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Flotation Characteristics of Activated Sludge by Micro-bubbles
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Abstract

Dissolved air flotation (DAF) has been well known for the gravity separation process. The solids to be
separated are transferred from the water body to the water surface using micro-air bubbles. DAF has also
been used for enhancing solids-liquid separation of industrial and municipal wastewater by adding a its unit
parallel to a sedimentation unit to reduce the hydraulic loading in the sedimentation clarifier.

This study was to investigate flotation characteristics of activated sludge by the recent DAF technique
without chemical agents. In addition, the effect on temperature in flotation of activated sludge and the
thickening degree of activated sludge were studied.
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Fig. 1. Diagram of an experimental apparatus for flotation of
activated sludge.
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Table 1. Composition of synthetic wastewater

Name Constituent” Concentration(g/L)
Solution 1 K,HPO, 21.71
KH,PO, 8.5
Na,HPO, - 12H,0 44.6
NH,CI 17
Solution 2 D-Glucose 50
Solution 3 MgSO, - 7H,0 225
FeCl, - 6H,0 0.25
NH,CI 46.4
Solution 4 CaCl, 275
Organic material Poly-pepton 0.15

a) The constituents were dissolved in one liter distilled water.
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Fig. 2. Variation of MLSS and SVI. Fig. 3. Variation of CODMn.
Table 2. Analysis methods and experimental conditions
Item Method Average
MLSS(mg/L) Standard method 2100
SV Standard method 67
SDI Standard method 15
CODy,(mg/L) Inflow Standard method 350
Outflow 9
DO(mg/L) Standard method 35
pH QOrion, Model 920A, USA 7.2
Micro-bubble size(um) Laser Trac, PC2004D, USA 25
eq./mL Laser Trac, PC2004D, USA 20,000
Initial turbidity(NTU) Lgmotte, Model 2008 600
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Fig. 4. Comparison of efficiency for sedimentation and flotation by
CGS and DAF.
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Fig. 5. Flotation efficiency of activated sludge by recycle ratio.
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Fig. 6. Flotation efficiency of activated sludge by variation of temperature.
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Fig. 8. Variation of solid concentration of thickened sludge by CGS
and DAF.
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