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Abstract:In order to investigate the influence factor of short cut nitrification and denitrification, the rapid
startup and steady operation of the short cut nitrification and denitrification with real time control were
studied. The results show that the short cut nitrification and denitrification can be rapidly setup by the
control of DO and pH cooperated with low DO. The excessive aeration has negative effect on the
accumulation of NO, — N for primary short cut nitrification and denitrification sludge. With real time
control and reasonable aeration time, the ammonia can be oxygenated completely and the nitrite can not be
oxygenated when aeration stops and ammonia oxygenation just completes. Thus the real time control strategy not
only realizes the short cut nitrification and denitrification, but also maintains such steady operation.

Key words:real time control,short cut nitrification and denitrification, rapid startup,influence factor,steady

operation

Lot T2, Bk 2 ek T2, 2
NH, " —N %2248 NO, —N, {H2&, 754
AW T2, w2 N3t B NO, — N #%4k
NO; ™ —N, itk & B af #2 N NO; — — N & 4b hy
NO,  —N, FiE—B 85k N, X 2 A fE 58 4 0]

s HHA:2011-12-25

DA W 5 1 G i A SO A S N AR B RE AR
B 75 90 7™ AR Atk DAL A5 S i AR A A SR A B
HDRVIEZ S

e R A AL SR AR RN - TER R AE A2 5 b B R T
PR EAREA B i aT AT 1 0 7 v R

EHE- A HTEQ7) Lo A, BB L A E A S 3T @ % 5T, (E-mail) 767314462@qqg. com,



http://gks.cqu.edu.cn

% 5 M JA

L F R B R Pt B Bh RAE R IBATAR R 133

FIAIG B L 1 75 /K AL B R 007 oy 5 B e
AL S i AL BAR IE B S B . B 28 1 A L2002
SHARON (Single reactor system for High Ammo-
nia Removal Over Nitrite process),{H 2, HiE. &
SR PESFIBAT ARG T AN . H T,
PR 2 1 K Ak BB L E ST N B AR T 2 s
B A Ak R Ak BB BN dns DO A il
M B T2 5 S o H(E R LR DL B
FF 55 o AR AA0 40 R TS VR RS LI Ak RE AN BT EE 1
Yy 5 4 BE 3 A [a] L i % i DK AL B (N OB) » BB Al
LT CAOB) . RV 1 0 » 38 2 A7 7 e PR i 52 BR 4
TR Ak S A Ak 5 B J A A S i Ak S an ol B2 E 1B
T BB 3 AT

TR R AR A A S A PR 3l AR E i
TR N &, R A TR DO 148 F 52 i i A
AR T B R SR LA vb A R A A S i AL i s S gl
DL R AR RS B AT 3R T 2.

1 B TTE

1.1 X538 Ak SKIEF KR
I FKE A B R K22 XA 1675 K 16
V5 PR B A B Ve T5 KA BT HE gE AT R . ARG TS
KB KBS O LR 1,
F1 RBAKKER

9.ORPIIE X
75

1 HEEER

SIS SR AR/ B R (O/ A W as A7 7 L i g L
1847 90 d. BRI 4T 3 AN JE ML B8 8 bl 2l
WIS BE/K G740 2 hoBREBERE 0.5 h(B A B) 0141
TN CBRANAE R B IR VULHE 2 b Ak a] S 7K F
Blo SR 1 — 2 AR B B3R 5 9 15 ) R e Y 15
Vet 7E 10~15 d. MLSS #£ i £E 2 800~3 200 mg/L.,
1.3 s HhmE

HARSHras U 5 #1057k Lk 2.

x2 HWmBMAEE

16 9 5 H R T 1 R

U2 WeRE T

pH & 6.6~7.8

COD/(mg + L™ 1) 290~370
NH, " —N/(mg+ L 1) 38~52
PO*” —P/(mg+ L 1) 2~4

BRJE/(mg « L™1) 240~370

COD 5B—3 % COD 3 il 5 1%
NO; = —N i R T OGOL B B
NO,~ —N N—(Q—Z3) — 2 Z ok Bk
NH, * —N 29 RN 4 e B

MLSS IR 87

DO FiE & WTW Inolab Oxi level2 525 % & R AX

1.2 REEEMHE

IR B EATE 38 B 4P i SBR J
i g SBR S i R F A HL 3% 58 B4 3 il ). SBR
N #% RO 700 mm, FLAE A 200 mm, B A A TR
12 LA AR HE KRR 2.5~3 L, 5K I
g 0.2~0.25, 7 SBR IV 5 BEMBE |35 B — k6]
B 10 cm FHF BOREFIHE K B IBORE F1 . 78 50 45 14 IS
T H T HEJE A A 45 . FE ROV A8 R
J5 BE MR A3k L W A0S e S 2 A B R A - 3 O
7. pH.DO.ORPCE AL ik Ji o A7) 58k B T &
N EE BRI pH . DO, ORP #5451 281k, %%
A1 1 1R 3 B A 4E R AR 30°C £1°C, ik &
EIWE 1 FiR .

