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Treatment of Cutting Oily
Wastewater by Dissolved Air

Flotation (DAF) process

ABSTRACT

The objective of this work was to study the treatment of cutting oily-wastewater by
Dissolved Air Flotation (DAF) process with batch system. The effect of pressure
level, air flow rate, detention time, and concentration of cutting oil in wastewater
was investigated in a flotation column. In this study, the treatment efficiencies,
bubble hydrodynamic parameters, bubble interfacial area (a), and velocity
gradient of liquid phase (G), were analyzed in order to provide a better
understanding on DAF separation mechanism. The results showed that treatment
efficiencies (%Eff > 95%) were not influenced by varying cutting oil concentration
and air flow rate. It was noted that the increase of air flow rate can enhance the
treatment rate. In addition, it was found that the a/G ratio related with the overall
treatment efficiencies, and could be applied for selecting the optimal operating
conditions for the DAF process. From this work, the operating conditions of 4 atm
pressure level (gauge pressure) and air flow rate related to the a/G ratio of 500
s/m were recommended. Moreover, the flotation tank with overflow rate (OFR)
lower than 18 m/s was suggested as the design criteria. In the future, the further
study should be conducted, for example, DAF operation on continuous and/or
large scale process in order to prove the aforementioned design concept and
criterion.

KEYWORDS

Dissolved air flotation, cutting oily wastewater, bubble interfacial area, velocity
gradient of liquid phase.
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