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Formation of the Phosphorus Removal Granular Sludge and Phosphorus Removal
Characteristics of the Anaerobic/Oxic and Anaerobic/Anoxic/Oxic Granular Sludge

Process in SBR

LIU Xiao-ying's JIANG Ying-he', GUO Chao’> PENG Dang-cong’
(1. School of Civil Engineering & Architecture; Wuhan University of Technology> Wuhan 430070, China; 2. School of Environmental &
Municipal Engineering, Xi’ an University of Architecture & Technology, Xi”an 710055, China)

Abstract Phosphorous removal & denitrifying phosphate uptake of the granular sludge was investigated in this study. Inoculated with
flocculation sludge, the granulation of the biological phosphorous removal sludge was realized in a sequencing batch reactor (SBR) fed with
sodium acetate by means of hydraulic selection under an anaerobic/oxic alternating operation Creferred to as an A/O). Then the biological
phosphorous removal granular sludge was induced into the denitrifying phosphate uptake granular sludge under an anaerobic/anoxic/oxic
alternating operation (referred to as an A/A/Q). The properties of the two kinds of granular sludge were studied. The biological phosphorus
removal granular sludge was completed on the 82nd day. The biological phosphorus removal granule sludge showed some characteristics, e.g.
pallideflavens in colors 0.5-1.5 mm in diameter> 20-30 m/h in settling velocity; 94% in water contents 1.043 9 in specific gravity, and
below 50 mL/g in SVI. The max. specific release phosphorus rate ( SRPR), the max. specific uptake phosphorus rate ( SUPR) and the
phosphorus content of the MLSS (TP/SS) was 67.7 mg/(g*h), 43.2 mg/(g*h) and 6.5% respectively on the 437 th day. On the 448th day
the operation of the reactor was changed into A/A/O. The max. SRPR; the max. anoxic SUPR and the TP/SS of the denitrifying phosphate
uptake granular sludge was 30 mg/Cg=h), 27.9 mg/C(g*h) and 6.3% respectively on the 653rd day. The two kinds of granular sludge had
potential to carry out phosphorus removal.

Key words: SBR; granular sludge; biological phosphorus removal
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Fig.1 Schematic diagram of the SBR used in this study
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Table 1 ~ Operation parameters during the different stages in SBR

ZH BT B T BATH B
A3 I AT I 18] /b 4~6 4
HEZK I 8] /min 1 1

TR BN T /min 70 ~ 120 70 ~ 90
U4 BEI 1) /min 120 ~ 180 30 ~ 120
BEE BT ) /min — 30~ 105
NO5 -N I BEFE I 7] /min — 1~5
YUE N E] /min 3~55 3~5
HeZK I ] /min 3 3
PP fre min ! 150 ~ 300 300
LA B/ b ! 0.08~0.15 0.08~0.15
WS /= (m® o) ! 20~37.5 20~37.5
JREBL DO W /mge 1L~ 0 0
BB DO WK /mge L~ ! — 0~0.3
14 B DO MRS /mge L1 2~4 2~4
Hele i o B AR TR KL 3/80 ~ 1/10 1/20 ~ 3/40
HEEC 25+2 25+2
pH {H 7.0~8.5 7.0~8.5
KR/ 2 2

Fz2 WMIWEKEAR

Table 2 Composition of the synthetic wastewater

iy BATH BT AT B
NaAc(LA COD 1) 250 ~ 350 mg/L 300 ~ 350 mg/L
NH, CICEL N ) 15 mg/L 13 mg/L

KH, PO, (LA P i) 10 mg/L 10 mg/L
NaNO; (EA N 7H) — 5~20 mg/L

METTHE 1 ml/15 LOEAKD 1 mL/15 LUK

*=3 ﬁ%ﬁ%gﬁﬁi/mg‘L’I

Table 3 Composition of the trace elements/mg*L~!

415y SRR || Aoy TR S
FeSO, *7H, 0 3000 H;BO; 20
MnSO, *4H, 0 26 NiCl, *6H, 0 36
CoCl, *6H,0 50 EDTA —4¥#k 50
CuCl, *2H, 0 7 (NH, )6 Mo; 0,4 *4H, 0 21
ZnCl, 24

2% AT

1.4 HrJ7k

WRIR ER CLL P o) AR 3R 0 WA IR 46 0 AL
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Fig.3  Courses of parameters during biological phosphorus

removal sludge granulation
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Fig.4 Cycle changes of parameters on day 437 in SBR
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NO; -NZ it 15 d B& 3 0.7 mg/L, & Wi 42 & ) 46
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Fig.5 Courses of nitrogen and phosphorus with the denitrifying phosphate uptake granular sludge in SBR
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