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ABSTRACT 

Superhydrophobic coatings with contact angles (CAs) > 150° and sliding 

angles (SAs) < 10° have become the focus of research and industrial development 

studies for water repellency applications. Furthermore, superhydrophobic coatings 

have shown to reduce ice adhesion by means of their low surface energy chemistry 

and nano/micro roughness. Superhydrophobicity can be achieved by combining the 

chemistry and the roughness of the surface, inspired by the lotus leaf composition 

and structure. Durability enhancement of superhydrophobic surfaces is a critical 

issue for commercial and industrial applications. Consequently, the use of 

superhydrophobic surfaces in practical applications is limited due to their poor 

mechanical abrasion resistance and hostile environmental conditions. Covalent 

bonding of the micro/nano particles to the binder material was identified as essential 

for durability enhancement. This review summarizes the state of the art of the 

design, preparation techniques of durable superhydrophobic coatings and the 

characterization techniques for durability evaluation. 

 

Fluorinated polymers are of special interest in the creation of 

superhydrophobic surfaces due to their extremely low surface energies [7–20]. 

Among the fluorocarbons, polytetrafluoroethylene (PTFE) is widely used as 

coatings for antiadhesion agents and chemical insulators because of its very low 

surface energy. However, many fluorinated materials have not been used directly 

because of their limited solubility but linked or blended with other materials to make 

SH surfaces. The hydrophobic properties of PTFE are caused by the fluorination of 

the carbon bonds. Water contact angles (WCAs) on smooth PTFE are found to be 

about 100 to 110°. 

 

INTRODUCTION 

A super hydrophobic surface repels water to an extreme degree specially, it 

has a contact angle with water of at least 150 degrees A surface without hydrophobic 

properties typically has a contact angle with water below 80 degrees. 
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When a liquid hits a non repellant surface, the liquid pools, looking like a 

deflated ball and saturates the surface. When water or mud contacts as super 

hydrophobic treated surfaces by contrast the extreme contact angle causes the liquid 

to form nearly perfect spheres like marbles of fluid. This phenomenon keeps the 

protected surface completely dry. 

Example- Rust oleum never wet 

 

Preparation: caco3 nano particles were modified from hydrophilic to hydrophobic 

with oleic acid, hydrophobic coating was formed on the glass substrates with 

modified nanoparticles and poly dimethyl siloxane via a simple process. The surface 

wet tability and topology of coating were studied by contact angle measurement and 

scanning electron microscopy. The experimental result are showed that the coating 

exhibited self cleaning property with a water average contact angle of1 600 and sliding 

angle of 60degree,coating surface with hierarchical nano and micro structures this 

method has good prospect for applications 

 

Applications : Due to the extreme repellence and in some cases bacterial resistance 

of hydrophobic coatings there is much enthusiasm for their wide potential uses with 

surgical tools medical equipment textiles and sort of surface and substrates. 

 

Instead of using fluorine atoms for repellence like many successful 

hydrophobic penetrating sealers, super hydrophobic products are a coating they work 

by creating a micro or nano sized structure on surface which has super repellent 

properties 

 

Super hydrophobic liquids: 

A super hydrophobic coating is a nanoscopic surface layer that repels water 

droplets hitting this kind of coating can fully rebound in the shape of column or 

pancake. 

 

Materials used: 

 super hydrophobic coatings can be made from many different materials the 

following are known possible bases for the coating: 

 Manganese oxide polystyrene(Mno2/ps)(nano composite) 

 Zinc oxide polystyrene(zno/ps)nano composite 

 Carbon nanotube structures 

 Silica nano- coating 

The silica based coating are perhaps the most cost effective to use. They are 

gel based and can be easily applied either by dipping the object into the gel or via 

aerosol spray. 
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In contrast the oxide polystyrene composites are more durable than the gel 

based coating, however the process of applying the coating is much more involved 

costly Carbon nanotubes are also expensive and difficult to produce with current 

technology thus the silica based gels remain the most economically viable option at 

present 

 

TYPES: 

Durable water repellent:This being used for fabrics in order to protect them from 

water 

 

Rain repellent:This is made for car windshield for repelling rain water during rain 

in order to improve during visibility. 

 

Industrial uses:In industry super hydrophobic coatings are used in ultra dry surface 

applications. The coating causes an almost imperceptibility thin layer of air to form 

on top of a surface super hydrophobic coatings are also found in nature they appear 

on plant leaves such as the lotus leaf and some insect wings .The coating can be 

sprayed onto objects to make them water proof. 

 

The spray is anti corrosive and anti icing has cleaning capabilities and can be 

used to protect circuits and grids. Super hydrophobic coating have important 

applications in maritime industry .They can yield skin friction drag reduction for ships 

hulls thus increasing fuel efficiency. Such as coating would allow ships to increase 

their speed and range .While reducing fuel costs They can also reduce corrosion and 

prevent marine organisms from growing on a ship’s hull. 

 

In addition to these industrial applications super hydrophobic coating have 

potential uses in vehicle windshields to prevent rain droplets from clinging to the 

glass. The coating also make removal of salt deposits possible without using fresh 

water Furthermore super hydrophobic coating have the ability to harvest other 

minerals from seawater brine with ease. 

 

Despite the coatings many applications ,safety for the environment and for 

workers is an issue. 

 

Applications: 

Due to the extreme repellence and in some cases bacterial resistance of 

hydrophobic coatings, there is much enthusiasim for their wide potential uses with 

surgical tools, medical equipment, textiles and all sorts of surface and substrates. 

 

Newer engineered surface texture on stainless steel are extremely durable and 

permenantly hydrophobic.Optically these surface appear as a uniform matte surfaces 

but microscopically they consist of rounded depression one to two micron deep over 

25% to 50% of the surface .These surfaces are produced for buildings which will 

never need cleaning. 
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EXAMPLE OF SUPERHYDROPHOBIC COATINGS 

Fluorothane superhydrophobic coatings: 

Reduces: 

 Water,Ice and snow accumulation. 

 Signal attenuation. 

 

Advantages: 

 Water contactangle over 1000 

 One part easy application and reworkable. 

 

      Fluorothane superhydrophobic coatings improves microwave satellite 

communication during rain,ice and snowstorms.Fluorathane coatings reduce 

adhesion of rain,ice and snow. 

 

Major properties of fluorathane coatings: 

 Reduces interference from atmospheric rain fade. 

 Minimizes signal loss in KU and Ka bands. 

 Causes Water droplets to roll off leaving surfaces dry. 

 Eliminates water film formation 

 Reduces ice and snow adhesion. 

 Availabile in tints of white ,grey,green,tan and blue. 

 

Major applications: 

 Protects satellite dishes,radomes and antenna arrays from signal loss due to 

rain,iceand snow. 

 Protects outdoor sensors,such as wind and radiometric sensors from signal 

loss due to rain. 

 Protects telecommunication structures.Such as mid path passive reflectors 

and repeaters,from ice and snow. 

 Protects critical moisture sensitive telecommunication equipment,including 

circuit boards,motors,switches and connectors. 

 Fluorothane can be applied on metal,wood,plastic,concrete and cardboard. 
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