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Abstract: Boron-doped SiO, nanoparticles were prepared by a modified Stéber method using ethyl
orthosilicate as the silicon source and boric acid as the dopant source, with an aim to improve the infrared
radiation performance of silicon dioxide (SiO,) nanoparticles in the atmospheric window band. Effects of
the silicon source addition methods, the boron molar doping, and the sintering temperature on the
crystallinity, chemical composition, microstructure, and infrared emissivity of SiO, nanoparticles were
investigated. Results show that the incorporation of silicon source affects the size and morphology of
nanoparticles significantly, and the particle size of pure SiO, and boron-doped SiO, nanoparticles prepared
by the continuous drop addition method is larger and more regular. The boron doping can induce the
formation of cristobalite crystalline phase of SiO, at high temperature and form B—O-—Si bonds, and lead

to the increase of the particle size, the average pore size and the specific surface area of SiO, nanoparticles.
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The boron doping can obviously improve the infrared radiation properties of SiO, nanoparticles. The

average emissivity of the samples sintered at 550 °C with a boron molar doping of 0. 40 in the band range of

8 and 13 pm can reach 0. 982. The boron-doped SiO, nanoparticles with high temperature resistance and

high infrared emissivity have promising applications in the fields of high-temperature resistant energy-

saving coatings and radiation cooling.

Key words: SiO, nanoparticles; boron-doping; Stéber method; atmospheric window; infrared

radiation
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