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Abstract; The sewage sludge contains rich organic matters and nutrients such as nitrogen,
phosphorus. Ultrasonic pretreatment and hydrolysis acidification of sewage sludge can recover the
dissolved organic matters and hydrolysis products which can be used as carbon sources of biological
nitrogen and phosphorus removal. In order to increase the VFA in the sludge supernatant after hydrolysis
acidification, the effects of energy density and duration of ultrasonic pretreatment on the hydrolysis
acidification of the sewage sludge and the feasibility of anaerobic fermentation production as the carbon
sources of denitrifying phosphorus removal were investigated. The experimental results showed that
ultrasonic pretreatment could promote the hydrolysis acidification degree of sludge, the concentrations of

SCOD and VFA during hydrolysis increased with the increases of energy density and duration in a certain
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range. The optimum energy density and duration was determined to 1.5 W/mL and 10 min, respectively.

Addition of fermentation liquid improved the removal rate of phosphate effectively and the removal rate of

phosphate was the highest when the adding ratio of fermentation liquid was 1/35 of the wastewater. The

system kept operating stably and the removal rate of phosphate had been increasing when using

fermentation liquid as the carbon sources of denitrifying phosphorus removal for a long time, and the

removal rate of phosphate reached 100% after the system operated for 20 days.
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Tab.1 Characteristics of the activated sludge
TSS/ VSS/ SCOD/ TCOD/ VFA/
i [ H fE BRI %o - - - - -
’ (g-L™) | (g-L7) | (mg-L7 (mg- L") (mg- L")
1 | 6.90+0.04 | 98.89 +0.38 | 10.35+0.31 7.84 £0.15 55.38£3.67 | 9260.42 +£21.35 | 26.23 £2.31
2% | 7.04+0.05 | 98.80+0.42 | 12.69 £0.28 7.93 £0.13 73.42 £4.12 |12 316.92 +117.45 | 31.54 £2.31
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Fig. 1 Variations of SCOD and VFA during hydrolysis

acidification
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Fig.2 Variations of SCOD and VFA during hydrolysis
acidification
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Tab.2  Comparison of COD, nitrogen and phosphorus among different sludges under optimal ultrasound conditions

HH KR B R R

mg - L™
W H SCOD VFA NH; -N TN PO;” -P TP
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Fig.3 Variation of COD, PO;~ =P and NO] - N
concentration in a typical SBR cycle
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Fig.4 Variation of PO~ =P concentration during long-term
operation with fermentation liquid addition
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