2 KWERMOH

2.1 EREMURBENED
2.1.1 @AM R B HIERFE WX
FU TR A3 N A% N DO S 3 8 2
£ 0.5~0.7 mg/L, 7540 F K DO Z A4 F W1 1k
T (AOB) 1 A4 K 32 K T i A6 248 7 (NOB) 19 5§
KBS AOB &4, (A B OREE BN 25 7K TR AR e
16 30°C = 1°C 3@ 3K DO 5535 B 14 P [8) 78 R, e 5okt
i) Bt e R Ak B A A .

TEESA AL G i, pH il 4k b s B A % BR
R AR 2 A A T 25 sl i3, pHL 23 10 BRAIR
A~ =l st B N ey B A 1 = P el
DA F7E ROV 2 e o Fe vp pHO R B B e
SURT DO il 2R F i 58 BR AR 5 ) S R 2% 1 B R



http://gks.cqu.edu.cn

134 + REHR YL KB TE

% 34 %

e SO A SBROSI R Y g oYY S T 2
FE 3 PR .

351

1 21 41 6l 81 101 121 141 161

T/min

B2 2L SBR BRI FHK DO T £k

791
7.8F _-"'~-‘-
771 :"
7618
751

=
)

741
73F

72

1 21 41 61 81
7/min

101 121 141 161
B3 mEiEfHM SBR S FEA pH T f &

TEAK DO 44 7F (0. 5~0.7 mg/L), AOB % 1
R G RS R 38 5 3 b 3 A A2 B AR DO i
A BE 1 T 15 AOB B &AL RE 1 32 B 52 i
RN B NOB ) 3 58 38 2 5 A A2 4k L 38 i DO (1)
Pl TS NO, — N RRBZR,

£ SBR by a0 s it fe b  pH ik B4 T
R b TR 55 At BT, 2 B RS A A M &
W TR A A R B AR, W] B AR R K B DO
THE P NO,  —N #— L5 NO; —N, LI
pH A AE R 4 41 2 500 SE 4 ) S Pk g sh e e
A5 o AR A SR fb ) 6 E S5 o TR U 3 e S
il (4 F- B v 3 5 AOB 78 16 1% 5 8 B B i f 4
Hil 55 NOB 9 B 2E K AL TTFF NOB M SBR S i
i B IR L DL AT BB A e TR] S B R AR A Ak
i Ak 1 PR 5 3
2.1.2 @EEMILR MBS HRE ¥ SBR RN &
M BE 4E FF 7E 30 °C £ 1 °C, MLSS ¥ & 4 £¢ Ol
3 000 mg/ LA A7 . i o % 7 i & 1 4 g <= AE
30 L/h,xf & & HA R SBOR 1Y g5 e 47 91
b, Z R AL SO AL R Bh RO . HARRICR LA 4,

M 4 hElF HL.SBR a7 T 25 d 24, WA
TR RIR ) 50 26, T F A Je AR A A . 4k 22 R
2.1 1 W5k, WAL R - EH AR BTG
P HE A3 d B FR)G AN IEE B TR 85 %00 —H

PREGHEE . Bl SBR R i fL E &8 2h 5 3h i A
KB T RRE RS SBR AR GE g A T K A R
HERMT 1.5 mg/L,

1 713 19 25 31 37 43
71
: EOR AR ™ HKER o AR R

B4 SEMEUHHKSERMIEHEBRERRERL

2.2 ERBEAURBUENETEET
YRGS R R, AOB 1 RN 3 2 A
J 7 1) B a2 B e R T S Ak 1 4 i AT
LRI AT AOB #1 NOB 3% 2 K E W3 )12 S8R
[, 52B AOB 1 NOB Mt ek 5. % 4 NH, ©
—N &k NO, — N #f, i NO, —N &R
NO;  — N {3 BEAR PR, SR HUHE il i L pH L 4%
T R0 A O s BN SR T NO, - — N B
Bl S AR AL AR A G L R R . B R R S
DO ¥ & &+ HEW .
2.2.1 w3 ERasteEsg e HERE
fifi Ak S A AL RS Bl B S5 o Sl 75 5% e S 0 A R A AL
J T AR A M 1 52 K A SR 2 AL 3 4 o
JHFEJE 1 o RS ) %o 4 R i Ak Bl Ak R R T
RO I 5 iR

