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Abstract: Nitrogen removal techniques based on Anammox process are developing rapidly these years. The distribution
and diversity of Anammox have become important research directions. A variety of Anammox have been detected till now,
of which only Kuenenia and Brocadia are often detected in wastewater treatment systems. In addition, in a single niche
there is only one type of Anammox bacteria. However, the distribution mechanism and transformation of Anammox
bacteria in different niches are still ambiguous. Therefore, the distribution of Anammox in various conditions was
summarized and analyzed in this article. And the key factors influencing the distribution of Anammox were concluded,
including substrate concentration and the specific growth rate, sludge properties and microbial niche, the joint action and
influence of multiple factors. The engineering significance research on the distribution and influencing factors of Anammox
bacteria in the sewage system and proposed research prospects were expounded.

Keywords: Anammox, distribution, influence factors, Brocadia, Kuenenia
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Table 1 Sewage treating systems including Kuenenia as the main functional bacteria

Wastewater Volume Nitrogen
W u
avolication Reactor @ Start-up load Control parameters References
PP (kg N/m’-d)
Synthetic with high 18
. .e 1 UBF n.a 2.5 T not controlled [19]
organics months
Synthetic with salt ~ SBR 2.5 400 d n.a. pH=7.0-7.3, T=25 °C [27]
. pH=8.0, DO=1.0 mg/L,
Sludge liquor RBC 50 316 d 0.5 T=(14+3) °C [28]
Sludge liquor MBR+MBR 1.5 6 months 0.55 T=30 °C, pH not controlled  [29]
Shortcut
Nitrification+
H=7.9+0.1, DO=0 mg/L,
Sludge liquor Anammox-+ 1650 000 17 weeks 0.26 FT’ e e [30]
denitrification+
nitrification
D ifyi
Sludge liquor eammom.ylng n.a n.a n.a pH=8.0, T=28 °C [31]
movebed pilot
H not controlled, T=35 °C
Piggery wastewater ~ Upflow sludge bed 1.5 140 d 0.72 I]))O:g ni(;l/lLro G T [32]
Landfill leachate RBC n.a 6 months n.a. pH=8.0, best T=37 °C [33]
H=7.3, T=(30+2) °C, DO=0
Synthetic Cultivation n.a 252d n.a P ( ) [34]
mg/L
data not available, the same below.
Anammox
Anammox
Kuenenia Anammox
Brocadia
Anammox
Kuenenia  Brocadia
Anammox 2.2 Kuenenia 5 Brocadia 4> 75 i & E & 1 H
=AERHH
Anammox
Anammox
Kuenenia  Brocadia Anammox

3
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Table 2 Sewage treating systems including Brocadia as the main functional bacteria

Wastewater Reactor Volume Start-u Nitrogen load Control parameters References
application (L) P (kg N/m*d) -
. T and pH not controlled,

1 1 DEM .a. . 1
Sludge liquor ON 500000 n.a 0.6 DO=0.3 mg/L [15]
Monosodium
glutamate CSTR n.a. 30 months 1.5 T not controlled [19]
wastewater

T=(30+£2) °C,
Synthetic Cultivation n.a. 271d n.a. pH=7.3, [34]
DO=0 mg/L
Synthetic UASB 3.05 421d 2.5 T=35°C [35]
Synthetic Upflow biofilm 2.5 12 months  1.248 T=30°C, [36]
. v ' : ORP=(238+55) mV
. T=(1843) °C,
Aerobic bubbl
Synthetic Cropebubbie  H 9 390 d 0.45 pH=7.20.2, [37]
column
DO=1.5 mg/L
T=25°C
Sludge li MBBR 200 480 d 0.739 ’ 38
Hage tquor pH=7-8, DO=3 mg/, %)
Upflow T=(37+1) °C,
Synthetic Anammox 1.25 >1 year 14 pH=7.2-17.5, [39]
granular DO<0.5 mg/L
Pre-treated swine T=(18-24) °C,
CANON 1.5 350d 0.46 pH=7.7£0.2, [40]

