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Abstract

Dissolved Air Flotation (DAF) is a water clarification process that separates particles and/or oil droplets
from water using fine bubbles produced from increasing and reducing the pressure of saturated water to
atmospheric pressure. This article aims to review the application of DAF in water and wastewater treatment,
and to develop a mathematical model to calculate the efficiency of DAF process. The DAF process normally
consists of the fast mixing for coagulant addition, the slow mixing for flocculation, and the release for bubbles
colliding with flocs to form floc-bubble aggregates floating to the surface of the tank. The conditions of the DAF
operation are 4-6 barg pressure, 10-30% of recycle ratios, the overflow surface loading rate of 515 m*/m*-h for
low rate and 20-40 m*/m*-h for high rate and continuous recycled stream pressurization. The particle removal
efficiency typically depends on bubbles and particle concentrations, and the total forces between particles and
bubble surfaces, namely, hydrodynamic and surface forces. The hydrodynamic force represents the repulsive
interaction of particles/flocs around the rising bubbles. This force depends on the water temperature, the sizes
of particles and bubbles, and the velocity of rising bubbles. The surface force contains electrostatic force, Van
der Waals force and hydrophobic force. The flotation mathematical model is developed to predict the flotation
efficiency. Empirical equations are used in the beginning, and developed to single-collector collision, trajectory

model and CFD model, respectively.
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