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Preparation and properties of a PET/MgCO,/PEG film

for passive daytime radiative cooling
LI Jingjing, DU Leilei, LI Renhong
(School of Materials Science &. Engineerings Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To investigate the influence of 3D printing technology on the performance of daytime passive
radiative cooling (PDRC) materials, the paper prepared a PET/MgCO,/PEG (PMP) film using
polyethylene terephthalate (PET) as the polymer matrix, magnesium carbonate (MgCQ,) as the filler for
infrared emission, and polyethylene glycol (PEG) as the pore-forming agent. The morphology, spectral
characteristics, PDRC properties. mechanical properties and self-cleaning performance of the PMP film
were characterized using such methods as SEM, UV-VIS-NIR, FTIR. The results showed that the
addition of MgCO, and PEG to PET formed a film with a graded porous structure, which increased the
average reflectance from 11. 84 % to 86.17% in the ultraviolet-visible near-infrared range and improved the
emissivity from 88. 66% to 92.66% in the mid-infrared range. Compared with the blank control group.,
the PMP film achieved a cooling effect of approximately 17. 00 °C inside the test box., Additionally, the
tensile strength and elongation at break of the PMP film were 6 MPa and 35%, respectively. The water
contact angle was 82. 14°, and after being exposed outdoors for three months, there was only about 2%

decrease in reflectance in the ultraviolet-visible-near infrared wavelength range. The research findings
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provide theoretical basis for the preparation method of PDRC materials.

Key words: passive daytime radiative cooling; 3D printing; MgCO, ; PEG; porous structure film
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