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1
Table 1 Characteristics of the influent used in the experiments
peon’!  p(NHS =N) / p(NO; -N) / p(NO; -N) / u p(C) / (CaCO; )/
p
(mgeL”')  (mgelL™) (mgel') (mgl) p(N) (mgeL™")
121 ~416 54 ~178 0~0.21 0~0.09 7.46 ~8.01 1.89 ~2.51 455.6 ~556
188 65.6 0.15 0.08 7.61 2.05 521.9
1.2
SBR ( 1). e
11 L. : S 2
DO ¥ ©F
. [
/ —
- (19 = ol = - l
1) C. b s || ‘_
- . -~
L3 WTW jifEfy - I 4
: -
HURE!
pwss 3 ~3.5g/L IS LT ﬂ R -
2-~3 . . . mEit F | - 5
® E J\ :
AY 5 . - \'_'_I L--; & * t
ﬁ : MRS ﬂ e
50 ~ 66 d. EEE € oy HKE FUKE
s >
4 AY
) 1 SBR
Fig.1 Schematic diagram of SBR system
2
Table 2 Scheme of the experiments for partial nitrification at normal temperatures
/ /(mgeL™") / /
(Leh™h) /h d
I 40 0.04 ~0.75 0. 46 3 18 54
I} 40 0.04 ~0. 88 0.52 4 22 66
I} 40 0.04 ~1.10 0.59 5 20 60
I\ 40 0.04 ~1.71 0. 62 88 182
1.4
peon~p( NH =N) \p(NO5 -N) \p( NO; -N) \poy~ (SV%) <puuss
"UpH  pp WTW Multi 340i
. BX51/52 C —4040Z00OM
1~844d (Egw) ©
NO, -N
By =1 2NN 0
p( NH; -N)
85 d p( NO; -N) 0.5 mg/L
p(NO; -N) Exp
NO, -N
Egy = _p(NO, N) x 100%

P( NH," -N)
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p(NO,; -N) p(NO; -N)  p(NO, -N) ;p(NO, -N) p(NO; -N) ; p( NH, -N)
p(NH; -N).
( fluorescence in-situ hybridization FISH) ( AOB)
( NOB) s 16S rRNA 3
3 16S rRNA
Table 3 16S rRNA-targeted oligonucleotide probes used in this study
el ) 1%
EUB,,., 35 FITC Eubacteria
NSO1225 35 Cy3 Ammonia-oxidizing B-Proteobacteria
Nispa662 35 Cy3 Nitrospira
NIT3 35 Cy3 Nitrobacteria
EUB,. EUB338.EUB338 Il .EUB338 I 1:1:1
2
2.1
2 p(NH, - _ _ . y
_ _ + T ; []J)H:L |’{|\rlaf.t Ffl\ l:v': u\fr; B2
N) . p(NO; -N) /p(NO; -N)  p( NH; -N) - Morpomgm f"'[\_-* 11202
E ,‘: 1201 L — : “m;l‘“
. = 100 1,
p(NH; -N) 1. gof 180
I. I m Zz7 60r,7 ; 460 =
H ::j‘ i— -]-(]: 3 Iid E: g .-:-r_ of b /I
P T2 20fyTe.o _ H40
( 2) : I - ]]I : 0 r:. | il .|.-J_-\:.-'-'_‘-':.-'-.'.|'|.-:.--.-1'.-.;.\-"-F:*.'-".:':::.:T. 20 %
p( NH; -N) = 0 3 60 9 120 150 =
t/d
3h 4h.5h p(NH, -N) —- p(NH!-N) J:pp#E = 7K p(NH:-N)
p(NH; -N) +- p(NO;=N)/ p(NO_=N) = H{7K p(NH;-N)
4
2 p( NH,” -N) p(NO; -N) /
p(NO, -N) p(NO, -N) /p( NO,; -N) 0. p(NO; -N) ,p( NH,” -N)
30 d p( NO, -N) /p( NO] -N) Fig.2  Variations of p( NH,” =N) in influent and effluent
p( NH,” -N) removal efficiencies and p( NO, -N) /
p(NO; —-N) in effluent
. I}
p(NO; -N) /p( NO,; -N) , I p(NO,;
-N) /p( NO; -N) 95% Il| I\ p(NO; -N) /p(NO; -N)
95% . v pH “ 7 p(NH, -N) 0.
p(NO; -N) /p(NO_ -N) p(NO; -
N) /p( NO; -N) 95% . Pro

