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Abstract

Special wetting materials have been used for the oil and water separation due to their different interfacial attraction of
oil and water. Herein, we successfully fabricated superhydrophobic coatings on stainless steel (SS) mesh by depositing

successive layers of polystyrene (PS) and octadecyltrichlorosilane (OTS) through the dip-coating method. The as-
prepared coating showed a water contact angle (WCA) of 157.5+2°, a rolling angle of 6+2° and an oil contact angle
(OCA) of around 0°. The surface microstructure analysis of the coating revealed a regular pattern of microscale bumps
with nanoscale folds on it, both of which improve the overall superhydrophobicity of the surface. The capacity of
coatings to separate oil and water was examined by employing a variety of mixtures of oil and water, including petrol,
diesel, kerosene, vegetable oil, and coconut oil. In case of low viscosity oil, the coated mesh demonstrated separation
effectiveness of more than 97% and on the other hand, high viscosity oil demonstrated just 89% efficiency. Low
viscosity oils showed a greater permeation flux through the mesh than extremely viscous oil. The mechanical strength
of the coating was examined using bending, twisting, adhesive tape testing, sandpaper abrasion tests, and the findings
indicated that coated mesh had exceptional mechanical resilience. In addition, the developed superhydrophobic mesh
demonstrated excellent thermal stability and self-cleaning properties. Therefore, this
superhydrophobic/superoleophilic mesh has a significant deal of application potential in practical.
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Introduction

0Oil spills and industrial effluents inflict significant harm to the ecosystems of the seas, human health, and the
surrounding environment [1], [2]. The safe and responsible disposal of wastewater containing oil has been shown to be
a challenging problem on a global scale. Many approaches have been used for the treatment of oil-water pollution,
including oil skimmers, filtration, oil-absorbing materials, magnetic separations, centrifugal machine, flotation
technologies, and combustion [3], [4], [5]. Traditional methods have various drawbacks, including limited separation
efficiency, time consumption, cost-effectiveness, and the generation of secondary pollutants [6], [7], [8]. Therefore,
cutting-edge technologies are an absolute necessity for the disposal of oily wastewater and the protection of the
environment. Many efforts have been reported in the fabrication of separation membranes with controlled surface
wetting property [9], [10]. The utilization of bio-inspired superhydrophobic materials in oil-water separation processes
is a popular area of study due to its high water repellency and ability to allow oil to enter in it [4], [11], [12]. Therefore,
superhydrophobic materials have been added to commercially available cotton textiles, 3D porous materials, different
polymer membranes, filter papers, and metal meshes for considerable oil-water separation [13], [14]. Chemical etching
[15], [16], spray deposition [17], [18], dip coating [19], hydrothermal method [20], sol-gel processing [21], [22],
chemical vapor deposition [23], electrospinning [24], [25], and layer by layer [26] methods have been used for
modification of porous surfaces. Among these, dip-coating is a quick and effective method of producing bulky,
intricately formed products [27]. Metal meshes have sparked a lot of attention since they are long-lasting, reusable, and
may be used in industry [2], [23]. Porous materials can absorb or filter liquids, and when their surface structure is
adjusted with a specific wettability material, they can help separate oil or water from oil-water mixtures [28], [29].
Numerous types of porous metal meshes, including those constructed of nickel, copper, and stainless steel (SS), among
other materials were used for oil-water separation [30], [31], [32], [33]. Among them, SS meshes have found
widespread use for oil-water separation owing to their high electrical and electrothermal capabilities as well as their
superior resistance to thermal shock [33].

