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Abstract: It is realized short-cut nitrification and denitrification in an A/O pilot-scale plant treating actual domestic wastewater
controlling DO concentration (0.5 mg/ L) in low level at normal temperature, the average nitrite accumulation rate reached 85% or
above. Three operational modes: low DO short-cut nitrification and denitrification (Mode 1), low DO complete nitrification and
denitrification ( Mode 2) and high DO complete nitrification and denitrification ( Mode 3) were briefly compared, based on the
nitrogen removal, operating cost. sludge characteristics and operational mechanism. Experimental results showed that the Model is
the best modes of biological nitrogen removal, in terms of improving nitrogen removal and reducing operating cost. The net pH
change in aerobic zones and anoxic zones is high for Mode 1, but the net pH change in anoxic zones is very small for Mode 3. The
nitrification rate is the smallest for Mode 2, and the nitrification rate for Mode 3 is little higher than that of Mode 1; the
denitrification rate for Model is larger than that of Mode 3 about 15% . It is feasible using DO and pH ormrline sensors to control the
nitrification process.
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Fig. 1 Schematic diagram of A/ O pilot-scale plant
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Fig. 3 Variation of nitrogenous compounds concentration and pH value via nitrite pathway in low DO
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Fig. 4  Variation of nitrogenous compounds concentration and pH value via nitrate pathway in low DO
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Fig.5 Variation of nitrogenous compounds concentration and pH value via nitrate pathway in high DO

6. 77. UF 5K /K A R UK BE O 43. 6 mg/ L, VLA R
RIRMEN 0, 1T DO R JE T A KA A I i 4k =
fifitk, Hk/K C/N RAK, B L R G0 E A B A AN
42. 6% . S5 XA I S o P RS A AR AT, AHEAIX 1 K%
2 M E 1) pH A R, IR AT THE, L5
PAF RGN A ZE N 2.27 mg/ (goh), i 1h
#0.80 mg/(g*h).

2.3 ARGWESiTHE

AL 3 e B0 ] &, % DO g FE AT A B A 4L
14T J7 NIV AT LYIEAT 9 A 1 R S 2 B % 7 Tl
S S I,

O T~ R A A B e it e U5 % T4 R B A 4L
AT 40% , DR A AH A K B 5, K DO R %
i bz 47T )7 AL s DO R AL R A LB AT
TR R BT 22%.

OHE R PR AL 2R 2 FhisdT oy X #B e 4
SRR A B0 T, 82 R i Ak B i 4z 47 J 3 ml 5 4
20% v A7 T HE SRE, AH N B AK 20% A2 A s AT
eI,

@ A R B A FE AL R AF 12 4T 5 3, WF AL IX
pH (R AR AR SR, I 501X pH fELAN 7. 16 FRAIK 3]
6. 65, HELF X pH (AR /N B AR A fk; J 7R
Ttk Az 1T 5 2, pH AR IR s K T _Lidkig
17720, T4 pH (L JEA BT 7, 59 ARG X
pH 25 P B R K, 3 B A R A Ak S i Ak i 72
T S5 /D, ol T AR SO A s 3 R A, T LA
PR b 78 R G0 BT W AR, DR 7E B DO IR E R Ak
BRI e o, TR AR DO MR F i I8 141 375 1 i 58
A, 55 A1 PR R B S T AT BT BRAI, BT LA A R A
AT R % KT R AL e (P P R4 R 1 I
Pl FM 2R, R R B A T AT X T A R R Y

G T K2 15% .

