Abstract

The main objectives of this research were to develop froth flotation technique to treat oily
wastewaters and to understand the mechanisms of froth flotation how to remove oil from wastewaters. This
work was hypothesized the use of microemulsion that the oil removal efficiency of froth flotation correlated to
the ultralow interfacial tension (IFT) provided by the presence of a Winsor Type Il microemulsion. In this
study, several types of oils, orthodichlorobenzene (ODCB), ethylbenze?e, diesel and cutting oil were
investigated. The study consiSted of three main parts, microemulsion formation, foam characteristic and froth
flotation experiments in order to correlate the oil removal efficiency to the system IFT and foam properties.
From the experimental results obtained from the ODCB system, the maximum oil removal of froth flotation
corresponded to the maximum IFT under the presence of a Winsor Type Il microemulsion. In addition, most
of oil removed was found experimentally to come from the excess oil phase instead of the middle phase under
the Winsor Type III microemulsion condition which was formed by the use of appropriate amount and type of
surfactant(s). For the ethylbenzene system, the condition used for feed preparation was found to affect the
process performance of froth flotation operation. Both feeds prepared under the conditions of equilibrium (1
month) and induced equilibrium (40 minutes of agitation) were found to provide much higher oil removal than
that under a non-equilibrium condition. In addition, the ultralow interfaci_al tension (IFT) was found
experimentally not only a sole factor, affecting the performance of froth flotation but also foam characteristics
(foamability and foam stability) are important too. For diesel, Alfoterra (c, HS(PO)SSO‘}, extended surfactant,
was employed to form microemulsions which were further used to run froth flotation experiments. From the
results of the batch froth flotation system, the maximum oil removal of 98% was achieved at 0.3%Afoterra and
3%NaCl for 1:4 of oil-to-water ratio which corresponded to both of the maximum foamability and foam
stability but not the minimum IFT of the system. For the continuous froth flotation experiments, the system
could not be operated because of its poor foam stability. An addition of SDS was needed to improve the foam
stability. The maximum diesel removal of 90.4% was achieved at 0.1%Alfoterra, 0.5% SDS, 4%NacCl and 49
minute of hydraulic retention time (HRT) for an oil-to-water ratio of 1:19. For cutting oil, a mixed surfactant
system of Alfoterra and AOT (sodium bis(2-ethylliexyl)sulfosuccinate) was used to form microemulsions. The
microemulsion condition having a minimum IFT was used to run froth flotation experiments with the
continuous mode of operation. SDS was replaced in order to overcome the poor foam stability of the mixed
surfactants during the froth flotation operation. Again, the foam stability was revealed experimentally to be the
most important parameter affecting the performance of froth flotation. The system with 0.1% SDS, 5%NacCl,

0.15 L/min, 30 cm foam height and 60 min HRT was found to provide a maximum oil removal of 96%.
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