OTS has been used to tune the surface wettability of porous substrates so that oil and water can be effectively
separated. The OTS has low surface energy, hence it improves the hydrophobicity of the rough surface and also shows
high oil absorption capacity [35], [36]. Li et al. [34] recently made superhydrophobic SS mesh by spraying it with a
mixture of OTS-modified SiO, nanoparticles and waterborne PU. This superhydrophobic mesh was able to separate a
mixture of kerosene and water at a rate of 98.3%. Latthe et al. [27] created a superhydrophobic surface by varying the
concentration of OTS in PS solution and the number of dipping cycles. At first, they prepared a homogenous solution
containing PS and OTS using tetrahydrofuran (THF) as a solvent. The pre-cleaned glass substrate was dip-coated (4
times) on the homogenous solution and air-dried to get a superhydrophobic surface with a contdttadiEIs8EE54 a2 Ke
et al. [37] have built a superhydrophobic and superoleophilic sponge by immersing it in OTS solugig: Thiskind Qfvovaca
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sponge has shown an absorption capacity of 42-68 times more than the mass of the sponge for toluene, light oil, and
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methyl silicone oil. Even after being put through 50 separation cycles, this adsorption capacity remained the same.
Liang et al. [38] modified a polyurethane sponge by immersing in an OTS solution for oil-water separation. Cheng et al.
[24] used coaxial electrospinning with PVDF solution as a lumen solution and reactive silicon-containing monomers as
the outer solution to generate superhydrophobic nanofiber membranes with hierarchical micro nano-scale
morphology. The outstanding separation efficiency of 99.6% is achieved with the as-prepared asymmetric composite
membrane, which has an extremely rapid permeation flux. They show a water-in-n-octane permeation flux of
17331L/(m?h) and retain 88% of their original permeance after 20 cycles of operation [24]. Rasouli et al. [13] briefly
reviewed the various aspects of fabrication of superhydrophobic/superoleophilic membranes having mesh, films, and
porous substrates for efficient oil-water separation applications. In order to modify the surface energy of
superhydrophobic/superoleophilic membranes, it is usual practice to use low surface energy chemicals such as fatty
acids, thiols, silanes, polymers based on polyethylene, and carbon nanotubes [13]. These membranes have >99% oil
separation efficiency in oil-water combinations.

In this research work, a layer of PS was first applied on SS mesh using a dip coating process, followed by an OTS dip
layer to achieve superhydrophobicity. The dip coating cycles were consequently carried out by dip and dry in both PS in
THF and OTS in hexane. The surface structure of a red rose petal was obtained on SS mesh. SEM and EDS were used to
describe the surface morphology and chemical composition, respectively. The gravity-driven oil-water separation
technique was used to determine the oil-water separation efficiency and permeation flux using a custom-made setup.
The mechanical durability of superhydrophobic mesh was evaluated using adhesive tape tests, sandpaper abrasion
tests, bending, twisting, and folding tests. We have achieved the contact angles of 157.5+2° for OPS-2 as well as 154+2°
for OPS-3 in superhydrophobic range and a comparable contact angle of 148.5+2° for OPS-1. The stable and robust self-
cleaning coating was produced by this method as compared with the reported methods.

Section snippets

Materials

Polystyrene (PS) having average molecular weight ~ 280,000 and octadecyltrichlorosilane (OTS) were obtained from
Sigma Aldrich, St. Louis, MO, USA. Tetrahydrofuran (THF) and hexane were purchased from Spectrochem, Mumbai,
India. Stainless steel (SS) mesh with pore sizes of about 5011m was obtained from Shanghai Titan Technology Co. Ltd.
China. The petrol, diesel, kerosene (from Bharat Petroleum Corporation Limited, India), vegetable oil (from Garud,
India), and coconut oil (from Parachute...

Surface morphology and chemical composition

Fig. 2(a-f) depicts the surface morphology of meshes after being treated with varying doses of OTS. At low OTS
concentrations, ten successive coating layers of PS and OTS create a rougher surface with nanoscale folds, as seen in
Fig. 2(a). The enlarged view shows that there is a regular micro and nanoscale rough texture, which is essential for
improving hydrophobicity and can be observed in Fig. 2(d). Surprisingly, regular shaped bumps emerged after raising
the OTS concentration by twofold, as...