I
S DO=(0.2-0.4) mg/L

% 3 Brocadia 5§ Kuenenia #£7F8F7£ Anammox B <z Bl5E (L ATk IB R 45
Table 3 Sewage treating systems including both Kuenenia and Brocadia or their mutual transformation

Nitrogen
Wastewater Volume Types of
aplication Reactor L) Start-up load Control parameters Anammox References
b (kg N/m®-d)
4 Brocadia and
theti BR .a. .a. T=(33-34)° 41
Synthetic S e months e ( )°C Kuenenia [41]
. 4 T=35 °C, B di d
Sludge liquor ~ SBR 4000 000 0.74 rocama ey
months DO=(0.3-0.8) mg/L.  Kuenenia
F
. T=38 °C, om -
Synthetic MBR 15 250 d n.a. Brocadia to [43]
pH=7.1-7.5 .
Kuenenia
. T=35 °C, From .
Sludge liquor  n.a. 19.4 1 year n.a. Kuenenia to [44]
pH=7.5-7.8 :
Brocadia
F
Upflow T=(33%1) °C, uqui?own
Synthetic column 5.8 110d 5.2-11.8 pH=7.1+0.2, PE— [45]
reactor DO<0.5 mg/L

Kuenenia

cjb@im.ac.cn
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2.2.1
(NOy-N) (Total nitrogen TN)
NO,-N
Kuenenia
Brocadia Brocadia
Sun B4
Kuenenia
Ks (0.2-3 mmol/L) Brocadia
(5 mmol/L) Kuenenia
Brocadia van der Star
[43] MBR SRT
(Sludge retention time ) 16 d
101 d Brocadia  Kuenenia
Anammox Hmax
K;
K Kuenenia
(  Kuenenia
K ) ,umax
Brocadia (  Brocadia
r )
1 2 Kuenenia
TN [28-31]

http://journals.im.ac.cn/cjben

[32] [33]
Brocadia
TN Yang 143
TN (5.2-11.8 kg N/m’-d)
KSU-1 Kuenenia
KU-2
(431 NaHCOs;

Kuenenia

Brocadia fulgida

Anammox
Brocadia fulgida
40% 70%—80%*%
Anammox
2
[15] [19] [40]
2.2.2

Van der Star*’!

Anammox
Brocadia Kuenenia Innerebner [
DEMON
Anammox Kuenenia
Anammox Brocadia
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fulgida
Anammox
Anammox 97% Brocadia 2%
Kuenenia Anammox
93% Kuenenia 7%
Brocadia Anammox
Anammox Brocadia
[46] EPS
EPS
Brocadia
EPS
EPS
EPS
Kuenenia
Brocadia Anammox EPS
(2.1£0.3)%
(1.0£0.2)%%! EPS
Anammox
Brocadia Kuenenia
EPS
EPS
1 6 1 2 (471
Brocadia
EPS  Anammox
Anammox
2.2.3
Anammox

EPS
Anammox
100 mg/L
EPS
EPS
(Adenosine triphosphate
ATP)
ATP EPS
[47]
Brocadia
Kuenenia
Anammox
Kuenenia Kartal
SBR  (SBRga SBRfresn)
Anammox
RBC 2%—5% Scalindua
30 g/L 4
Anammox 70%—80% 50%

Kuenenia  50% Scalindua 360 d
Anammox
70%—80% SBRfresh  99%

1% Scalindua

Kuenenia 30%

Kuenenia

SBRait 70%
Scalindua™"

Kuenenia

30 g/L ( )

Kuenenia

Scalindua
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Kuenenia (70%) SBR
==\

3 IEREX

Anammoxoglobus Scalindua  Jettenia
Anammox Brocadia  Kuenenia

3.1 87~ Brocadia 1 Kuenenia BY4 B4 1k
HEE

Brocadia Kuenenia
Anammox
Anammox
Brocadia
Kuenenia

3.2 MWIITISKAE HETEEESEX
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Brocadia Kuenenia
Brocadia Anammox
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