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Denitrifying Phosphate Uptake of Biological Phosphorous Removal Granular Sludge

in SBR

LIU Xiao-ying' s ZHAO Hong-mei’s PENG Dang-cong' > SUI Xian-jie'

(1.School of Environmental & Municipal Engineering, Xi’ an University of Architecture & Technology, Xi”an 710055, China; 2. Department
of Environmental Science and Engineering, Chang’ an University, Xi’an 710054, China)

Abstract: The denitrification and excessive P removal can be realized by denitrifying phosphate-accumulating organisms ( DNPAOs) under low
carbon condition. DNPAOs use poly-3-hydroxy- butyrate (PHB) as electron donor, and use nitrate and nitrite as electron acceptor during the
denitrifying phosphate uptake. In this study the biological phosphorus removal granular sludge was induced into the denitrifying and phosphate
uptake granular sludge under an anaerobic/anoxic/aerobic alternating operation ( referred to as an A/A/O) in a sequencing batch reactor
(SBR). When the system is stable, the P and N removal ratio is over 90% and 93% respectively: the release phosphorus is 25-33 mg/L at
anaerobic stage; 1g NO,-N approximately takes up P 1.3 g at anoxic stage. In the typical cycle the anaerobic maximum specific release
phosphorus rate ( max. SRPR) is 18.39 mg/Cg*h); the anoxic max. specific uptake phosphorus rate ( SUPR) and the max. specific
denitrification rate (SDNR) is 23.72 mg/Cg*h) and 18.19 mg/(g*h) respectively; the aerobic max. SUPR is 17.15 mg/Cg*h). The fraction
of DNPAOs rises from 14.9% to 80.7% . Compared with the physical-chemical property of the biological phosphorus removal granular sludge,
the settling velocity and the specific gravity of the denitrifying phosphate uptake granular sludge is elevated 0.16-0.7 times and 0.003 1
respectively.

Key words: sequencing batch reactor (SBR); A/A/O; granular sludge: denitrifying phosphate uptake
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Fig.1 Schematic diagram of the SBR used in this study
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Table 1 ~ Composition of the synthetic wastewater

o414y NaAc NH,Cl KH, PO, NaNO; T
T (Blecop ) (BANTY (BLPHD) (BINHD  FHKK

W 300mg /L 13mg/L 10mg /L 5~10 mg /L 1 ml/15 L

*z2 W%ﬁ%gﬂﬁﬁ/mg'lfl

Table 2 Composition of the trace elements/mg®L "
iV WS iV WS
FeSO,*7H, 0 3000 H;BO; 20
MnSO, *4H, 0 26 NiCl, *6H, 0 36
CoCl, *6H,0 50 | EDTA —#h#: 50
CuCl, *2H,0 7 (NHy )§Mo; Oy *4H, 0 21
ZnCl, 24

1.5 mm, JLIHE A 25 ~ 30 m/h) X N 2% R &S 1T
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N SR AN T e R A R PR R T s Ak PR R A K Al
SELBCIS T] 1 SRS, K AR PAOs 1) BIURE V5 e 38 T 175
S0 & 45 DNPAOs Uk I8 . 8 AN 5 301 1) )
SAEACWR A 8 77 JEAT T MW, X6 s A A4 28 i SR
15 Ve IR TEREAT T 5T .
1.4 Zti5ik
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mL SN HACH 45 1, 4R 5 76 100°C Vi fi#
240 min, 7EVH ISR EERS 15 min K HACH & %
ANOHIRY AR S5 UG R HACH 5 ¥ #0122 %030 5
FURY 20 min, G AT B 000 2 UG JZFE i 4
0.45 pm B UEE L 2 pL N SAH (5 (GO REAT
M5E . GC (Trace 2000 K FH & K I 25 1 40 K5 00 25
(FID), K W 25 3 B 220°C, K H Agilent 23 5] 4277 (1)
DB-FFAP 5 A% 1 {5 3% A (30 m x 0.32 mm x 0.25
pm)» BEFE TR EE 190°C, 70 W o4 1710, BN
A
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Fig.2  Changes of N and P during the induction
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