Conclusions

In conclusion, we have successfully fabricated superhydrophobic and superoleophilic SS mesh by depositing
consecutive layers of polystyrene (PS) and octadecyltrichlorosilane (OTS) using an easy and inexp&iﬁ@iﬁ?ﬁtﬁm“mg&m&s
method. This allowed us to create a superhydrophobic and superoleophilic surface on the SS mesfy.EheWCAQf Izt

JATH DIST-SANGLI

https://www.sciencedirect.com/science/article/abs/pii/S0927775722023160 3/6



1/11/24, 2:15 PM Facile approach to fabricate a high-performance superhydrophobic PS/OTS modified SS mesh for oil-water separation - ScienceD...

2°, the OCA of about 0°, and the rolling angle of 6 + 2° were all attained by adjusting the concentration of OTS in
successive layered deposition. The...
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Abstract

Superhvdrophobic surfaces are highly hydrophobic e, it extremely difTicult o wel
Superhydrophobic surfaces are the tendency o repel water drops and absorh o1l drops. The water
contact angle of superhydrophobic surfaces is greater than | 50°, the oil contact angle 15 less than
5%, and the sliding angle 15 less than 5° Ius showing the lotus effect. Superbydrophobicity is
observed inthe lotus leaves, msects, and some other plants i which their leaves would not get
wel This phenomenon 15 due 0 the unique surface structure of the lotus leafl and also the
presence of a low surface energy mutenal on the surface of the leaf For the formatnon ofa
superhydrophobic surface, the surface must show hierarchical micro- and nano-roughness and
low surface energy. Efforts have been taken to form superhydrophobic surfaces for a vanety of
applications. There are many applications of superhydrophobic surfaces such as self-cleaning
surfaces, oil-water separation surfaces, anti-icing surfaces, anti-corrosion surfaces, anti-fogming
surfices, and water-resistant  surfaces. In this article, the fundamental principles of
superhydmophobic surfaces, some recent trends in the fabnication of superhydrophobic surfaces,
and their apphications are reviewed and discussed.

Keyword: Superhydrophobicity, Superoleophobicity, Lotus effect. Self-cleaming, Onl-water
separation, Water-repelling, Oil Contact Angle, Water Contact angle, Anti-icing, Anti-cormosion.
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Abstract

Special wetting materials have been used for the oil and water separation due to their different interfacial attraction of
oil and water. Herein, we successfully fabricated superhydrophobic coatings on stainless steel (SS) mesh by depositing

successive layers of polystyrene (PS) and octadecyltrichlorosilane (OTS) through the dip-coating method. The as-
prepared coating showed a water contact angle (WCA) of 157.5+2°, a rolling angle of 6+2° and an oil contact angle
(OCA) of around 0°. The surface microstructure analysis of the coating revealed a regular pattern of microscale bumps
with nanoscale folds on it, both of which improve the overall superhydrophobicity of the surface. The capacity of
coatings to separate oil and water was examined by employing a variety of mixtures of oil and water, including petrol,
diesel, kerosene, vegetable oil, and coconut oil. In case of low viscosity oil, the coated mesh demonstrated separation
effectiveness of more than 97% and on the other hand, high viscosity oil demonstrated just 89% efficiency. Low
viscosity oils showed a greater permeation flux through the mesh than extremely viscous oil. The mechanical strength
of the coating was examined using bending, twisting, adhesive tape testing, sandpaper abrasion tests, and the findings
indicated that coated mesh had exceptional mechanical resilience. In addition, the developed superhydrophobic mesh
demonstrated excellent thermal stability and self-cleaning properties. Therefore, this
superhydrophobic/superoleophilic mesh has a significant deal of application potential in practical.
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Introduction

