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Abstract: Process characteristics of denitrifying dephosphatation with NO, as electron acceptor was investigated by
adopting batch sludge culture. Through stepwise elevation of NO, instead of NO; -N added in influent, denitrifying
poly—P accumulating organism (DPAO) was gradually accommondated to utilize NO, with high concentration of 30mg/L.
During this period, DPAO had a dynamic response according to the change of electron acceptor, and it ultimately
determined the performance of P removal. Under the conditions of NOs , two groups of DPAO existed and dominated in
the system (40%~61% of VSS), namely DPAOss and DPAOs, and they were able to denitrify NO, and NO3; or NO; only
as respective electron acceptor. With the decrease of NO; and simultaneous increase of NO, , DPAOs was excluded from
the system and DPAO ratio therefore dropped down to 28%~41%.However, glycogen accumulating organism (GAO)
grew to dominance in the reactor from 31%~52% to 54%~67%, and it thus led to in decrease of P removal from 84% to
66%. Accordingly, stoichiometry coefficients of AGly/AHAc (anaerobic phase) and AGly/APHA (aerobic phase) increased
from 0.53 and 0.43 to 0.78 and 0.51 (C/C), respectively.
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1.5h R4, 2.5h §4 2h TUUE/AHEK /3 K 250 B
DRAR AN AR A5 300 1o 1 45 S 0 i R
1.8L Lyl (tu e 2 v57e), i HRT 24 6.7h.3f i
SR R V5 Y HESLSRT #I7E 12.5d.
1.2 AN LHEK

IR K Ok LA N TR K & A 4
it BB SR R R 42 B TG 3R (R 1) JRUKTERRIR
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Table 1 Detailed composition of the synthetic wastewater
EIRTH WP (mg/L) TG WKEE (mg/L)
COD (NaAc) 110 Cu (CuSO,5H,0)  0.001
N (NH4CI) 5 H;BO; 0.025
P (KH,POy,) 5 1 (KT) 0.025
Mg (MgSO,-7H,0) 6 Mn (MnCl-4H,0)  0.003
Ca (CaCl,2H,0) 3 Zn (ZnSO4+7H,0)  0.006
K (KCI) 10 Co (CoCly6H,0) 0.008
EDTA 2 Fe (FeCl;-6H,0) 0.065
AR WA RS
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HHK T b AR 4 [ 5 bt 7 R AT
JE T TS Ve T R AL R [PHA, 2 ZLALFR R 2
55T R (PHB) AR F2 55 R (PHIV) ] B B it 45
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WTW MultiLine P3 pH/Oxi 1% %8 (f [F)7F £ il
5E;PCR-DGGE 7514 4% B STk [6] 1) 77 7%, H

T EBPR " E I B R 4T
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B, SBR,s(L+5 1) NOs -N K2 44) 1 SBRuy(LA+3
Bt NO, ~N K32 4K).SBRys Bir Bl ik RAEY SRS R
AT YIMEATE EELL NOs A HLT-32441¥) DPAO V5.
7 SBR JRARERS f AHU A 2mL ¥R A 145mg/mL
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T, T IR, DAAS 52 i il 4 W 250 ot A A v 61~
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mg/L 4 3.1mg/L,%W] EBPR Ufe ~F%.thT
NO, 78 A2, HHEHENIE A7 7E—2¢ DPAO, BT H R
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M 101d FFERZENE TR NOs JEZKHKFE KT

3 5 48 SBR,y; 1 1) DPAOss 42 LU A 24 1.
7E 101~124dNO, 4EFF 30mg/L 4%, 1T NO; M
18mg/L S22 K4 Omg/L.7E L HIIE,NO; o 4R
ALE 4mg/L DLR, B2 AR H AAH NO; B 1k
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(12x5+8x3)=43%)]. b % 1 /K ' NOs ¥ 2%, T
124d 5914 57%(1) DPAOs #IK H 248 DPAO
Y E TR, EESER T 101~124d [H]
EBPR #UREM 23 T F%.

