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Hydrodynamic Collision Efficiency and Flotation Characteristics
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Abstract

Separation characteristics of inorganic particles occurred during heavy rainwater were investigated in DAF
(dissolved air flotation) process. In order to remove the inorganic particles effectively, the collision and flota-
tion efficiencies were examined from a hydrodynamic point of view. Generally, the collision efficiency
increased with floc size under the variation of fiuid dynamic conditions including inertial force. However,
more precise model should be required to analysis the collision efficiency expressed both the physical prop-
erties for inorganic particles and hydrodynamic conditions for a reactor.
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Raw water quality of WTP Artificial water
pH 6.8-7.2 6.8-7.1
Turbidity(NTU) 2.0-20.0 10-120: clay(spiked)
Alkalinity(ug/ as CaCO,) 10.0-30.0 CaOH,(injected) 10.0-30.0: CaOH,(spiked)
BOD(ugh 1520 -
COD(ugh) 25-3.0 -
SS(ugh) 1.8-25 10-120: clay(spiked)

Chemical composition of clay

Si0, 0.46, Fe,08 0.02, AL,O, 0.35, Ca0 0.03, etc 0.14 (by XRF)
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Fig. 1. Schematic diagram of dissolved-air flotation and filtration pilot plant. (a) Air dosing zone, (b) Water treatment processes of DAF
pilot plant.
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Fig. 3. Distribution of inorganic flocs.
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Fig. 4. Flotation efficiency of inorganic flocs and settling flocs
after fiotation. in batchwise fiotation column.
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Fig. 5. The comparison of the Ec equations under the condi-
tions of the critical stokes number.
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Fig. 6. The comparison of the Ec data calculated by various types of models.
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Fig. 8. The angle of tangency.
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