0Oil spills and industrial effluents inflict significant harm to the ecosystems of the seas, human health, and the
surrounding environment [1], [2]. The safe and responsible disposal of wastewater containing oil has been shown to be
a challenging problem on a global scale. Many approaches have been used for the treatment of oil-water pollution,
including oil skimmers, filtration, oil-absorbing materials, magnetic separations, centrifugal machine, flotation
technologies, and combustion [3], [4], [5]. Traditional methods have various drawbacks, including limited separation
efficiency, time consumption, cost-effectiveness, and the generation of secondary pollutants [6], [7], [8]. Therefore,
cutting-edge technologies are an absolute necessity for the disposal of oily wastewater and the protection of the
environment. Many efforts have been reported in the fabrication of separation membranes with controlled surface
wetting property [9], [10]. The utilization of bio-inspired superhydrophobic materials in oil-water separation processes
is a popular area of study due to its high water repellency and ability to allow oil to enter in it [4], [11], [12]. Therefore,
superhydrophobic materials have been added to commercially available cotton textiles, 3D porous materials, different
polymer membranes, filter papers, and metal meshes for considerable oil-water separation [13], [14]. Chemical etching
[15], [16], spray deposition [17], [18], dip coating [19], hydrothermal method [20], sol-gel processing [21], [22],
chemical vapor deposition [23], electrospinning [24], [25], and layer by layer [26] methods have been used for
modification of porous surfaces. Among these, dip-coating is a quick and effective method of producing bulky,
intricately formed products [27]. Metal meshes have sparked a lot of attention since they are long-lasting, reusable, and
may be used in industry [2], [23]. Porous materials can absorb or filter liquids, and when their surface structure is
adjusted with a specific wettability material, they can help separate oil or water from oil-water mixtures [28], [29].
Numerous types of porous metal meshes, including those constructed of nickel, copper, and stainless steel (SS), among
other materials were used for oil-water separation [30], [31], [32], [33]. Among them, SS meshes have found
widespread use for oil-water separation owing to their high electrical and electrothermal capabilities as well as their
superior resistance to thermal shock [33].

OTS has been used to tune the surface wettability of porous substrates so that oil and water can be effectively
separated. The OTS has low surface energy, hence it improves the hydrophobicity of the rough surface and also shows
high oil absorption capacity [35], [36]. Li et al. [34] recently made superhydrophobic SS mesh by spraying it with a
mixture of OTS-modified SiO, nanoparticles and waterborne PU. This superhydrophobic mesh was able to separate a
mixture of kerosene and water at a rate of 98.3%. Latthe et al. [27] created a superhydrophobic surface by varying the
concentration of OTS in PS solution and the number of dipping cycles. At first, they prepared a homogenous solution
containing PS and OTS using tetrahydrofuran (THF) as a solvent. The pre-cleaned glass substrate was dip-coated (4
times) on the homogenous solution and air-dried to get a superhydrophobic surface with a contdttadiEIs8EE54 a2 Ke
et al. [37] have built a superhydrophobic and superoleophilic sponge by immersing it in OTS solugig: Thiskind Qfvovaca

JATH DIST-SANGLI

sponge has shown an absorption capacity of 42-68 times more than the mass of the sponge for toluene, light oil, and
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methyl silicone oil. Even after being put through 50 separation cycles, this adsorption capacity remained the same.
Liang et al. [38] modified a polyurethane sponge by immersing in an OTS solution for oil-water separation. Cheng et al.
[24] used coaxial electrospinning with PVDF solution as a lumen solution and reactive silicon-containing monomers as
the outer solution to generate superhydrophobic nanofiber membranes with hierarchical micro nano-scale
morphology. The outstanding separation efficiency of 99.6% is achieved with the as-prepared asymmetric composite
membrane, which has an extremely rapid permeation flux. They show a water-in-n-octane permeation flux of
17331L/(m?h) and retain 88% of their original permeance after 20 cycles of operation [24]. Rasouli et al. [13] briefly
reviewed the various aspects of fabrication of superhydrophobic/superoleophilic membranes having mesh, films, and
porous substrates for efficient oil-water separation applications. In order to modify the surface energy of
superhydrophobic/superoleophilic membranes, it is usual practice to use low surface energy chemicals such as fatty
acids, thiols, silanes, polymers based on polyethylene, and carbon nanotubes [13]. These membranes have >99% oil
separation efficiency in oil-water combinations.

