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Utilization of pH to Enhance Denitrifying Dephosphatation with Nitrite as

Electron Acceptor
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Abstract; In view of the inhibitory effect of NO, and its potential harm to biological phosphorus
removal from wastewater, pH was employed as a controller to optimize the denitrifying dephosphatation
system with NO, as electron acceptor. The results showed that the performance of SBR ; was degraded by
replacing NO; with NO, . However, the performance recovered to some extent after the increase of pH
value in the anaerobic stage (from 7.0 0.5 to 7.8 £0.5) , such as anaerobic phosphorus release and
anoxic phosphorus uptake, etc. Limited by the lower energy production of NO, and the loss of specific
denitrifying  phosphate accumulating organisms ( DPAO ), the enhanced partial denitrifying
dephosphatation system was close to classic anaerobic biochemical mode. However, it still performed a
mixed DPAO/glycogen accumulating organisms ( GAO ) metabolism, which could be verified by
stiochoimetric coefficient of APO; /AHAc. The estimation of bacterial population showed that the control
strategy of a slightly alkaline environment could promote DPAO and restrict GAO growth.
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Tab.1 Control of operational parameters in SBR ;
EATIIA] /d 1~60 | e1~100 [ 101~124 | 125~159 163 ~221
R4 BL pH (B 7.0£0.5 7.8+0.5
BRAA B AR/ NO; 18 18 18—0 0 0
(mgN - L") NO; 0 030 30 30 30
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Tab.2  Detailed composition of synthetic wastewater

mg - L™

i H WE i H {5358
COD(NaAc) 110 |[Mn(MnCl, - 4H,0)| 0.003
N(NH,Cl) 5 ||Zn(ZnSO, - 7H,0) | 0.006
P(KH,PO,) 5 ||Cu(CuSO, - 5H,0)| 0.001
K(KCl) 10 H,BO, 0.025
EDTA 2 I(KI) 0.025

Mg( MgSO, - 7H,0) 6 Co(CoCl, - 6H,0) | 0.008
Ca( CaCl, - 2H,0) 3 Fe(FeCl, - 6H,0) | 0.065
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Fig.1 Removal effect of phosphorus in SBR; at different pH

K 2 Sy ATE] pH AE 251 T SBR,, 19 i B ASCR
LU pH (R 42 & § BUB AR NO, IR E
(NO; ., ) AN 12 mgN/L 3B 20 R FE 2 6 mgN/L, Z {4k
THAER AV IR I 2 PHA 78 B pid I,
TR PHA B9 02 10 T 5407 6E L 1245
WIEZR T SBR,; 1 DPAO (1437 14 38 5 sl i A 6 %
ERyEISE . R, Wit NO, Sefiffh™ Bl LA A7
B AT PO, BA IS Poly-P (14 i, P/N
B (B A R W i 5 2 AR IH AR R Z L) AR M 0. 16
molP/mole ™ F 5 2 0. 18 molP/mole ™

pH fH 4 7.0£0.5
32 N haaa ihsddsssasssad 100

e s I S

'VA = )
il

pH {4 7.8+0.5 o AR 150

- LR
W%

)
=

NO, /(mgN-L™)
>
BRI %

8
0 - - - - - 0
150 162 174 186 198 210 222

t/d

2 7B pHESHHT SBR KB mBR
Fig.2 Removal effect of nitrite in SBR,, at different pH
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Fig.3  Profiles of key substances during typical operational

cycles in different stable SBR ;
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Tab.3 Change of key substances amounts during typical operational cycles in stable SBR ; at different pH

5 - IRAB - - A ~
SBR,, SBR,," SBR, SBR,, " SBR,," SBR,
HAc /(mgC - L") -36 -36 -36 — — —
PO; /(mgP - L") 17.6 25.5 30.8 -20.4 28.9 -34.5
WiE/ (mgC - L°") -28.2 -21.3 -18.9 31.3 20.8 21.2
PHB/(mgC - L") 41.7 44.5 48.1 —-42.1 -42.8 -45.0
PHV/(mgC - L") 19.5 8.0 3.8 -19.6 -8.6 -4.1
TE: BT R Y BUHAE " s SBR . 7w pH (H Fis17,

- 119 -




#3545 H15#H

FOE % K HE K

www. cnwwl1985. com

SR AR ISR PRV AR A6 (78 R GEAT L M D 1
FRVEFH . Welles 25" )0k R 245 APO./AHAc
{H7E 0.01 ~0.93 molP/molC Z 8], H5 Candidatus
Accumulibacter 20 Jif, . Poly-P & & . pH {H fll GAO FH
Ko Zikg, APO; "/ AHAC {H I AR LR R G R
BT DPAO GAO JEAZIYIR A AR RHE .

TS NE 3 BT LEH, 51 ~60 d Hh L
NO; N2 SBRsMIHL™  HE1L )5 B9 SBR,, AT fiE
A 5 A ) 4 52 i A BR A 8T X (B A A5 i 2
PT BB 5 BR AL X T RE S NO, B AL RE &R
BAR B R E 1) DPAO itk A1 K
2.3 pH {EXKEFEBEN M

WS REHERESER(pHENRN 7.8 +
0.5) 7EA ] pH (B AT (19 PO AR , 45 1
Kl 4 frs. ATLUE 5 IR BB Rt b pH (E 1)
TGN o X2 i T pH {E 28/ 1 HE S
D1 AETG Ve T LR iz i S AL T =5 19 ATP 34 T
M BOE 2 (1) Poly-P K fif BB R o

AR«

60 | pH {E% 8.5 140
—~ - pH ﬁjﬂ 7-5 —
D45 < pH i} 6.5 130 &
9 )
£ 30 120 &
g o pH {EH 8.5 E
215 «pH ik 75110 =

4 <pH{HN 6.5 0
0 I5 30 45 60 75 90
t/min
B4 pHEXFRRK BRI
Fig.4 Effect of pH on anaerobic phosphorus release
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Tab.4 Change of DPAO,GAO and OHO in stable sludge

Tféf (IfgLVSLS/,) DPAO/% | GAO/% | OHO/% (Hfgjﬁif%;) DPAE?%?;ES@ ' g’éf\’/l;};;,i;n%i:' )
7.00.5 | 920 | 28~41 |s4~67| 5 0.040 0.068 ~0.091 31.1~44.5
7.8+0.5 | 840 | 38~54 |41~57] 5 0.052 0.079 ~0. 104 37.4~53.2
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