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Abstract: In order to investigate shortcut nitrification, an ntermittentaeration SBR was employed to treat the domestic wastewater containing
low concentration of NHj . The results shows that under the SRTs of 10, 5, 2.5 and 1. 25 d, NO; produced in effluent were built up to 18,

19, 14 and 5 mg L, respectively, with accumulation ratio of 73%, 85%, 91% and 78% respectively. As to the continuous aeration SBR,

however, the NO, accumulation ratos were only 14%, 21%, 31% and 34% . In addition, the corresponding removals of NH, in the
intem i tent aeration SBR were maintained at a comparable level in contrast to those for the continuous-aeration SBR, i.e., 97%, 95%,

76% and 39% v 2%, 97%, 71% and 47% . By exploring the growth kinetics of nitrffiers, ammonie oxidizing bacteria (AOB) in the
intem i tent aeration system was capable of increasing its biomass in the reactor by an elevation in growth yield ( Yios), which as a result
compensated the decreased specific substrate utilization rate at low DO level and further led to the unchanged M value and NH, oxidation
rate. Onthe contrary, nirie oxidizin bacteria (NOB) was lack of the function of compensabiliy, and it hence lowered the H  value and NO;

oxidation rate, and therefore resulted in an accumulation of NO; in the effluent.

Key words: shortcut nitrificatbn; dynamics; intermittent aeration; nitrite (NO5 )

(NH; ~ NO;) . -
25% 40% 0%
L= (AOB)
(NOB) , ,
DO pH (FA) SRT ,
i , AOB NOB NO2
[1~9]
NO2 (2711
e . 4 SRT[ B : 2008-0+29; :2008-05-06
[11,12] [ 12, 13] [14, 15] . ’ (20776134);
( 2007C13081 );
, ; (20062912A06)
. (1978~ ). . .
NO2 ,E-mail: jyff@zjut. edu. cn



86 30
N +
1 H,
SBR, .
1.1 1 SRT
2 SBR (SBRi  SBR:), NH: ( NO:  NOs
2L, 6 h, TN ).
55h 0.5 h / ]/  .SBR, SBR, , SRT NH
( 15 min/ 1 ,SBR;, SBR, NH;

15 min ) ; ; SRT , 97% 95%
pH 0.5 mo}/ L HCY NaOH 73~80 5 760 39% 0% 97% 1% 47%, AOB
SRT 10 5 AOB
2.5 1.25d; 1.6 L. ( B NH.

),HR 7.5 h. 1

1 SBR, S
o e NH: ,
Table 1~ Operational parameters for the SBR, and SBR, .
- SRI/ d 10 5 25 125 > NH.4
( : : /d 40 80 20 20 SBRi  NHJ ,
DO/l 00 ( SRT10 5 2.5
SBR SRI/ d 10 5 25 1 25
2 d w0 80 20 1.25d TN %% 40% 30%
( ) DO/mg* 1" ! 2~ 8 18%'"" ).
100 100
, (mg/ L,
) : COD 187~ 327 ( 248), BODs 89~ 80 1%
Q X
165 (108), NHi-N 20.1~ 40.9 (29.7), TN 23~ 46 5 60l o0 %
&®
(39.2), TP 4.4~ 6.1 (4.7). b ¥
[16] s 40 -1 40 g
; pH g SBR; £fx%
[ . —O— SBR; ZR%E
WTW MultiLine P3 pH/Oxi 20 —a— SBR,#fk%E 20
12 —A— SBRoAME
¢ 0 1 1 1 | 0
1 3 5 7 9 11
1052.5 1.25 dSRT , SR1d
100 200 400 800 mil.,
WS40 L 50 1 SBR, SBR, NHj
ng/L NHZ NOE , Fig. 1 Removal and oxidation rates of NH}
400 mL( 421 0.5 ), VSS 800 in the SBRy and SR,
mg/L, , . 2h .
’ i ’ 20 + NH: SBRi  SBR:
min NO;  NO; NO; NH SRT ’ ’
NOP NO; 1 29 22mgL 3 1 11 20 mg/L.
D 2
’ ' 200 23 23 45 72 LC028 20 38,87 L
AOB NOB 10 5 2.5 1.25d SRT me/ mg/L.
[PX, mg/(led)]. PX  AOB ’
g/ (Led) ST NHL
NOB (X, mg/L) (P, 1d) A
[17.23 COD , NH.
’ 23 (SBR), @D 31
2 . COD SRT
+ [ 19~ 24

2.1 NH{



NO; 87

SRT
COD
DO
DO ,
NH; ,SBR,  AOB SRT
25 100
—e— SBR, AKX
20 —o— SBR; A& | go
e |y
é 15 - 60 g"
% 10 - 40 §4
H H
5+ - 20
0 0
1 3 5 7 9 11
SRT/d
2 SBR, SBR, NH} COD
Fig.2 Concentrations of effluent NH} and COD in
the effluent SBR, and SBR,
2.2 NO:
NO2 2 : NH: NO:z
) NO,
NO; TN
NO, i
NO, NO; , NO,
NH, 3 ,
SRT( ) NO:
SRT  NO:2
NH: ( 3.

