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Introduction

With the increase in offshore drilling for oil
extraction, exploitation and transportation of oil and
oil products, the risk of oil spills and oil wastes in
the marine environment has increased significantly,
on the other hand, easy, controllable and economical
separation of associate water has become necessary
with new technologies. Oil spills and oily waste water
have a disastrous effect on the ecosystem and the
environment, and the separation of oil-water mixtures/
emulsions by traditional methods also requires the use
of expensive chemicals. During the past few years,
the development of special wetting materials for the
separation of water and hydrocarbons has attracted a
lot of attention from researchers. Many researchers
have made materials with selective wettability that
are hydrophobic/oleophilic or hydrophilic/oleophobic,
which can be used to separate a selective phase from
an oil-water mixture.

Crude oil is found along with gas and brine in the
formation, and as the reservoir is drained, brine and
gas are also produced with crude oil. During the well
production, the number of wells producing brine
increases steadily [1]. Emulsions encountered during
crude oil processing are sometimes of a complex
nature that can be classified as water in oil (W/O), oil
in water (O/W) and finally water in oil in water (W/O/
W). Among them, water-in-oil emulsion is dominant,
and the portion of other emulsions, is a small amount
[2]. The problems associate with the presence
of emulsions in process facilities include but not
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restricted to flow line pressure restriction, production
reduction, pipeline corrosion, pump failure, poisoning
of downstream refinery catalysts, and other problems
related to the production equipment and the distillation
tower overheads [3]. Therefore, there is a need to
demulsify the crude oil before transferring or refining,
to avoid economic losses and operational challenges
[4]. Moreover demulsification process is often done
using a suitable demulsifier.

Materials and Methods

Among the various methods that have been proposed
to solve the oil-oil wastewater problem, the use
of materials with special wettability for water-
hydrocarbon separation has received great attention
and has been widely developed [5-7]. The first mesh
with superhydrophobicity and superoleophilicity
surface used to separate oil-water mixtures provided a
new idea to use the wettability property of materials in
oil-water separation.

Results and Discussion

In this research, a 5-micron mesh is coated with
tungsten oxide nanostructure by a simple hydrothermal
method. The reaction is as follows:

NaJy0,+2HCl WO, +2NaCl +H,0 (1)
The mesh showed good hydrophilic properties in air,
while when it was placed underwater, it showed good
grease (oil) resistance properties. These wettability
properties raised the possibility of application in water
and oil separation. As an observation, water could pass
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uniformly through the mesh, while oil or hydrocarbons
were prevented from passing through the mesh. The
SEM images of the raw mesh and the created filter are
shown in Fig.s | and 2 respectively.

SEM MAG: 200 kx Det: InBeam
WD: 4.67 mm BI: 7.00
View field: 1.04 pm Date(m/d/y): 12/03/19

Fig. 1 Raw stainless steel mesh.
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Fig. 2 Created nanostructure on stainless steel mesh.

The wettability of the raw mesh and the hydrother-
mally coated one (after calcination) was investigated
by measuring the static underwater contact angle. The
difference is shown in Fig. 3.

In the EDS analysis (X-ray Energy Diffraction
Spectroscopy) of the filter sample with high current
intensity shown in Fig. 4, the almost uniform
distribution map of tungsten nanoparticles and the
corresponding EDS diagram are noticeable. Tungsten
and oxygen elements can be seen in the shown
spectrum.

(b)

Fig. 3 Underwater contact angle on a) raw mesh and b) cre-
ated filter.
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Fig. 4 EDS analysis of created filter a) nanostructure WO,
distribution map and b) EDS spectrum.

Conclusions

The mechanical stability of the fabricated filter was
evaluated by measuring the underwater contact angle
after the filter was placed in an ultrasonic bath for 10
hours. It should be mentioned that the contact angle
did not change significantly, and the constructed filter



maintained its hydrophilic behavior and oil repellency
without any change. The chemical resistance of the
coated mesh sample was also evaluated in such a
way that the manufactured filter was kept immersed
in alkaline and acidic solutions of NaOH and HCI for
24 hours each, and again the underwater contact angle
was measured after each 24-hour period. Again there
was no noticeable change.
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