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Abstract: The aim of this work is operational optimization of an A/Q process in the lab plant with synthetic wastewater for improving
nitrogen removal efficiency. Ammonia control aims at maintaining the required concentration of ammonia in the effluent by manipulat-
ing the dissolved oxygen (DO) set point and aeration volumes. Nitrate control aims at the optimal use of the denitrification potential
at any moment by continuously adjusting the internal recirculation flow or (and) external carbon addition flow in order to maintain a
desired nitrate set point in the anoxic zone. The control strategies have been based on a hierarchical structure where a high level or su-
pervisory control selects the set point of the low level or conventional controllers. Results indicated that it was possible to increase ni-

trogen removal efficiency, improve the effluent water quality, save energy, and reduce operating costs.
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Fig.1 Schematic diagram of A/O nitrogen removal process
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Fig.2 The comparisons of constant DO and cascade DO control rule
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Fig.3 The results of aerobic volumes control rule
—o— NH*-N —a— NO;-N
—a— TN —o0— NOy-N (2K %)
12
(a)
10 ~
~
o
s &
Z
)
Z
4 M
E S
2 (o]
0

1.5 20 25

2F, E23kiq=4

HAKRE /mg-L-1

Hk NO;-N Ml TN IR ERMK, WA HE 2 BE
NO; -N ¥ JF 4 2.02mg /L, B % B hn A 18 25 | i
I, NO; -N 1 TN xS 5 M R . A 4(b) Pl
#K COD ¥k & N 450mg/L.NH;-N ¥ E X 59
mg/L, REBT&EREA 4(a). FHETTHMEEE NTE
WEFGE MM, Bk TN fl NO; -N ik B & # B
K, 4NIEF RIF L E 2.5 6F, 7K NO; -N H
TN WA R, XM A 2 3= NO; -NIKRE N
1.92mg/L, B & MM AR B, K NOy -N
TN ¥R B 2= Bk 38 5000 18 0. Bl & 18 36 O & 9 2R
B, K NH, -NO#BE S G50 hn . B U O R 2 N PR3
Elf MK NO; -N ZBRRRE, B 5#KDE
P H SR BRE X AR R mALE E X, NIES
WEEE B FHEKX NO; NKERE, Ktk &
K, MANBAREE, BARABREAX NO; -NRE, B
#HABEIX K DO B3, BT LA A 8w a3

—0— NH,' -N —a— NOy -N
—a— TN —o— NOy -N (2K %)
22 6
20 ()
18 5
: ¥
4
12 g
10 3
" 2
3
6 1 o
4
2 0
05 10 15 20 25 30 35 40 45

P4 D& (] 9 L

4 T B E R XA H K NHY -N.NO; -N. TN IR 8 2 £ NO; .NRE

Fig.4 Effluent NH; -N,NOj -N, TN and nitrate concentration in the 2nd zone at different nitrate recirculation ratio
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