NO2 ) 4, SRT 10 5 2.5
1.25d NO, 466 3mgl,
NO,  14% 21% 31% 34%. SBR,

SBR,
NO, NH; ( 3,
NO2 SRT  NO:
73% 85% 91%  78%.
2.3
NO, (AOB  NOB)
(PX)
SBR  AOB NOB

100 100

80 |- 80
8 2
5 60 - 460 3
= —e— SBR, WML <
J}If —o— SBR, M ®
S 40 —a— SBR, &AH 140 E

—~— SBR; AR
20 4 20
o % 0
1 3 5 7 9 11

SRT/d

3 SBR, SBR, NO; NH}
Fig.3  Comparison of oxidation rates for NO; / NH}

in the SBR, and SBR,

O Wik
B RIZTL 8

NO, /mg-L!

4 SBR; SBR, NGOy NO3

Fig. 4 Concentrations of effluent NO3 /NOj3 in the SBR; and SBR,

= ;m+.:99 (1)
BB KOS (Vd)
(1/d) (mgL)
(mg/L)
= B b (2)
= Veg- b= 1;(-.5;_ b (3)
0bYq X (d)
(1/d) (1/d)
(mg/L)
AOB  NOB 5
NO,  NOs NO;

NO,



88 30
: TN NH; ., NHi DO . P
S, (3) (4) ), PX .
1 PeY-*S, , 2 AOB
E = L) . - b ( 4)
PeXei NOB PY b W, K . 5 SBR:
(PY) SBR, AOB NOB PY b ,
() (2, (5): 2 AON  NOB
S = 1 e U, - K (5 PY b B, K 3.
R 2 RT AOB NOB
7 SRT PX 52 Table 2 Bioma-ss indexes f(.mr. AOB arjd NOB under
the different conditions of SRT
4), 2 . PY b; ; PX SRI/d
b (5), S 0 2 /mge (L d) - ! 10 5 25 .25
nK 2 PY AOB SBR, 328 181 60 39
, AOB  NOB PY SRT | B, o owm e
SRT ¥ OB SBR, 39 16 4 3
s ’ SBR, 146 120 33 8
P (
1.0 1.0
@) ()
s 7" 0.500 7x - 0.079 3 os | = 027882~ 01122 “
- 06 - 06 N-SBR,
© ©
15 Y\N-SBRZ -5 N-SBR,
“ 04| % o04 |- *
02 | y=0.3806x-0.1228 02 - y=02509x-0.115 5
0 | | | I | 0 1 L I
0 05 10 15 20 25 3.0 0 1 2 3 4
S . Sy .
I?Z_t/d 2 }724/d 2
5 SBR, SBR, AOB(a) NOB(b) PY b
Fig. 5 FEstimation of PY and b for AOB (a) and NOB (b) in the SBR; and SBR,
3 AOB NOB NO; ; 2.5d>5d> 1.254d
Table 3 Effed of ntemittent aeration on the ( 10 d) ’ 4
kinetic congtants for AOB and NOB
; : 1 : AOB NOB
- - uyd oo -
PY/d yd o K/mge L. ( 3. , SBR,
\OB SBR, 0 50 0. 08 0.67 46
SBR, 03 0. 12 0.60 21 AOB Y . NOB .
NOB SBR; 02 0. 12 P R PY.\» SBR, 0.38
SBR, 0% ol SBR: 0. %0, Yios .32 ; Pl
24 NO- 2 s 0.25 0. 28,
) ? _ Yo . ,AOB
2 NO2 SBR: b, 0. 12
PX son : 33.3%; NOB b 012 011,
PX xos ( SBR: ) PX
SRT , ; baon AOB
NH: NO» ()




