5l 0 2T o 2669
F2 T W . REREN . REUEHFIERE
Table 2 Kinetic rate expressions for aerobic ammonium and nitrite oxidation and ANAMMOX and denitrification
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Fig.1 Start-up of deammonification process in SBR
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Fig.2  Oxygen distribution in granular sludge
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Fig.3  Simulation influence of COD loads on nitrogen conversions
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Fig.4 Influence of nitrite concentration on nitrogen conversions
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