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Sludge Population Optimisation in Biological Wastewater Treatment Systems

Through On-line Control
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Abstract; The structure and function of activated sludge community were studied in an A/O pilot-scale plant treating actual domestic
wastewater. FISH results show the feasibility and effectiveness of sludge population optimisation. A/Q process short-cut nitrification with process

control of DO and aeration based on DO and pH on-line sensors can be achieved, and gradually eliminated nitrite oxidising bacteria, and

therefore achieved nitrogen removal via the nitrite pathway. It can be realized sludge population optimisation, improving nitrogen removal and

saving operational cost at the best with on-line process control.
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Fig.1 Schematic diagram of A/O pilot-scale plant
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Table 1 Influent characteristics
D . ;- ;-

S H oH c04 TN_l NH; -N NO; -N NO; -N BE WE

/mg- L /mg* L /mg-L~! /mg- 1! /mg+L7! /C /mge L~
Xl 7.15~7.7 163.2~389.7 68.5~110.2  65.4~105.7 0.05~0.25 0.69~1.83 13 ~ 27 200 ~ 420
EHE 7.5 248.6 84.9 79.1 0.15 1.18 20 320

248.6 mg/L, M # K B8 (TN) B ¥ E 4 84.9
mg/L, # K FEH C/N BARAL N 2.93.
2.3 AWEERFE

COD.TN.,NH, -N.NO; -N.NO, -N, PO, -P., &5
FE MLSS S5 4547 2R A R AL M AR o 5 B 52
KRG G W . DO Ul 8 R WTW-level2 ¥4 f#
HTELRL, pH EA ORP 3k F WTW-pH/Oxi 340i TE4%
e AL .

B Amann B 1E 7 35 # 47 FISH 470 %
A 4%PFA, 4 CHRMAETXISRFESEE 2~3 h. 3HE
FEJE R TS PR A a8 FE 2 B 1 min, Y 5 TR 0 7E BA B
BHEINBEER L, SR TRELAERERT
50% \80% 1 98 % i) Z BE I W B K 3 min. X%
IR 4 B HE 0.9 mol/L NaCl, 20 mol/L Tris/HCI,

0.01% SDS M BEiE, pH7 .2 B K eARiIC W ERH
MREH BB TREZERRP,E46CT HERES
L2 h . ERERE, RAGREMRTE 48CT ik
JB 20 min. 7€ F 15 MBS L BB L R ik, X
BNTSRAESHEALIEE 20 ~ 25 5K B8 B (OLYMPUS
BX52 XX B M) A FEE S (Leica QWIN

Software) .
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Fig.2 Relationship between DO concentration and nitrite accumulation ratio
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Fig.3 FISH results for AOB and NOB under long-term low DO operation
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Fig.4 Variation of nitrogenous compounds concentration and DO, pH with on-line process control
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Fig.5 Variation of nitrogenous compounds concentration and DO, pH without on-line process control
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Fig.6 Variation of nitrogenous compounds concentration and DO, pH in high DO with NOB inhibited
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