In this research work, a layer of PS was first applied on SS mesh using a dip coating process, followed by an OTS dip
layer to achieve superhydrophobicity. The dip coating cycles were consequently carried out by dip and dry in both PS in
THF and OTS in hexane. The surface structure of a red rose petal was obtained on SS mesh. SEM and EDS were used to
describe the surface morphology and chemical composition, respectively. The gravity-driven oil-water separation
technique was used to determine the oil-water separation efficiency and permeation flux using a custom-made setup.
The mechanical durability of superhydrophobic mesh was evaluated using adhesive tape tests, sandpaper abrasion
tests, bending, twisting, and folding tests. We have achieved the contact angles of 157.5+2° for OPS-2 as well as 154+2°
for OPS-3 in superhydrophobic range and a comparable contact angle of 148.5+2° for OPS-1. The stable and robust self-
cleaning coating was produced by this method as compared with the reported methods.

Section snippets

Materials

Polystyrene (PS) having average molecular weight ~ 280,000 and octadecyltrichlorosilane (OTS) were obtained from
Sigma Aldrich, St. Louis, MO, USA. Tetrahydrofuran (THF) and hexane were purchased from Spectrochem, Mumbai,
India. Stainless steel (SS) mesh with pore sizes of about 5011m was obtained from Shanghai Titan Technology Co. Ltd.
China. The petrol, diesel, kerosene (from Bharat Petroleum Corporation Limited, India), vegetable oil (from Garud,
India), and coconut oil (from Parachute...

Surface morphology and chemical composition

Fig. 2(a-f) depicts the surface morphology of meshes after being treated with varying doses of OTS. At low OTS
concentrations, ten successive coating layers of PS and OTS create a rougher surface with nanoscale folds, as seen in
Fig. 2(a). The enlarged view shows that there is a regular micro and nanoscale rough texture, which is essential for
improving hydrophobicity and can be observed in Fig. 2(d). Surprisingly, regular shaped bumps emerged after raising
the OTS concentration by twofold, as...

Conclusions

In conclusion, we have successfully fabricated superhydrophobic and superoleophilic SS mesh by depositing
consecutive layers of polystyrene (PS) and octadecyltrichlorosilane (OTS) using an easy and inexp&iﬁ@iﬁ?ﬁtﬁm“mg&m&s
method. This allowed us to create a superhydrophobic and superoleophilic surface on the SS mesfy.EheWCAQf Izt
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2°, the OCA of about 0°, and the rolling angle of 6 + 2° were all attained by adjusting the concentration of OTS in
successive layered deposition. The...
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Abstract-26
Degradation of textile reactive azodyes by Hapalosiphon arboreus
Miss Rutuja Pund and Dr. K. M. Nitnaware*
Department of Botany, Hutatma Rajguru Mahavidyalaya, Rajgurunagar

Corresponding Email: kmnbotany @ gmail.com
Abstract: Azodyes widely used in textile industries are toxic to life. Dye degradation using microorganism
gained more attention due to cost effectiveness and eco-friendly. There is need to investigate more
indigenous species. In the present study the filamentous cyanobacteria Hapalosiphon vulgaris was examined
for its degrading ability of azodyes Methyl Orange, Tartrazine Yellow, Scarlet Red, Reactive Black 5 and
Sudan III. The axenic culture of Hapalosiphon was inoculated with various concentrations of dyes (5, 10
and 20 ppm) and incubated for 3, 5 and 7 days. Dye degradation was based on initial dye concentration. The
maximum decolorization was observed in Scarlet red and Sudan III 92.5% and 82.02% respectively after 7
days of incubation. Azoreducase enzyme in algae responsible for degradation of azodyes into aromatic
amines. Maximum azoreductase activity 6.02 Umg-1 protein was observed for scarlet red. Influence of azo
dyes on Chlorophyll a and b content and Phycobilin Proteins was also examined. The degradation product
after decolourization was confirmed and identified by spectroscopic analysis and Fourier transformed
infrared spectroscopic analysis.

