Synthesis and characterization of sulfur-rich nanoparticles for daytime
passive cooling

Daytime passive cooling, which transfers the heat from hot terrestrial entities to cold outer space through the
atmospheric window (8-13 um) without energy consumption, has attracted more and more attention. On the other
hand, sulfur-rich polymers were reported to show excellent optical properties: e.g. high refractive index, high
transmittance in MIR range.' Recently, highly sulfur content nanoparticles were reported by Shin et al." Therefore, it
would be quite impressive if sulfur-rich nanoparticles can be employed into the fabrication of passive cooler.

The task of this topic is to synthesize sulfur-rich nanoparticles based on the literature and characterize the
nanoparticles, in terms of the content of sulfur, particle size, optical properties, e.g. reflectance in visible range and
transmittance in MIR range. Subsequently, the fabrication of daytime passive cooler based on the sulfur-rich
nanoparticle monolayer or multilayers shall be achieved.
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Figure 1. a) Schematic of daytime passive cooler based on the sulfur-rich nanoparticles colloidal crystal. sulfur-rich
nanoparticles synthesized by Shin et al." b) Schematic of the synthesis of sulfur rich poly(sulfur divinyl sulfone) (PS,DVS)
nanopatrticles. c) SEM images of PS,.DVS nanopatrticles with different content of sulfur:n=2, 3, 4.
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