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Soiling of mirrors increases concentrated solar thermal power (CSP) maintenance costs.
Previous approaches with self cleaning coatings have failed to fully address the challenges
posed by the surfaces' nature and interaction with their environment, such as desert dust
[1]. During the present work, we prepare by magnetron sputtering and characterize TiO»
thin films on Guardian Glass CSP mirrors [2] , in order to take advantage of their
superhydrophilic self cleaning character. Hydrophilicity has been shown to be a purely
surface property after being tested in a variety of film thicknesses. We report here results
from thin films of various thicknesses, the best of which was at about 8 nm, with uniform
and stable mirror coverage, as seen in optical profilometry. Aiming at low deposition
temperatures for fabrication cost reasons, we managed to reach 120° C. The contact angle
we achieved was <1°, without the UV treatment that is usually needed. Because maximum
mirror reflectivity is also a major requirement, we achieved up to 100 percent film
transmission, as the O, during the sputtering process increases and the thin film’s thickness
decreases [1]. The superhydrophilic property and transmittance measurements of
representative samples are shown below.
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Figure 1: Demonstration of CSP mirror hydrophilicity before and after the sputtered
deposition TiO; thin film. Transmittance UV-IR measurements of TiO, sputtered films.
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