Keywords: Azoreductase enzyme, Methyl Orange, Scarlet Red, FTIR

Abstract-27
Fabrication of Durable Candle Soot-Wax Composite Coated Superhydrophobic Sponges for
Oil-Water Separation

Mehejbin R. Mujawar’, Rajesh B. Sawant!, Amol B. Pandhare?, Rajaram S. Sutar?, Sanjay S. Latthe*, Ankush
M. Sargar®, Raghunath K. Mane®, Shivaji R. Kulal'"
! Department of Chemistry, Raje Ramrao Mahavidyalaya, Jath, (Affiliated to Shivaji University, Kolhapur)
2Department of Chemistry,Shivaji University, Kolhapur, (MS) India
3Self-cleaning Research Laboratory, Department of Physics, Raje Ramrao Mahavidyalaya, Jath,
4Self-cleaning Research Laboratory, Department of Physics, Vivekanand College, Kolhapur,

SDepartment of Chemistry, Bharati Vidyapeeth’s Dr. Patangrao Kadam Mahavidyalaya, Sangli,

6 Department of Chemistry, Smt. Kusumtai Rajarambhapu Patil Kanya Mahavidyalaya, Islampur,

*Corresponding authors E-mail:srkulal @ gmail.com,amsargar2012 @gmail.com

Abstract: A novel superhydrophobic candle soot-wax composite coated surfaces for oil-water separation
was fabricated via a facile two-step strategy. The decomposition of candle soot on the surface and then it
was fixed via deposition of wax on CS-coated surfaces. The candle soot was synthesized by paraffin candle
combustion flame. The CS-coated surface was prepared by via the dip-coating method without further
surface modification and pre-treatments. Candle soot was firmly immobilized on the wax skeleton
constructing a nanoscale rough surface with superhydrophobicity. The coated surfaces exhibit
superhydrophobicity with a water contact angle of > 150° and a sliding angle of nearly 0°. The thermal
stability, pH tolerance, compression tolerance, chemical durability, reusability, emulsion oil-water
separation, and muddy water-oil separation was tested by using these superhydrophobic surfaces. The
superhydrophobic surfaces have a sustainable, anti-wetting property under cross-sectional cutting, pressing,
paper peel test, abrasion resistance test, and different pH environments. The superhydrophobic surface is
suitable for practical application on a large scale. The simple CS-wax coating method can be applied to
various surfaces, such as stainless steel and polyurethane sponges. These research results show evidence that
the CS-wax-coated surface is promising in environmental remediation for large-scale, low-cost, removal of
oil spills from water.

Keywords: Candle soot nanoparticles, oil-water separation, sliding angle, superhydrophobic surfaces, water
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Abstract

Special wetting materials have been used for the oil and water separation due to their different interfacial attraction of
oil and water. Herein, we successfully fabricated superhydrophobic coatings on stainless steel (SS) mesh by depositing

successive layers of polystyrene (PS) and octadecyltrichlorosilane (OTS) through the dip-coating method. The as-
prepared coating showed a water contact angle (WCA) of 157.5+2°, a rolling angle of 6+2° and an oil contact angle
(OCA) of around 0°. The surface microstructure analysis of the coating revealed a regular pattern of microscale bumps
with nanoscale folds on it, both of which improve the overall superhydrophobicity of the surface. The capacity of
coatings to separate oil and water was examined by employing a variety of mixtures of oil and water, including petrol,
diesel, kerosene, vegetable oil, and coconut oil. In case of low viscosity oil, the coated mesh demonstrated separation
effectiveness of more than 97% and on the other hand, high viscosity oil demonstrated just 89% efficiency. Low
viscosity oils showed a greater permeation flux through the mesh than extremely viscous oil. The mechanical strength
of the coating was examined using bending, twisting, adhesive tape testing, sandpaper abrasion tests, and the findings
indicated that coated mesh had exceptional mechanical resilience. In addition, the developed superhydrophobic mesh
demonstrated excellent thermal stability and self-cleaning properties. Therefore, this
superhydrophobic/superoleophilic mesh has a significant deal of application potential in practical.
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Introduction

