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Abstract: The characteristics of denitrifying phosphorus removal in a lab-scale two-sludge anaerobic-anoxic/nitrification SBR ( Ay NSBR) system
were studied fed with domestic wastewater. The influence of some key operation parameters, like C/P; C/N> and HRT, were examined using
parallel tests. pH, dissolved oxygen (DO) and redox potential CORP) were monitored on line to validate whether they could be used as the
control parameters for this denitrifying phosphorus removal process. Results indicated that P removal efficiency showed an increased trend on
the whole with the increase of the C/P. When the influent C/P was greater than 19.39, good phosphorus removal efficiency was achieved.
However; the phosphorus removal efficiency deteriorated once the influent C/P decreased less than 15.36. On the other hand, relatively good
phosphorus removal efficiency could be maintained in the A,NSBR system even at a low C/N ratio» though the denitrification efficiency
decrease instead. It is also found that increasing the influent C/N increased the PHB amount stored by polyphosphate accumulating organisms
(PAO) and therefore the ultimate denitrification and phosphorus removal efficiency were both improved. For an excessively high C/N, the
incompletely reacted COD will be residual to anoxic stage. Thus, the pure denitrification reaction, which preferentially supports OHOs,
becomes the dominant reaction. This decreases the amount of available electron acceptors for denitrifying polyphosphate accumulating organisms
(DNPAOs) at the anoxic stage which eventually impacts the anoxic phosphorus removal capacity. In addition, since A,NSBR has two
completely independent SBR systems; it benefits to establish a process control system in terms of the parameters DO, ORP; and pH.
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Table 1  Qualities of raw wastewater/mg®L ™"

TiH e ANEON Ty
COD 114/415 237.78
BOD 62.78/296 145.50
NH; -N 12.28/117.71 35.31
TN 12.77/128.30 37.28
PO, -P 4.35/15.13 11.87
pH 6.81/7.88 7.20
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Fig.1 Schematic of the Ay NSBR and control equipment
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Table 2 Experimental approaches
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a)219 ~ 246 d two=3hrt,=5h:HRT=11.5 h
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Table 3  Effluent characteristics

KRR /mge L~ HR K5 LRI %

NH; -N 0.37~16.39(6.78)  54.93 ~100(85.89)
TN 6.7~18.87(8.61)  60.56 ~90(82.3)
PO, -P 0~13.89(2) 37.66 ~ 100(88.99)
COD 7~91(39) 64.91 ~90.36(84.56)
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I 64.33 4.45 19.39 4.35 96.43 81.16

Il 65.32 3.52 15.36 4.32 88.53 66.56
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BEJG IR ¢ B BSR4 RN IS B3R (B 32 3 b, %
RGN B I O 6T EE b AT e B B 2 41
RIR, 2 AN B B () IR A s R B 3, 43 A 50.80
mg*L™"F1 50.03 mgeL™", X B WI A7 71 AR 0 T80

ANTRANIE LA B PHB AN R DL Sl 580 W 3 P H (1)
R TR RS E 7 7 =N N TR/ =R S
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I, B 55 261 dCH A S N N TR] 2 4 1o IR 6 45
W R, 1% RAEBA 3 h K IN K PO,” -PIK JEh
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Table 5 Operation results of Ay NSBR under different

anoxic HRTCaverage value)

SN
Jabr 55 H Jv B
a b c

s 3 4 3
BRI
h gy 5 4 4

HRT 11.5 11.5 10.5
oD K 211.56 238 209.33
P Hi7K 35.22 34 25.33
mg* L,

° L& % 83.35 85.71 87.90
NHE N HEK 24.92 20.42 17.06
/mg’L_] thk X 0 0 0

LRI % 100 100 100
REH] 20.27 21.26 17.24
NOj -N R |
P R 3.0 0 0

° K 3.05 0.86 0.58
NO- N R 0.22 0.19 0.13
) ZL” PREA 0.18 0.09 0.12
e ik 3.4 1.32 1.07
- HEK 26.89/37.66 24.07/34.84  19.33/30.1
/gL K 6.28 3.30 3.56
mg*

¢ LbrE % 76.64/83.32  86.29/90.53  81.53/88.2

1K 13.04 11.98 11.35
PO p REAR 46.78 62.78 61.38
) ¢ L:] A A 16.71 26.84 27.67
e ik 3.25 0.71 2.48

EBrE % 75.09 94.11 78.18
3 it

C1D TN AU R T ST 30 3t S0 Ik 1ok 1) [+] 280 7
I A,NSBR L Zi3EAT 8 F7 9 25 B () e KA R
Z L ZHAEHE KK B SV ST T Wos AU Fa €
(K22 BR 75 G 0 £ COD~ VAL S EURN 1 1) 17 1) 2%
B Ak %) 85.89% 82.3% +88.99% 1 84.56% .

(2) #EKC/PHIC/NXT A,NSBR 3k 15 B 4 1 I 0
BRuE S R A B AE . B c/Pi L, P A
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