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Flotation Separation of Biological Floc Using the Dissolved
Air Flotation Process
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Abstract

The behavior of biological particles in DAF (dissolved air flotation) process was analyzed by employing
PBT (population balance theory). After decline growth phase of activated sludge, the value of the initial
collision-attachment efficiency was increased over than 0.35 corresponding relatively high value in the
whole life cycle of microorganism. For practical application of DAF as a solid separation process, It is
desirable that microbial particles should be operated to perform high solid removal efficiency in biological
wastewater treatment.
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Fig. 1. Schematic diagram of float (floc-bubble agglomerates) formation.
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Fig. 2. Schematic diagram of piiot plant for DAF aeration and sludge recycle.
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Table 1. Composition of artificial wastewater
Discription Chemiclas
Nutrients CgH,20¢ 0.45g/L NH,CI 0.12gL KH,PO, 0.07 g/L
Na,CO,4 0429 KCI 0.04 gL CaCl, 0.04 gL
NaCl 0.08 gL MgSO, 0.04 gL etc
Table 2. The results of biomass growth in microbial reactor
Time(hour) 0 2 4 6 8 10 12 14 16 18 20
MLSS(mg/L) 194 194 235 306 311 425 502 514 517 520 527
SCOD(mglL) 144 140 138 135 130 119 106 98 90 79 66
Time(hour) 22 24 26 28 30 32 34 46 52 58 72
MLSS(mg) 530 545 494 475 461 455 447 385 366 353 352
SCOD*(mg/lL) 55 48 45 34 35 29 34 30 25 28 23

Note) SCOD: sotluble CODMn in microbial reactor
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Fig. 3. The growth curve of microbial biomass.
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Fig. 4. The variation of solid removal efficiency depending upon
growth phase of biomass.
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Table 3. The experimental results of flotation separation for microbial particles by DAF

Time (hour) 0 4 8 12 16 20 24
SSout (mg/l) 43 50 95 148 191 202 162
Rem. (%) 778 787 69.5 70.5 63.1 61.7 70.3
Time (hour) 28 32 46 52 58 72 -
SSout (mgit) 118 73 38 38 37 45 -
Rem. (%) 75.2 84.0 90.1 89.6 89.5 87.2 -

Note) Operation condition of DAF: Recycle ratio 10%, Pressure of saturator: 4.0 atm.

Table 4. The experimental results of sedimentation for microbial particles by CGS

Time (hour) 0 4 8 12 16 20 24
SS,, (mglL) 60 60 83 118 120 140 141
Rem. (%) 69.1 745 733 76.5 76.8 73.4 741
Time (hour) 28 32 46 52 58 72

SS, (mglL) 107 82 52 61 60 65

Rem. (%) 752 82.0 86.5 83.3 83.0 815
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Fig. 5. The variation of solid removal efficiency depending upon
growth phase of biomass.
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Fig. 6. The comparison of solid removal efficiency between DAF
and CGS.
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Fig. 7. Estimation of the initial collision-attachment factor (a,) for
growth phase of microbial floc.
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Fig. 8. Estimation.of the initial collision-attachment factor (o) for
endogenous phase of microbiat floc.
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