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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
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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
sodum acetate by means of hydraulic selection under an anaerobid oxic akemating operatbn ( referred to as an A/ O) . Then the biological
phosphorous removal granular sludee was induced into the denitrifying phosphate uptake granular sludge under an anaerobiq anoxiq oxic
alternating operatbn (referred to as an A/ A/ O). 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 color, 0. 5 1.5 mm in diameter, 28-30 nf h in settling velocity, 94% in water content, 1.0439 in specific gravity, and
below 50 mI/ g in SVI. The max. specific release phosphorus rate (SRPR), the max. specific uptake phosphorus rate (SUPR) and the
phosphorus content of the MISS (TH'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 30mg (g°h), 27.9 mg (g° h) and 6. 3% respectively on the 653rd day. The two kinds of granular sludge had
potential to carry out phosphorus removal.
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) Table 1 Operation parameters during the different stages in SBR
mid A0, I I
/h 46 4
/ min 1 1
’ /min 70~ 120 0~ 90
? /min 120~ 180 30~ 120
2 ’ /min — 30~ 105
NO3-N / min — I~ 5
/min 3~ 55 3~5
1 .
/ min 3 3
1.1 /rmin~! 150~ 300 300
30— 1 ~
SBR , 31.5 /m* h 0.08~ 0. 15 0.08~ 0.15
3e (mPeh) ! 20~ 37.5 20~ 37.5
an, 16 cm, 5L, 41, fm (b
DO JmgeL~! 0 0
’ ( 1) DO /mgeL-1 — 0~ 0.3
DO /mgL™! 2~ 4 2~ 4
5 , 380~ V10 V20~ 340
; /C 25+2 2512
( pH 7.0~ 8.5 7.0~ 85
SRT) . 2 /L 2 2
) [ I,
2
1. , II, - .
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Fig.5 Courses of nitrogen and phosphorus with the denitrifying phosphate uptake granular sludge in SBR
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Fig. 6 Cycle changes of parameters on day 653 in SBR
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