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ABSTRACT

Consequences of oil-spills in the past have given multiple dimensions to research in predicting
the fate of a given spill and of possible efficient counter measures to be undertaken for the
same. One of these fields deals with the development of effective sorbents for oil-spill
remediation. Newer materials with enhanced sorption abilities are being developed; however,
most of these materials cannot be directly used as sorbents in their native or original form. The
material needs to be assembled in a structure or form such that it can efficiently sorb the oil,
can survive the oceanic currents and other prevailing environmental conditions without itself
becoming a source of secondary pollution, and can be easily collected after it has sorbed the
oil. An additional desirable attribute can be its reusability — if the sorbed oil can be removed
completely from the structure without altering its structure/geometry, it can be reused multiple

times.

The main objective of the current investigation is to develop and design an oil-sorbent device
having all the above-mentioned attributes, for the sorption of crude oil and its emulsions with
sea water and deionized water. This device has been designed to comprise of the following four
components; porous styrene butadiene rubber, PU foam, pH responsive polyelectrolyte gel,
and polypropylene netting. The components have been rendered porous by a novel technique
of incorporating and solidifying colloidal gas aphrons (CGAs). The components of the device
have been evaluated as per the ASTM for their suitability as sorbents. pH responsive
polyelectrolyte gels for sorption of crude oil and weathered oil (W/O emulsions) were
synthesized and analyzed for their sorption capacity and reusability. The gels showed

recyclability up-to 25 cycles of swelling and collapse.
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Each component plays a specific functional role in the overall performance of the device. The
device has an oleophilic surface for preferential oil sorption. The polyelectrolyte gel housed
within the device is responsible for the bulk of sorption and contribute to the reusability feature
of the device. The PU foam is responsible for maintaining the buoyancy at saturation and for
promoting efficient transfer of fluid into the device. The device has a high sorption capacity,
good oil adhesion, retention, and buoyancy. It has a sufficient mechanical strength at saturation,
and could be actuated and aligned using an external magnet. This would enable efficient
retrieval of the sorbent units after complete sorption, thus minimizing the chances of creating

secondary pollution.
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