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Short-cut nitrification and denitrification of low C/N ratio municipal

wastewater in a pilot-scale research
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Shanghai 200237, China; 2. State Key Lab for Pollution Control and Resource Reuse, Tongji University,
Shanghai 200092, China; 3.Tianjin Municipal Engineering Design and Research Institute, Tianjin 300051, China)

Abstract: A pilot-scale biological research has been made for study on short-cut nitrification and denitrification of
lowm(COD) m(TN) ratio municipal wastewater under normal temperature. When the influent COD is 130- 210
mg/L, m(COD) m(TN) ratio is 3.2- 4.5, and the water temperature is 19- 23 , by controlling dissolved
oxygen in the main aeration tank between 0.2 - 0.6 mg/L short-cut nitrification and denitrification has been
achieved in low levels of oxygen-oxic(LO) and anoxic-low levels of oxygen-oxic(ALO) processes. Therefore, as
the HRT is 8 h, backflow activated sludge ratio is 1.0, mixed liquid recycle ratio is 2.0, and MLVSS is 1 900
mg/L, TN removal rates of LO and ALO process are up to 64% and 74% respectively.

Key words: municipal wastewater; low levels of dissolved oxygen; short-cut nitrification and denitrification

BOD; 4 K.Hanaki ° ., DO
100 mg/L Y 0.5mg/L ,
I ) NHS_ N ;
, 40% , NO, - N
z 25% 3 DO ,
(DO) NO, - N
[ 1 (863) (2002AA601023)

0. ,2003, 16(4):1- 3.

[ ] (1965— ),1990 L
(3l : (M. ,E-mail: jinyiyang@163.com,  : 13688409811
,1997: 163. [ 1 2006 - 06- 15( )



2006 - 11, 26(11)

1.2
1.1 )
) , , 1
, 1
, 7.92 2490 4.62 m® 1.3
, 2.85m, 2.0m, pH DO WTW
25h pH330i pH Oxi330i DO
6
4
] . - 2
I_ 2 ] 11 m
o j- 5 ) AO ,
3 <_“_l ik H i
T ‘e 2 3 NH,- N TN
55% 36%,
1—FWRAK 22— MM 3—BE K E 4— B ML ;5—A ,
ERHFE6—SREWE ; 7— B ;8—F AN,
9—HE TR ; 10— K ) K.
1 Hanaki  ° , DO 0.5 mg/L
1
H coD/ ss/ NH,- N/ NO; - N/ NO; - N/ TN/ TP/
P (mg L) (mg L) (mg L) (mg L) (mg L) (mg LY (mg LY
7.46~7.86 48~ 266 19~ 456 10.6~45.4 0~0.39 0.19~1.84 15.7~53.7 1.1~6.4
7.53 158 58 35.2 0.03 0.75 415 3.8
, , 2 7
DO<0.2mg/L 7 , (NO, - N NO; - N NO, - N
DO 0.2~0.6 mg/L )  60% , , 12
2 90% NO, - N
, DO 2.0 mg/L , , 50% 8 ,
DO ,
; NH;- N NO, - N : 3
(NHs-N NO;-N  NO;-N) : , ,
— (LO)
1‘:‘\ [l ’ ’ -
£ — (ALO) :
# so 100
# 49d 2
o 40 {180 ®
5 ﬁ 3
§ 30 160 = )
. 20 lao E 3.1 NO,-N
& 0 5 3 ,LO ALO NHs- N
€0 odmmd U o R
Yo, Taun N
4L ) 3 TN cop
2 4 3 4 , LO ,



2006- 11, 26(11)

2
AO Lo ALO
23~25 21-23 19-23
/(b 462 465 474
HRT /h 8 8 8
10 10 10
15 20 20
MLVSS/(mg L) 1482 1860 1876
SVI/(mL: g 1106 2155 206.9
m(CoD) m(TN) 4.1 3.9 36
/d 16.2 1756 235
0.1~02 0.2~0.4 <01
(m%oﬁrl) 0.2~3.0 0.2~05 0.1~05
26~4.1 24~40  34-57
3
AO Lo ALO
/(mg L) 15753 17384  148.38
cop (mg LYy 2171 40.39 29.89
% 8620 76.80 79.90
/(mg L) 3537 40.15 34.10
NH; - N (mg LYy 1587 0.41 0.63
% 5510 99.0 98.10
I(mg LYy 3797 44.32 41.20
™ I(mg LY 2422 15.82 10.80
% 3620 64.30 73.80
Img LYy 347 424 401
P (mg LY 242 3.88 273
% 3030 8.50 32,0
. /(mg LY 0 0.02 0.02
[mg LY 143 13.96 791
. I(mg L) 053 0.71 0.77
I(mg Ly 771 113 123
1% 156 925 86.5
§
B
P

