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• Our hypothesis was validated because more water was collected on
both Hybrid-Hydrophobic surfaces than on the surfaces with a
uniform coating (bare glass and hydrophobic)

• Future experiments will be conducted on additional samples to verify
these initial results.

• All coatings will be re-made to ensure a uniform coating on which
water will slip off the surface at lower tilt angles.

Objectives
• Measure the contact angle at higher degree of (Bare glass, 

Hydrophobic glass).
• Future: A new experiment will be conducted on the Phobic 

surface with a new contact angle pf 108 degree.

This project focuses on increasing the collection of water from air by using these Hybrid-Hydrophobic surfaces. Low-
iron soda-lime solar cover glass manufactured by Saint-Gobain Glass (Diamant) was used uncoated, or coated with
Fluorinated Ethylene Propylene (FEP). The distance between the lines that is on the two surfaces is 1.1 mm apart, 0.6 mm
wide and 20 mm / 50 mm long in length. The thickness of the glass is 3 mm and the sizes are 50 mm by 50 mm.

Water is very essential to life. Harvesting water from the air
can supply water for communities in excessively dry environments.
Hydrophilic surfaces, which attract water, allow water to condense
on the surface in fair amounts. Hydrophobic surfaces, which repel
water, allow water to slide off and so be removed from surfaces
easily. A combination of a hydrophobic surface with hydrophilic
features allows the best utilization of both hydrophobic and
hydrophilic properties. This project is aimed at quantifying the
amount of water that can be harvested from hybrid hydrophobic-
hydrophilic surfaces.

1) Hydrophobic surfaces were produced and are composed of a
fluoropolymer coating on photovoltaic cover glass.

2) Hydrophilic features were produced by mechanically removing
the fluoropolymer coating leaving exposed hydrophilic glass.

3) Surface properties were analyzed by measuring water contact
angle, water sliding (slip) angle, and contact angle hysteresis
(CAH).
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The water collection properties of the surfaces were analyzed by
exposing the surfaces to humid environment in laboratory
constructed condensation chamber, and the amount of water that
condensed and slid off from surface was collected after ~ 24 h and
weighed. Bare glass (uncoated) was utilized as a control.
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One test was conducted on each of the four types of surfaces: Bare Glass, uniform
Hydrophobic coating, Hybrid coating with 20 mm hydrophilic channels and Hybrid coating
with full-length hydrophilic channels. In the initial results , the hybrid coatings outperformed
the bare glass and uniform hydrophobic coating by 23.9 %. The longer, full-length hydrophilic
channels outperformed the shorter, 20 mm long channels by a small amount (5.57 %). Our
hypothesis was correct because more water was collected on both Hybrid-Hydrophobic
surfaces than the uniformly coated surfaces.

The relatively low water collection value for the uniform hydrophobic coating was not
expected. The lower value may have resulted from a non-uniform coating. We were planning
to make new coatings and verify their uniformity by using contact angle hysteresis
measurements, when our laboratory work was prematurely stopped due to COVID-19.

Top view drawing of the hybrid surface
showing the hydrophobic coating (blue)
on a glass substrate with exposed glass
hydrophilic channel array in red.

Cross-sectional view of the hybrid
surface showing the dimensions of the
hydrophobic coating (blue) and exposed
glass channels. Not to scale. Schematic of the condensation chamber. Ambient air temperature of

20 – 25 oC. The humidity inside the chamber is ~80% RH
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Surface Type Contact Angle Contact Angle Hysteresis
Bare Glass 9 ~

Phobic Glass 142 60
Hybrid 20 mm 108 84

Hybrid Full-Length 108 85

Water Collection Graph Contact Angle Table

Our prediction was about how a longer channels would increase water collection, but in the
end, the two hybrid surfaces did collect the same amount of water. Hence, our hypothesis was
that the hybrid channel surfaces should have collected more water than the uniform
hydrophobic surface. Apparently, this hypothesis was shown to be correct from the graph
above.
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