0.11 ~1.8 mg/L  pyo

2.2 SND

( total nitrogen TN)
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Fig.3 Variations of parameters in typical cycles
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removal efficiencies in the effluent
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2.3 SND
SND SND “ v 7 “
» « " boo . Pno SND
1546 Po SND
2.3.1 Pno
SND SND © oo
pH SBR
p( C) /p(N) Poo Poo
: AOB
0.25 ~0.5 mg/L NOB 0.72 ~1.84 mg/L "
Poo -
FISH ( 4).
1. 98% 10% NOB 8% 0.2%
4 ( / )
Table 4 FISH semi-quantification results for nitrifying bacteria %
NOB
AOB ( NSO1225)
Nitrospira( Ntspa662) Nitrobacteria( NIT3)
1.98 +£0.21 8 +£0.63 0.625 +0. 28
I 4.36 £0.74 5.35+0.52
I} 9.97 £1.01 0.49 +0. 17
| 10.13 £0.93 <0.2%
v 10.9 +0. 54 <0.2%
2.3.2
SND
0.25 ~0.5 mg/L
SND
DO
poo 0.3 ~0.54 mg/L Puiss 3200 mg/L
SRT
SRT
( 5).
SRT
( PHB) .
14
2 5

Fig.5 Micrographs of the activated sludge flocs
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SND ' 40 wm
80 pm 21% 52% .
SND
2.3.3 Pno p( NH, -N)
p(NO; -N) p(NO; -N)
- p(€) Ip(N) ( JSND
p(C) /p(N) 1.89 ~2.51 2.05 p(C) /p(N)
SND .
Pro =2 mg/L pvo =0.5 mg/L p(NHS =N)  poy (
® Peop ( Poo =0.5 Il]g‘L'lJ
* P (Pp=2.0mg L)
— Prop — KB (p,,,=0.5 mg-L™) - p(NH,*=N)(p,,,=0.5 mg-L-")
- == Py B ZR (P, =2.0 mg L) - p(NH,*~N)(P=2.0 mg L")
100 Sn[ P (P =05 mg L) _ 60r

80 -=p (p =20mg-L") = R
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Fig.6 Variations of peo;, p( NH,” =N)  pyy at ppo =2 mg/L and pp, =0. 5 mg/L
6) . 6(a) 2 pno Pcop Pcop poo =0.5 mg/L
Poo =2 mg/L 6(b) pvo =0.5 mg/L PN
poo =2 mg/L 6(c) 2 poo l P Lh
Pro =0.5mg/L py 14. 9% Pro =2 mg/L pay 2.5%. 1h
Pro =0.5mg/L pry 41.8% ppo=2mg/L  py 33.2%. pcon  p(NH, -
N) Poo =2 mg/L peop p( NH;” -N) 1 h Pcop
p( NH,; -N) - poo 0.5mg/L peop p( NH; -N)
pcon  p(NH; -N) .
Poo p( NH; -N) 3
1) puo p(NH, -N) p(NO; -N)
2) Poo
3) Pro SND
. Poo P( NH;” -N)
p(NO, -N) > p(NHS -N)  pyy
Poo p(NH, -N)
p(C) /p(N)
3
1) SBR p( C) /p(N) 50 ~66 d
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SND 52%
63.1%.
2) (19 1) C 40 L/h Poo <0.8 mg/L
pH*“ 7 AOB . 60 d.180
p(NO; —N) /p( NO~ -N) 95%
p(NO, -N) /p( NO, -N)
95% p( NH, -N) 97 %
3) Poo SND : Poo
Poo
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Simultaneous Nitrification Denitrification via
Nitrite Under Limited Aeration

ZENG Wei ZHANG Yue LI Lei WANG Shu-ying PENG Yong-—zhen
( College of Environmental and Energy Engineering Beijing University of Technology Beijing 100124  China)

Abstract: At normal temperature of (19 +1) °C  without the addition of external carbon sources simultaneous
nitrification denitrification via nitrite ( SND via nitrite) was studied in a lab-scale SBR treating domestic
wastewater with low ratio of carbon to nitrogen. The results showed that under the long sludge retention time
( SRT) of 50 ~66 d and limited aeration with the maximum py,, below 2. 0 mg/L and the average py, of 0. 65 mg/
L partial nitrification to nitrite was successfully achieved with p( NO, -N) /p( NO_ -N) over 95% . Moreover

denitrification occurred during the above aerobic nitrification phase. The average py removal efficiency by SND
via nitrite maintained 52% and the maximum was up to 63. 1% . The low p,, concentration under limited
aeration is the key factor to achieving SND via nitrite. Under a long time operation with low p,, concentrations

the altering of nitrifying communities micro-environment for denitrifiers growth and biodegradation characteristics

of pcop and p( NH,” =N) promoted the occurrence of SND via nitrite.

Key words: simultaneous nitrification denitrification ( SND) via nitrite; ammonia oxidizing bacteria ( AOB) ;

limited aeration; sequence batch reactors