H
o JELOLY)
—— FRE(LOLY) - FE(ALOLY)

—~~ HELOLE)

RT/h
- HHALOLY)

—— WEALOLY)

P 50‘
:;é, 404
= 30
% 20;
E 10 '
e L. 0
0 1 2 3 4 5 6 7 8
HRT/h
T Coborh) - CopLoTh)
4 TN COD
) NO; - N :
, , NO, - N
,NO, - N
; ALO
NO; - N 4 :
, NO; - N
NO, - N :
, NO, - N NO; - N
3 , NO; - N 0.1
mg/L , NO, - N
DO 0.2~0.6 mg/L,
; , NO, - N
NO; - N , DO
2 mg/L, , 1h
NO; - N 0.5mg/L
3.2
) NO; - N ,
NO; - N LO
NO, - N N;, TN
2 , LO TN ,
TP NO, - N
, 5 , POS- P
, LO )
COD
, 0, NO/-N ,
0, o
COD ,
ALO



2006- 11, 26(11)

3 4 , ALO
, COD
1 mg COD, ALO 0.37 mg
TN, LO 0.22 mg TN ,
. , TN
, ALO TN
LO 10%
I
] ]
- E P
Foop .
g o : 2 3 ;i{T s 6 |7 ;3
-0~ LOT# - ALOL ¥
5 PO - P
ALO , ,
NO, - N ,
NO, - N ,
5
, ALO LO
, TP 32% ALO
3.3
1 2 ,
., AO , LO COD
1 DO COD
DO
COD , LO
COD 50 mg/L ALO
LO , COD
; COD , DO
COD
34
, SVI 50~150 mL/g
1 1 ,LO ALO Svi 200
mL/g , AO SVi 1 B.

E. Rittmann %

, SVI>200 mL/g

, DO
4
(1) CoD 130 ~ 210 mg/L,
m(COD) m(TN) 3.2~4.5, 19~23
DO 0.2~0.6 mg/L,
LO ALO
HRT 8h, 1
2, MLVSS 1 900 mg/L . LO
ALO ™ 64%  74%
(2) ,
,TN 10%
(3) , DO
CoD DO
[ ]
[1] 3.

, 2000, 26(1): 6- 10.

[2] Yoo H, Ahn K H, Lee H J, et al. Nitrogen removal from synthetic
wastewater by simultaneous nitrification and denitrification (SND)
via nitrite in an intermittently-aerated reactor[J]. Wat. Res., 1999,
33(1):145- 154.

[3] Abeling U, Seyfried C F. Anaerobic - aerobic treatment of high-
strength ammonia wastewater-nitrogen removal via nitrite [J]. Wat.
Sci. Tech., 1992, 26(5- 6):1 007 - 1 015.

[4] , . .

[J1. ,2002(2) : 34- 44,

[5] Hanaki K, Wantawin C, Ohgaki S. Nitrification at low levels of
dissolved oxygen with and without organic loading in a suspended-
growth reactor[J]. Wat. Res., 1990, 24(3): 297- 302.

[6] . [M]. 3

,1989: 252 - 286.

[7]1Bliss P, Barnes D. Modeling nitrification in plant scale activated
sludge[J]. Wat. Sci. Tech., 1986, 18(6),139- 148.

[8] , . 1.
,2003(6):20- 21.

[9] , . [(M].
,1998:49- 52.

[10] , . - M. 2

,1999:185- 187.

[11] Rittmann B E, McCarty P L. : [M].
: , 2004: 292- 294.

[ ] (1971— ), 2005 . ,

:021- 64253132, E-mail: giuzhaofu@126.com
[ 1 2006 - 06- 23( )