@RE KL DO i FE Al 4k K i A a8 47 75 2,
VIR UTVETE REM AR AR LT, JF AT R AEAK DO 75 e I
R v5e SVI FEAR4EFEZE 80~ 110 mL/ o, )5 IA ]
AEAAIK DO WRIE T, RS0V RR 1 7% PEAR 5, 76 F122
AR TE S b e 2 b I, LBk B L 22K .
AFEAE A R AF AL DO 1847 7 3, iR DT PR gl
— HARLF. AR RGN R AL, 1817 7R
ik DO 5 BLT, RGEMTE P DTTE P fEZ #7482

PL 56 6 0, 7R DO %6 FEA 1k s i AL iZ 1T
JiAF, RGHAECR BARTRLF, —H ARG A4

R TL AT A I, k2 4E FF K DO W JE A IR
UFIOASALROR, AT DO WREE, A & 3R 13 5847 11
AHACRICR, X R W] 2 Pz 47 77 30 A Ak R i 1B 45
R R A28 Ak, AR 3 2R G0 A 4 28 1Y 1) A8 A0 2 R 4
IEAT 4 AT, I SE IR o KK T 5291847 2% I
H . 5546, K DO RS T 580 ke R i 4 B i
OB, B AR DO #e P 2Z MAELE IR 7

TR0 A IRLAE 4 R R R A AL B A ik R, 24
A5 BN, DO 1 pH 7RI 5& 2 50T 2 0 1 JL A
JE—FEM. nTBANH DO AT pH (1) 48 46 B0 A 18 7 il
A N PR 28 SR, AT A 6 AT A 2 il gk Ui, sl
WA RS2 AT I H 1), e GEfl =24 50 DO
FER R H LA B 4 X TIPS 5

3 g

(1) T i P ot A P2 T 11 A9 4L R 3
NI, 20 DO R T 5 BLAH A B R SR 1) 22
k&, 4RI DO WRIEZ, T BGE MEI5 e A iR 1 (1032 25
P B U, AR PR VA ) A LA B, AT SEBEAT O
T2 BRSO A RN (% DO B R A AL S A Ak



2482 o

it

e 27 &

1247 7 IR FEG Ve K.

(2) 1% DO K FEfsk R Az A7 J5 R0 T
DO A FEAS Ak R A E AT 75 3, 7F B Al B e i
22% [P0 R, I AR 2 20% . v LAY DO
FIpH 7E AL IR 2$ S0 A7 O T 24k I i 1) i 7
fas .

(3) R R ASIZE AT 7 2, 140X pH {4
P B2 8K, K pH (EBUIR, (HGRk4(X pH {224k
R/NERFEA A FERE AR AL R A Az 17 )7 2, 154
DX R R4 X ) pH AR 25 4 I 32 A 452 K. 4 A 44
SRR T- 48 FE A A 2, {8 i A MR A 258K,
R A A B 6 AH 6 1 4 R RO AL Jd R OK 29 3
i 15%.
5% ik

[ 1]  Turk O, Mavinei D S. Selective inhibition: a novel concept for
removing nitrogen from  highly nitrogenous wastes [ J].
Environ. Technol. Lett.. 1987, 8: 419~ 426.

[ 2]  SurmaczGorska J, Cichon A, Miksch K. Nitrogen removal

from wastewater with high ammonia nitrogen concentration via

[3]

[ 4]

[5]

[6]

[7]

shorter a nitrification and denitrification [ J]. Wat. Sci. Tech. ,
1997, 36( 10): 73~ 78.

Villaverde S, Garda Encina P A, Fdr Polanco F. Influence of
pH over nitrifying bio-film activity in submerged biofilers [ J].
Wat. Res., 1997, 31(5): 1180~ 1186.

Hellinga C, Schellen A A J C, Mulder J] W, et al. The
SHARON process: an innovative method for nitrogen removal
from ammonizrich wastewater [ J]. Wat. Sei. Tech., 1998,
37(9): 135~ 142,

Minch E V, Lant P, Keller ]J. Simultaneous nitrification and
denitrification in bench-scale sequencing hatch reactors [ J].
Wat. Res., 1996, 30(2): 277~ 284,

Yuan Z G, Peng Y Z, Ochmen A, et al. Sludge population
optimisation in biological wastew ater treatment systems through
orrline process control: What can we achieve? [ A]. In: The
2nd International Conference on Instrumentation, Control and
Automation| C]. Busan: 2005.

Laanbroek H J, Gerards S. Competition for limiting amounts of
oxygen between nitrosomanas European and nitrobacteria
winogradskyi grown in mixed continuous cultures [ J]. Arch.

Microbiology, 1993, 159( 6): 453~ 459.



