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Table 1 Hydrothermal experimental composition and temperatures for four kinds of tungsten bronze powder samples

Sample n(RbCIl)/mmol n(CsCl)/mmol n(CH4N2S)/mmol V(C1gH37N)/mL T/I'C
CWO-p - 1 3 1 220
CWO-r - 1 1 220
RWO-r 2 3 240
RWO-p 2 3 3 240
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Fig.1 Schematic of heat insulation temperature test
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Fig.2 XRD patterns of bronze and rubidium tungsten bronze powder
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Fig.3 SEM images of bronze and rubidium tungsten bronze powders in rod and sheet form: () CWO-r, (b) CWO-p, (c) RWO-r, and

(d) RWO-p
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Fig.4 TEM images of tungsten bronze powders: (a, €) CWO-r, (b, f) RWO-r, (¢, g) RWO-p, and (d, h) CWO-p
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Fig.7 XRD patterns of tungsten bronze powders after heat treatment
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Fig.8 SEM images of tungsten bronze powders after heat treatment: (a) CWO-r-H, (b) CWO-p-H, (c) RWO-r-H, and (d) RWO-p-H
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Fig.11 UV-Vis-NIR spectra of tungsten bronze films
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Rubidium, Cesium Tungsten Bronze Powders and Their Transparent and
Thermal Insulative Thin Films

Lyu Jianfeng, Tan Yanni, Zou Jianpeng, Chen Yesong, Wang Yifei, Zhang Peisen, Sun Zhipeng, Duan Xin
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: In order to investigate the properties of rubidium tungsten bronze and cesium tungsten bronze nanopowders with different shapes
and their films, rubidium and cesium tungsten bronze nanopowders were prepared by hydrothermal reaction and a subsequent heat-treatment.
Tungsten bronze transparent insulation film was prepared by spin coating method on a piece of glass. The synthesized powders were
characterized by X-ray diffraction, scanning electron microscopy and transmission electron microscopy, and the photothermal properties of
the powders were studied. The near infrared shielding performance and heat insulation performance of tungsten bronze films were analyzed
by UV-Vis-NIR spectroscopy. The results show that the tungsten bronze nanopowders after heat treatment have excellent photothermal
properties and have a promising application prospect in cancer photothermal therapy. Compared with the film made from rod-shaped powers,
the film made from laminar rubidium and cesium-tungsten bronze powders have higher near-infrared shielding performance of 95% and
98.8%, respectively. Compared with blank glass, the indoor temperature using the glass with laminar rubidium and cesium tungsten bronze
films is decreased by 9.4 °C and 8.5 °C, respectively. In summary, sheet rubidium and cesium tungsten bronze have excellent near-infrared
shielding performance, and have great application prospects in the fields of energy saving and photothermal therapy.

Key words: RbyWOj3;; Cs,WOs3; transparent insulation film; energy saving materials; near infrared absorption
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