125~159d,30mg/L ] NO, Ay ME— HL 1524k,
BE#E DPAO;s 7L 5 4t 1 (1 92 18 149 5 NOy ano H
18mg/L FFE% 12mg/L, 3£ NO, #H T-H4A T
DPAO;5s AT WIS N O, 122 12 #3531 60%.
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5L Oy K LT 2RI RGO L,
FILANO; Ay HL 13244 1) SBRys R GEHA T2
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FERYAL [R]INHE 2 PHA B B J5 T R (1 K8,
X6 T 4ERF DPAO K NADH+H /NAD ~F-#ifll
TEH IR A AR ) B B 5 4 4 i
(PR AT eSS SBRs RGEHFAE PHV AR 1)
JE PR 6L

40 12
30 | S
= )
) K
E20F T
Py 2
g &
10 N
2
i ] (h)
40 120
b. SBRy3

30 £ 90 2
—_ V1]
) E
E
E 20 160
Ay 2
Z =
®
10 30 N

i 8] (h)

Bl 3 SBR,s 1 SBRy; ﬂﬂ?ﬂurﬂﬁﬁdﬁ N. P. ZFIH
HEREWRIZL
Fig.3 Profiles of N, P, acetate and cell-stored polymers in
a typical operational cycle in the SBR,s and SBR;;3
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R 2 SBR,s# SBR,; FEHAUEITEMP M RE L E
Table 2 Change amounts of the substances during a

typical operational cycle in the SBR5 and SBR;3

. RAB BB
fibr
SBR,s SBR,; SBR,s SBRy;
HAc(BLCit)  (mgll)  -36 -36 0 0
POS(LAPiF)  (mgL) 308  17.6 345 204
BEJS(LA C 1) (mg/L) -18.9 -282 212 31.3
PHB(LL C it) (mg/L) 48.1 417 450 -42.1
PHV(LLCit)  (mgL) 3.8 195 41 -19.6
PHV/PHA (%) - 94 328
B i LG A3 (Gly/VSS) - 0.14 0.19

T — RN ARAG

2.4 VPR IR B b

HL 52 AR (A Ak AT SBR,, T T RE T TE R 2 5))
A0 N I ARA_E ke EBPR 25 g AR, H T E £
Tl T R AG 558 HF PAO (%0 He A7) AL DR Gk
Z G A T 8 L B S RO VA AR AN R
GE45 R AT E 4L Henze 282 1, PAO 71 20°C
I 5 B P4 0.07~0.10g/g(CODpa), M 1
R TE R 2E R VE N A LA A 3, R R
iE M F DPAO W .4 7 fE iF 5L E BL T
7E:DPAO. GAO Fl— 5% W (OHO) S5 A )1k
W AEE K COD W i K 5 A 45
DPAO H % P %0 0.02g/g; KA B DPAO X
COD W 512 PO, BRI IR 2 A COD K F# th
GAO 7|if2;COD 7 if 48/ Bk S B 1) T B R T
OHO MR W kL-¥-4ii7, /£ — e i) EBPR 1, &

Gi L BRIY PO B AT RR Avaiie H (f) S i 75

FR 1 o A e () 3) IR (3R 2), 49 il 5
SBR,s fl SBR,; ] DPAO. GAO Fi1 OHO 7 &t
T TIHEER 3).

