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External Carbon Addition Control Strategies of Step-feed A/ O Process

WANG Wei, WANG Shuying, SUN Yanan, PENG Yong zhen

( Key Laboratory of Beijing for Water Quality Science and Water Envirormental Recovery Engineering, Beijing University of Technology,
Beijing 100124, China)

Abstract: To obtain high qualiy drainage, external catbon source (ethanol) was used to enhance denitrification when low COIY N sewage was
fed to a pilorscale step-feed A/ O system. To use cathon source sufficiently, five different external carbon additon control sirategies were
proposed based on different contwl parameters, ORP and or line nitrate, and dosing positions, D3 and D4. Contwl drategies were evaluated
on investment, treament efficiency and operation cost basis. The results showed that for the short hydraulic retention time in anoxic zone, the
control parameter could not reach the set- point when control strategy [ and Il were applied. As aresult, excessive feeding of extemal catbon
source was occurred and the average COD concentrations in D4 were 192. 8 mg' L and 158. 9 mg L for the insufficient usage of carbon. In this
condition, effluent TN concentrations were 17. 42 mg L and 19. 04 mg/ L. and the external carbon dosage rates were 92 ml/ (m’*d) and 84
ml/ (m’* d), respectively. Control srategies III, IV and V controlled the external catbon dosage in D3 and D4 simultaneously. The results
indicated that the strategies had strong resistance to peak loadings and reduced the effluent TN concentration effectively. The average effluent
TN concentrations, 7.30 mg L, 8 2 mg L and 7.49 mg L and the external carbon dosage rates, 29 ml/(m’*d), 45 ml/(m’*d) and 27
ml/ (m’* d), were achieved mespectively. Finally, based on the amount of or-line sensors, reliability of treatmert efficiency and cost of
operation, the control strategies proposed in this paper were evaluated together. Compared to the other contwl strategies, the suggested extemal
catbon addiion strategy Il was testified to be an optimal contwl strategy, which was characterized by good dynamic qualities, strong resistance
to peak loadings, quick responding to loadings, and the lower external cabon addiion amount.
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Fig. 1 Schematic diagram of pilotscale step-feed A/ O system
5 R 485
CcOD 192 ~ 246 mg/L, NH;-N D~ 58 mgL, 5 .
BOD;s 110 ~ 135 mg/L, NO;-N 0.04~ 1.02
mg/L, NO=N  0.03~ 0. 19 mg/L. 1.4
COD/N . 1/d HRT
12 h, 3h 1, 50 70 ’ 3
3~ 4m/h,
90 S0mgL, COD 250 me/L..
mg/ L,
1.3
COD NHi-N NO:-N NO;-N MLSS
", Do WIW340i
, ORP WTW7301
NO:—N

WI'W TresCon

(ORP)

793

2. 3.

2

ORP
NO.—N

[ 12, 18.20]
ORP

ORP
ORP

B

2500 mg/L.

A/O

ORP

20C £1°C.
8 h.

960
DO

> 20

ORP

320 L,

4



794

, 0.886 5, , ORP
0
_.30 -
> —60
£
g
-90 y=15.206 6x - 128.66
R?=0.8865
-120
_150 | | | | |
0 5 10 15 20 25
NO, -N/mg-L!
2 ORP
Fig. 2 Relationship of nitrate and ORP value
ORP
[9,12]
, 3 . I I,
4 (D4) , I ORP
, D4 ORP - 120
mV( 1~ 3 mg/L). 1l
, D4
[91 ’
D4 1.5 mg/L.
11 3 (D3) 4
(D4) , ORP
ORP D3 , D3
ORP — 100 mV (
Smg/l. ), D4 ,
D4 1.5 mg L.
vV 2 ORP D3 D4 ,
ORP - 100 mV - 120 mV.
\Y , D3 D4
5mg/l. 1.5 mg/L.
2
2.1
4 , TN
I II D4

30

) =y

B ORP¥ &1
O ‘ Qa‘ Q4$ ORPJI 2

o f
" D, Ds D4l 7
AR

(1)

" NO, B A
A ‘ ] ‘ Q4 ‘ NO,-NJl s

D, D3 Dy

[}

(1) RS R
B ORPREM g T NO» N
O ‘ Qa‘ ORP3 4 O] (¥ | NO, Nyl 52
il Pl

r D | Ds Dy
av R R

WT‘TEQM T@Tﬁwiﬁ

O O orpmseti %) ™ |oremusit

! !

’_» Dy __ D3 Dy

) R R
B O, -N#& i B NO, -N# &

O | 93‘ ¥ Qq ¥ | NO-N¥lE
PN |

N
o wEE | |
" D. D; Dq

3

Fig. 3 Schematic diagram of extemal carbon dosing control structure
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Table 1  Evaluation of different extemal carbon addition control strategies
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