0Oil spills and industrial effluents inflict significant harm to the ecosystems of the seas, human health, and the
surrounding environment [1], [2]. The safe and responsible disposal of wastewater containing oil has been shown to be
a challenging problem on a global scale. Many approaches have been used for the treatment of oil-water pollution,
including oil skimmers, filtration, oil-absorbing materials, magnetic separations, centrifugal machine, flotation
technologies, and combustion [3], [4], [5]. Traditional methods have various drawbacks, including limited separation
efficiency, time consumption, cost-effectiveness, and the generation of secondary pollutants [6], [7], [8]. Therefore,
cutting-edge technologies are an absolute necessity for the disposal of oily wastewater and the protection of the
environment. Many efforts have been reported in the fabrication of separation membranes with controlled surface
wetting property [9], [10]. The utilization of bio-inspired superhydrophobic materials in oil-water separation processes
is a popular area of study due to its high water repellency and ability to allow oil to enter in it [4], [11], [12]. Therefore,
superhydrophobic materials have been added to commercially available cotton textiles, 3D porous materials, different
polymer membranes, filter papers, and metal meshes for considerable oil-water separation [13], [14]. Chemical etching
[15], [16], spray deposition [17], [18], dip coating [19], hydrothermal method [20], sol-gel processing [21], [22],
chemical vapor deposition [23], electrospinning [24], [25], and layer by layer [26] methods have been used for
modification of porous surfaces. Among these, dip-coating is a quick and effective method of producing bulky,
intricately formed products [27]. Metal meshes have sparked a lot of attention since they are long-lasting, reusable, and
may be used in industry [2], [23]. Porous materials can absorb or filter liquids, and when their surface structure is
adjusted with a specific wettability material, they can help separate oil or water from oil-water mixtures [28], [29].
Numerous types of porous metal meshes, including those constructed of nickel, copper, and stainless steel (SS), among
other materials were used for oil-water separation [30], [31], [32], [33]. Among them, SS meshes have found
widespread use for oil-water separation owing to their high electrical and electrothermal capabilities as well as their
superior resistance to thermal shock [33].

OTS has been used to tune the surface wettability of porous substrates so that oil and water can be effectively
separated. The OTS has low surface energy, hence it improves the hydrophobicity of the rough surface and also shows
high oil absorption capacity [35], [36]. Li et al. [34] recently made superhydrophobic SS mesh by spraying it with a
mixture of OTS-modified SiO, nanoparticles and waterborne PU. This superhydrophobic mesh was able to separate a
mixture of kerosene and water at a rate of 98.3%. Latthe et al. [27] created a superhydrophobic surface by varying the
concentration of OTS in PS solution and the number of dipping cycles. At first, they prepared a homogenous solution
containing PS and OTS using tetrahydrofuran (THF) as a solvent. The pre-cleaned glass substrate was dip-coated (4
times) on the homogenous solution and air-dried to get a superhydrophobic surface with a contdttadiEIs8EE54 a2 Ke
et al. [37] have built a superhydrophobic and superoleophilic sponge by immersing it in OTS solugig: Thiskind Qfvovaca
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methyl silicone oil. Even after being put through 50 separation cycles, this adsorption capacity remained the same.
Liang et al. [38] modified a polyurethane sponge by immersing in an OTS solution for oil-water separation. Cheng et al.
[24] used coaxial electrospinning with PVDF solution as a lumen solution and reactive silicon-containing monomers as
the outer solution to generate superhydrophobic nanofiber membranes with hierarchical micro nano-scale
morphology. The outstanding separation efficiency of 99.6% is achieved with the as-prepared asymmetric composite
membrane, which has an extremely rapid permeation flux. They show a water-in-n-octane permeation flux of
17331L/(m?h) and retain 88% of their original permeance after 20 cycles of operation [24]. Rasouli et al. [13] briefly
reviewed the various aspects of fabrication of superhydrophobic/superoleophilic membranes having mesh, films, and
porous substrates for efficient oil-water separation applications. In order to modify the surface energy of
superhydrophobic/superoleophilic membranes, it is usual practice to use low surface energy chemicals such as fatty
acids, thiols, silanes, polymers based on polyethylene, and carbon nanotubes [13]. These membranes have >99% oil
separation efficiency in oil-water combinations.