% 3 SBR,s#l SBR,; 1 DPAO/GAO/OHO RY%IE thf5)
Table 3 Mass fraction of DPAO/GAO/OHO in sludge
from the SBR,;5 and SBR,;3

R4 WMk VSS(mg/L) DPAO GAO OHO
SBR,s  NO; 950  0.40~0.61 031~0.52  0.08
SBR,; NO, 920  0.28~041 0.54~0.67  0.05

& 3 7 W.,SBR,s y57e DPAO LA
0.40~0.61,1l] DPAO 1) B = 5 COD M i = 2 Lk

9 0.55~0.81,3% 15 oAt SCRRIHELEA 0.49 AT
SBR,; 151 [] DPAO. GAO fll OHO M % L
B354 0.28~0.41. 0.54~0.67 F1 0.05. 574k, i
SR SBR,s "I RE R #FEL & H DPAO>GAO >
OHO,H GAO thA7#K L, 2 B RIAELEAL = 1
EBPR R4 GAO 1/5/2 PAO XHERIE WA ) 5e 4
&, HIOK RIS AT 48 A% 5 18 Ji% EBPR 1R
k.21 NO, 5IN#E % SBRy; H GAO FI 51, I ik
h RGN FH PR

% 4 SBR,s #1 SBR,; H1 PAO & P 21 SPRR HyitE &
Table 4 Calculated P content in PAO and SPRR based on
PAO mass in SBR,;5 and SBR,;3

=% HI SR PAO SR SPRR SPUR
(mg/g) (mg/g) [mg/(g-h)] [mg/(g-h)]

SBRs 92 134~209 35.7~54.4 14.7

SBRy3 59 119~175 31.8~46.6 8.7

* 4 WET DPAO FEiHEAFEIH) DPAO
TEEE . LUREIR RO 2 (SPRR) A LE o 1% 1
W 26 (SPUR). 1 WL, GAO AR K 23
SBR,; &4t EBPR I [, 7578 7 g 28 FRAIC (H
DPAO &I REFS SBRys REEHAHLT, %
H] DPAO JG 3 1) — 3Pk, 2488, %8 i 1) DPAO
TRERIL T T SBR,s #mi [) SPRR Fil SPUR
1B, B Poly—P & 1~ PRAURE B AN £ T R i A
N TSR A () S BEAE T SBRys AR ZEHH LRI
SPUR Il 5 GAO A= KA 2K, # B DPAO /2 [ A1t
W P A= BEDTHR

MM PCR-DGGE 73 TRl A a7k e
J5i1¥] SBRys Fil SBRyy; V54T 70T, il 4 Firo, LA
NO, N WL 7K1 SBRy W/AEMI £ FENES
SBR s AH FEAT BT AR CRE - PR 4571 b Al ¢ 115 2%), 3K B
—UEORBERI A NOy b LT 52 AR 1 A A TR
(DPAOs) Fifi 5 HL 1~ 52 4 1 2 4. (NO3 -NO, ) Ifil &
I pHEH SBRys R0 R SCIIRIR— B 4t
bl ¢ [¥] 16S rDNA Jr BO3AT v BRI 7 41 i, 3N
i b O R B IR A W (AH B 98%), & T
gamma-Proteobacteria WA ) Chromatiaceae J&.
g UAERFR AR A I DPAOS, R fig
FIH NO; AT SR B T 45717 ¢ ASRAG AR &5
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R FAIEIR AR SRR @y dy e o g AlTh)
AT HER) DPAOss, Bl 1 T I RERI A A NOs Al
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4 SBRys il SBR,; V5V 16S rDNA () DGGE &
Fig.4 DGGE profiles of 16S rDNA fragments for SBR 5
and SBR; sludge

3 it

3.1 NO; &P 24 1 SO A B i 1 52 4,
R RBEACR Bk 84%,DPAO Ay v5ife o I 34
IR, 5 VSS 1 40%~61%.

3.2 FHEHE TR NOs WiAE N NO, , HAER]
H NO; 1] DPAOs 232 A VU SBRys, 5 208 it
FRBTEUAR Poly—P 7K MR R 40 - ZEW) e Ab id
12, JREAAGly/AHAc FTUF % AGly/APHA LU {H I
TGAO HER I 31%~52%% 54%~67%)1M]
DPAO %4 28%~41%; 1 FIH NO, 5k NOs [
DPAOs;s Ji§ 4 ME— DPAO, i ALK 66%.
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