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Preparation of a bamboo fiber-based film for passive

daytime radiative cooling and its properties
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Abstract: Economical and energy-saving cooling materials can be used to alleviate the negative impact
of hot weather. Natural bamboo was delignified by two-step method, and SiO), particles were introduced
by spraying method. Based on the multiscale structure and natural radiation characteristics of cellulose and
SiO, particles, a cooling material bamboo fiber/SiO, composite film with passive daytime radiative cooling
(PDRC) performance was prepared. The structure of bamboo fiber/SiO, composite film was
characterized. Meanwhile, the spectral properties and cooling performance were explored. The results
showed that SiO, was successfully introduced into the bamboo fiber film. Compared with the raw bamboo,
the solar reflectivity of bamboo fiber/SiO, composite film was significantly improved and reached to
90.1%. The infrared emissivity of bamboo fiber/SiO, composite film in the atmospheric window was
about 97.9%. Under a real outdoor environment, when the irradiation intensity was 546 mW/cm”, the
temperature of the bamboo fiber/SiO, composite film was 7.8 “C lower than that of the raw bamboo.
Infrared thermal imaging also proves that the bamboo fiber/SiO, composite film has good cooling performance.

To sum up, the bamboo fiber/SiO, composite film has good cooling effect and great potential for application.
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