60 790
180

50[ S

= 08

#

1/d
HEmibKER o HKRER R R

BSs SdEERESMEEMLZNH

MNEELS Hron] 7 M 7R I o R R R o A v L B
FVESET A AN NO, ™ — N [ BUR K 5T R
B W TR AL AR E e . SBR ARG
V15 Je AT /AT A — %E 19 NOB., 18 5 J5 1 U0
R NOB A 38 B #9546 4F 58 2 B9 e W) - 2
i 5~7 d )5 NOB {& P u] PL5E 2K . [H k. 16
15+ AOB Al NOB /9 T #F 8 2 — A sh S Ay 22
P 2 L B AN AR AR Y8 40 AOB 1 NOB 19 T 1



http://gks.cqu.edu.cn

% 5 M JA

L F R B R Pt B Bh RAE R IBATAR R 135

Hom AN & A AR AL DN TS B0 AR A A R 4 AR Y 1k
o AR A B A Y

2.2.2 RHE FAIEH R A AEAL A0 R R
S 5 v E R I P S B AR R A b AR e R R Y B R
gih, —BAG o pH By @4 87 DO %
BR A A ] i 6 R R B AR Al 7R S Ak
iR AL R A 6 s

601 7190
80
solm B ; B <
o ' : . v 70§
= 40} . » N ;i 60@%
Fao| - B S0 8%
& 5| | i |20 &
W 5 i 4 -
10} n u
0 nnnhih b in.i

17d
T KR S KR R R BUR

B 6 k& SERES X ERHELIE

JNEE 6 H ] LA A S s o R R b
JEE R, 5 38 B A DO ¥ B2 RIS B (1 8 AR [ L 7
%5 dJ5 SBR &% NO, —N ERHEZ LT+
f LB 11 d J5 SBR R ek 2 s 1L .

SR JH S5 B 4 1) 5 et o 7 280 R I 4R A 5 i 5
IEBESL LT SBR R4 H NO, ™ — N RBHE &, 7]
PRUE A 58 2 A AL R BB 1IENO, — — N4k 2L A 4k
XA R i b S A T2 AT AR R O AR
fF . A S ) i A ] L PR IE B DO R BEE X T
AL RS A A T2 RS E X EENE
A R 4 5 3 NOB 3 42 %, SBR T2
R e J A AL ) 2 RN AL

PRI, ) 8 1 B A0 ) S5 B 45 ) DO 1Y
SEER p A pH 84 87 i 15 SBR T2 R Gi %
SRR AL R A IF AT R R R E B AT . SE g o
TR W S B e R S A A A R L AR PR Y
HETE.

3 & it

D) S R A SO A Dt ig 20 . ) LU % DO
A1 pH SRR 5% DO A B E/E R RS2,

D TER It BB R . &ad 5 d~T7 d 5
NOB & ¥ v A58 2k 2 . Bl & S F &1 1 22 4k
AOB F1 NOB 1) B #2518 N Wr & A= 748 4k, AT -5 3
o R R 4 R 3 R T A B R Y

3) SR JFH S I 42 i SR gt 7 2 2 M A 5 3 gl
15 1R B PRI S A e 2 Ak IRl Bl 1 NO, - —N
Ak S A AL X R AL SO AE T2 A] AR E MEHE I
CiA JLoN

>

A F7 Tl Y P9 R N ] L S IR ) DO B8 5 BR
M pH W& 4 217 A H4F SBR T 28 R Ge ik 52 R 72 il
BRI I R ORFF AR E A8 AT o S I 42 1) SR s 2 52 B
FEARR AL AL AE IR T 2R T BB

B30

[ 1] Voets J P, Vanstaen H, Verstracte W. Removal of
nitrogen from highly nitrogenous wastewaters [ J].
Journal of the Waber Pollution Control Federation,
1975, 47, 394-398.

[ 2 ] Beccari M, Marani E, Ramadori R, et al. Kinetic of
dissimilatory nitrate and nitrite reduction in suspended
growth culture [ J]. Journal of the Waber Pollution
Control Federation, 1983, 55.:58-64.

[ 3] Turk O, Mavinic D S. Benefits of using selective
inhibition to remove nitrogen from highly nitrogenous
wastes [ J]. Environmental Technology Letters, 1987,
8:419-426.

[ 4 ] Ingo Schmidt, Olav Sliekers, Markus Schmid, et al.
New concepts of microbial treatment processes for the

wastewater [ J |.  FEMS
Microbiology Reviews Volume, 2003, 27 (4) . 481-
492.

[ 5 ]Khin T, Annachhatre A P. Nov el microbial nitrogen
removal processes [ J]. Biotechnology Advances, 2004,
22(7) . 519-532.

[ 6 ] Villaverde S, Garcia-Encina P A, Fdz-Polanco F.
Influence of pH over nitrifying biofilm activity in
submerged biofilm [J]. Water Research, 1997, 31(5):
1180-1186.

