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ABSTRACT

Oil-in-water emulsions are used in large amounts in hot-rolling mills of steel industries
for cooling and lubrication of contacting metal surfaces. These emulsions are
comparatively stable kinetically and have high specific heats and enable high heat
transfer coefficients, and therefore can be used under high temperature and pressure
conditions. These emulsions are, however, hazardous to the environment, and hence
cannot be disposed off as such. The Ministry of Environment and Forests has set the
permissible limit of 10 mg/I of oil for disposal. These emulsions are notoriously difficult
to break. The other conventional processes such as acidification, centrifugation,
coagulation, ultrafiltration, UV radiation, ozone treatment, thermal irradiation, and
electrolytic method are either energy intensive, time-consuming, costly, or non-eco-
friendly. The present work is focused on the treatment of such tough emulsions, by

magnetite (Fe3Os) nanoparticles (MNPs), in which oil and water are effectively

separated. The Fe3Os nanoparticles are superparamagnetic in nature. These can be
synthesized by several methods such as co-precipitation, sol-gel, and thermal
decomposition. Among these, co-precipitation method is the best method if Fe3Os
nanoparticles are required in bulk amounts. The present work is based on co-precipitation
for the synthesis of magnetite nanoparticles at room temperature. These nanoparticles
were used for the demulsification of emulsion effluents of steel-rolling mills, and were
characterized by XRD, SEM, and TEM techniques. A system was also developed for (i)
a continuous production of MNPs, (ii) a continuous treatment of emulsion effluents, and
(ii1) continuous separation of oil loaded MNPs and treated emulsion. Effect of linear
velocity of the belt on phase separation (of oil loaded MNPs and treated emulsion) was

studied, while keeping the flowrates of (i) emulsion, and (ii) aqueous slurry of MNPs



constant. The separation increased with an increase in the linear velocity of the conveyor
belt. Effect of different parameters, viz. concentration of oil in emulsion, flow rate of
emulsion and flow rate of aqueous slurry of MNPs were studied. These nanoparticles
could easily be retrieved by simple application of an external magnetic field. The
recovered nanoparticles could be reused several times. In conclusion, it can be stated that

demulsification byFe3O4 nanoparticles is quick, eco-friendly and cost-effective.
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