1 NO; 89
DO AOB s SRT , NO,
+ _
NH, ( ) NO,
; ,AOB Yios (3)
2 2
AOB , TN
SBR;  NHy
[1] ) , ,
AOB lllﬂ
(1. . 007, 27
, 0. 60 (11): 1809-1817.
pal . %
Goreau ' Carlucci ! [2] \ , .. SBR
AOB , NOB . , 2007, 27(4): 68
Yo DO ®0.
B [ 3] s s SHARON
’ NO: ( 1. L2008, 59( 1) : 201-207.
2), NO, , AOB  NOB [ 4] ., .
DO ( 02~04mgL 12~ - 2008, 28(1): 8791
1.5 mg/L) DO NOZ_ [ 5] Sliekers A O, Demwort N, Gomez J L C, et al. Canpletely
' (18,15 26] autotrophic nitrogen removal over nirite in one single reactor| J].
: ’ NOB Wat Res, 2002, 36(10): 24752482.
l']‘m ( [ 6] Temda A, Yamamoto Y, Igarashi R, et al. Feasibiliy of a
) , SRT membrane aerated biofilm reactor to achieve controllable nitrification
SBR, [J]. Biochen Engin J, 2006, 28(2): 123-130.
1 ’
- [ 7] ; ; ,
SRT (1.25~ 10 d), NO, AO [J]. , 2007, 28(5) : 1044-1049.
[ 8] Blakburne R, Yuan Z G, Keller J. Parial nitrification to nirite
NO, wsing lov dissolved oxygen concentration as the main selection fador
2
( SHARON [J]. Biodegradation, 2008, 19(2): 303 312
[ 9] KimJH, GuoX J, Pak H S. Comparkon study of the effects of
pH ) ( DO temperature and free anmonia concentration on nitrification and nirite
SRT ) accumulation[ J]. Proc Biochen, 2008, 43: 154-160.
, SBR: [ 10] ) ) y /
SBR2 Ko 4. 6 2.1 [J]. , 2000, 27(12) : 2477 2482.
, . .
[11]  Pollice A, Tandoi V, Ledingi C. Influence of aeration and sludge
me/LL. , ,AOB . crne e e o ae Y
retention time on anmonium oxidation to nitrite and nitrate[ J|. Wat
¥
NH4 , Res, 2002, 36: 25412546,
R [12] LiJ P, Healy M G, Zhan X M, et al. Nutrent removal from
, NHX ( 2) ) shughterhouse wastevater in an intemmittently aerated sequencing
hatch reactor[ J]. Biores Technol, 2008, 99(16) : 7644-7650.
[13] Shao L M, He PJ, LiGJ. In situ nitrogen removal fran leachate b
3 Sha G 2 I fran leachate by
bioreador landfill with limited aeration[ J]. Waste M anag, 2008, 28
(I)NO,  SBR, , (6): 1006-1007.
[14] Lim B S, Choi B C, Yu S W, e d. Effects of operational
rameters on aeration on off time in an intemitent aeration
, 125~ 10d SRT "
_ membrane bioreactor[ J]. Desalination, 2007, 202(+3): 7782.
, NO2 B% ~ 91% . [ 15] ’ ’ 7 SBER
(2) R NH 1. ,2008,29(7) : 1860-1866.
AOB Y 1161 ML ).
, 1997.
( AOB ) DO
[17] [D].
; NOB , 2006.
Hy, 3 [18]  Jiang Y F, Wang L, Wang B Z, et al. Dynamic response of



90

30

denitrifying poly-P accumulating organsms batch culture to increased

(5: 8878%.

nitrite concentration as electron acceptor[ J|. J Environl Sci Heal Part [23] Hanaki K, Wantawin C, Ohgaki S. Effect of the activity of
A, 2006, 62 (11): 255-2570. heterotrophs on nitrification i a suspended growth reactor[ J]. Wat

[19] , . , Res, 1990, 24(3): 289-296.

[J. ,2008,29(2) : 332-337. [24] Jiang Y F, Wang L, Wang BZ, et al. Biological nitrogen removal

[20] s s s with enhanced phosphate removal in ( AO) 2SBR using single sludge

[J]. ( ), 2007, sysem[ J]. J Environ Sci, 2004, 16(6): 1037 1040.
33(6) : 685690. [25] GoreauT J, Kaplhn W A, Wofsy S C, et a . Production of nitrite

[21] Berends D, Salem S, van der Roet H, et al. Boosing nitrification and nirate by nirifier at reduced concentration of oxygen[J]. Appl
with BABE[ J]. Wat Sci Technol, 2005, 52(4): 63-70. Environ Microbiol, 1980, 40: 526-532.

[22] Kin D J, Kim S H. Effect of nitrite concentration on the dstribution [26] Caelucci A F, McNally PM. Nirification by marine hacteria in low
and canpetition of nitrite oxidizng bacteria in niratation reactor concentraton of substrate and oxygen[ J]. Limnol Oceanogr, 2004,
systems and their kinetics characteristics|[ J]. Wat Res, 2006, 40 19: 136-139.

« » 1976 . . .
« » , « , , 2 ,
2 2 2
( » , ) )
MEDLINE; EI: CA: AJ; BP;
M; JICST ; 7R; (CSA):
Environmental Sciences; (CSA) : Pollution Abstracts; (CAS): Life Sciences Abstracts —;
(CSTPCD) ; ( )
(CNKD ; C s (CSCD);
2 2
« »2009 16 , 70/, 12
: ON1- 1895/ X : ISSN 0250-3301
: M 0205 :2-821
: 18 (2871 ) - 100085
: 010-62941102; :016-62849343; E-mail: hjkx@ rcees. ac. cn; :www. hjkx. ac. en