[ 7 ] Hellinga C, Schellen A A J C, Mulder ] W, et al. The

Sharon process: an innovative method for nitrogen

nitrogen removal in

removal from ammonium-rich wastewater [ J]. Water
Science and Technology, 1998, 37(9):135-142.

[8] Peng Y Z, Chen Y, Peng C Y. et al. Nitrite
accumulation by aeration controlled in sequencing batch
reactors treating domestic wastewater [ J ]. Water
Science and Technology, 2004, 50 (10):35-43.

(9 wlin, ks, 24 e, Rk % e 1 iy 55 ok

X HEWEFE [T, o [ 45 Kk 4k . 2008.24(23) < 6-10.
Peng Z X, Peng Y Z, Zuo ] L. Comparison of
characteristics of complete nitrification and shortcut
nitrification [ J]. China Water & Wasterwater, 2008,
24(23) :6-10.

[10] Peng Y Z, Song X, Peng C, et al. Biological nitrogen
removal in SBR bypassing nitrate generation

accomplished by chlorination and aeration time control

[J]. Water Science & Technology, 2004,49(5/6) :295-

300.
(F#% 158 )



http://gks.cqu.edu.cn

158 T RERAE R R % 34 %
731. [16] Ahn N S. An Experimental Study on the guidelines for

C12] ERF], BB 20 2 55, 008 Xk ¢ 4 HE B % % Al

REE L VERE M [T ], R d 5 K% % 4, 2008, 30
(6):151-154.
WANG Yuli, ZHOU Mingkai., LI Beixing, et al.
Effects of stone powder on wet packing density of
cement and performances of concrete [J]. Journal of
Chongqing jianzhu University, 2008,30(6):151-154.

[13]Wang J L, Yang Z F, Niu K M, et al. Influence of MB
value of manufactured sand on the shrinkage and
cracking of high strength concrete [ J]. Journal of
Wuhan University of Technology — Mater. Sci. Ed.
2009, 24(2). 321-325.

[14] Tahir C, Khaled M. Effects of crushed stone dust on
some properties of concrete [J]. Cement and Concrete
Research, 1996, 26(7).1121-1130.

[15] Ahmed A E, El-Kourd A A. Properties of concrete
incorporating natural and crushed stone very fine sand

[J]. ACI Materials Journal, 1989, 86(4).:417-424,

(k325 135 )

[11] Peng YZ, YuDS, Liang D W, et al. Nitrogen removal
via nitrite from seawater contained sewage [ J]. Journal
of Environmental Science and Health Part A: Toxic/
hazardous Substances and Environmental Engineering.
2004, 39(7):1667-1680.

(2] R = K% IR, 4. SBR L2055 A2 i 1k P i3 3l
FAFRIRAELT ] b R B, 2009,29(3) :312-317.
LI Lingyun, PENG Yongzhen. YANG Qing. et al.
Partial nitrification SBR process quick start the
optimization of the conditions [J], China Environmental
Science, 2009,29 (3) :312-317.

(137 WG #, ok B 2245, 56 AR5 K IR AL ¥ R vk AOB 5
NOB 3% 4+t 5 9 P 15 [ 1. BRBERE 2 .2009,30(5) 1 1430-
1436.

ZENG Wei, ZHANG Yue, LI Lei, et al. AOB and NOB

using higher contents of aggregate micro fines in
portland cement concrete [ D],
Texas, August, 2000.

[17] Ramezanianpour A A, Ghiasvand E, Nickseresht I, et

The University of

al. Influence of various amounts of limestone powder on
performance of Portland limestone cement concretes
[J]. Cement &. Concrete Composites, 2009, 31(10):
715-720.

(18] ER R, A BIRIL . SR8 45, AL DX oy 5 TR 6 1 1A )

FoEtEnsm [T R TR 2% 2% 4, 2007, 29 (10)
20-24.
WANG Jiliang, ZHOU Mingkai, ZHU Lide, et al.
Effects of manufactured-fine aggregate on volume
stability of high-strength concrete [ J]. Journal of
Wuhan university of technology, 2007,29(10) :20-24.

(i 30 %)

competitive advantage in the sewage room temperature

processing system regulation [ ] ]. Environmental
Science, 2009, 30 (5):1430-1436.

[14] Zhu G, Peng Y, Li B, et al. Biological removal of
nitrogen from wastewater [ J |. Rev. Environ. Contain.
Toxicol. ,2008,192:159-195.

[15] Peng Y, Zhang S, Zeng W, et al. Organic removal by
denitritation and methanogenesis and nitrogen removal
by nitritation from landfill leachate [J]. Wat Res. ,2008,
42.883-892.

[16] Ma Y, Peng Y., Wang S, et al. Achieving nitrogen
removal via nitrite in a pilot-scale continuous pre-

denitrification plant [J]. Wat Res. ,2009,43.:563-572.

(B4 3