In this research work, a layer of PS was first applied on SS mesh using a dip coating process, followed by an OTS dip
layer to achieve superhydrophobicity. The dip coating cycles were consequently carried out by dip and dry in both PS in
THF and OTS in hexane. The surface structure of a red rose petal was obtained on SS mesh. SEM and EDS were used to
describe the surface morphology and chemical composition, respectively. The gravity-driven oil-water separation
technique was used to determine the oil-water separation efficiency and permeation flux using a custom-made setup.
The mechanical durability of superhydrophobic mesh was evaluated using adhesive tape tests, sandpaper abrasion
tests, bending, twisting, and folding tests. We have achieved the contact angles of 157.5+2° for OPS-2 as well as 154+2°
for OPS-3 in superhydrophobic range and a comparable contact angle of 148.5+2° for OPS-1. The stable and robust self-
cleaning coating was produced by this method as compared with the reported methods.

Section snippets

Materials

Polystyrene (PS) having average molecular weight ~ 280,000 and octadecyltrichlorosilane (OTS) were obtained from
Sigma Aldrich, St. Louis, MO, USA. Tetrahydrofuran (THF) and hexane were purchased from Spectrochem, Mumbai,
India. Stainless steel (SS) mesh with pore sizes of about 5011m was obtained from Shanghai Titan Technology Co. Ltd.
China. The petrol, diesel, kerosene (from Bharat Petroleum Corporation Limited, India), vegetable oil (from Garud,
India), and coconut oil (from Parachute...

Surface morphology and chemical composition

Fig. 2(a-f) depicts the surface morphology of meshes after being treated with varying doses of OTS. At low OTS
concentrations, ten successive coating layers of PS and OTS create a rougher surface with nanoscale folds, as seen in
Fig. 2(a). The enlarged view shows that there is a regular micro and nanoscale rough texture, which is essential for
improving hydrophobicity and can be observed in Fig. 2(d). Surprisingly, regular shaped bumps emerged after raising
the OTS concentration by twofold, as...

Conclusions

In conclusion, we have successfully fabricated superhydrophobic and superoleophilic SS mesh by depositing
consecutive layers of polystyrene (PS) and octadecyltrichlorosilane (OTS) using an easy and inexp&iﬁ@iﬁ?ﬁtﬁm“mg&m&s
method. This allowed us to create a superhydrophobic and superoleophilic surface on the SS mesfy.EheWCAQf Izt
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2°, the OCA of about 0°, and the rolling angle of 6 + 2° were all attained by adjusting the concentration of OTS in
successive layered deposition. The...
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Abstract

Superhydrophobic surfaces are highly hydrophobic i1.e., it extremely difficult 10 wet
Superhydrophobic surfaces are the tendency 1o repel water drops and absorb oil drops. The water
contact angle of superhydrophobic surfaces is greater than 1507, the o1l contact angle is less than
5% and the shding angle is less than 5° Itis showing the lotus effect. Superhydrophobicity 1s
observed inthe lotus leaves, insects, and some other plants in which their leaves would not get
wet This phenomenon 1s due to the unique surface structure of the lotus leaf and also the
presence of a low surface energy matenal on the surface of the leall For the formation ofa
superhydrophobic surface, the surface must show hierarchical micro- and nano-roughness and
low surface energy. Efforts have been taken 1o form superhydrophobic surfaces for a vanety of
applications. There are many applications of superhydrophobic surfaces such as self-cleaning
surfaces, oil-water separation surfaces, anti-icing surfaces, anti-corrosion surfaces, anti-fogging
surfaces, and water-resistant  surfaces. In this arucle, the fundamental principles of
superhydrophobic surfaces, some recent trends in the fabncation of superhydrophobic surfaces,
and their applications are reviewed and discussed

Keyword: Superhydrophobicity, Superoleophobicity, Lotus effect, Self-cleaning, Oil-water
separation, Water-repelling, il Contact Angle, Water Contact angle, Anti-icing, Anti-corrosion.
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