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Preparation and properties of PDMSZrO,/SIO,
super hydrophobic radiative cooling film
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Abstract: Passive daytime radiative cooling (PDRC) technology has attracted a lot of attention due to its
external-energy-free and environmentally benign properties. Herein, polydimethylsiloxane (PDMS)/ZrO,/SiO,
superhydrophobic radiative cooling film was synthesized by spraying hydrophobic PDMS/SiO, dispersion
solution onto PDMS/ZrO, radiative cooling film obtained from casting and drying of PDMS/ZrO, dispersion
solution, during which optimization of ZrO, particle size and SiO, dosage in spraying solution were
conducted. The results showed that the PDMS/ZrO,/Si0, film with optimal ZrO, particles size of 500 nm and
SiO, dosage of 3.0% (based on the mass of ethyl acetate) had a surface contact angle of 156°+2° and a
rolling angle of 0.3°£0.1°, exhibiting excellent self-cleaning activity. Moreover, its sunlight reflectance
reached up to 95.3% with infrared emissivity >90%. The average film cooling was efficient, 9.99 ‘C lower
than ambient temperature under direct sunlight. The self-cleaning property could keep the film from soil
contamination and maintain the cooling performance. Furthermore, the film displayed good mechanical
properties, friction resistance, and stability against acid/alkali solutions and UV light.
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Fig. 1 Schematic diagram of PDMS/ZrO, film preparation
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Fig. 2 Schematic diagram of PDMS/ZrO,/Si0O, film preparation
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Fig. 4 Schematic diagram of radiative cooling test device
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Fig. 7 SEM images of PDMS/ZrO,/SiO, films with different dosage of SiO, (a~e); Effects of SiO, dosage in spray solution on CA
and SA (f), spectral sunlight reflectance (g) and spectral infrared emittance (h) of PDMS/ZrO,/SiO, films
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Fig. 9 Photo of different droplets on PDMS/ZrO,/SiO, film (a); Photo of PDMS/ZrO, film (top) and PDMS/ZrO,/SiO, (bottom) film stuck
on glass and immersed in water (b); Free immersion of PDMS/ZrO, film (bottom) and PDMS/ZrO,/Si0, film (top) in water (c)
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