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Fig.1 XRD patterns of Csx\WO3; samples (n(Cs):n(W)= 0.1, 0.2,
0.3 in the precursor solution)
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Fig.2 Particle size analysis diagram (a) and SEM images of
CsyWO3 samples (n(Cs):n(W) =0.1 (b), 0.2 (c), 0.3 (d) in

the precursor solution)
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Fig.3 XRD patterns of CsxyWOj3 samples with different citric acid

dosage in the precursor solution
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Fig.4 Particle size analysis diagram (a) and SEM images of Cs,\WOj3;
samples with different citric acid dosage in the precursor

solution: (b) 0.015 mol, (c) 0.03 mol, and (d) 0.045 mol
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Fig.5 EDS spectrum of CsxWO3 powder prepared with citric acid

dosage of 0.045 mol
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Fig.6 XPS spectra of Csq.3,WO3 powders: (a) full spectrum and

(b) W4f core level spectrum
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Fig.7 UV-Vis-NIR transmission spectra of blank glass and glass
coated with Csg.32WOs3 film

3 &£ it

1) 7€ 200 CH K 3 d I, SR e 55 EE R B
4 0.3 Ak R I & 0.045 mol I, T i 7545 & PE
U, RLAR A8/ HL Ay BB ) Csg.3,W O3 #3 14 «

2) BRI AR YOIE T d-d BT .

)il Cs0.32WOs I )2 [ AT WO 3E 1 % 2] 86%,
LA R 2928 71%.

2 ik

[1] Ji Liang (ZF %), Tan Hongwei(i& i 1), Zheng Shujin(Ril
&h) et al. Building Science (2 H1R}22)[J], 2013, 29(4): 6

[2] Guo C, Yin S, Zhang P et al. Journal of Materials
Chemistry[J], 2010, 20(38): 8227

[3] Guo C, Shu Yin, Mei Yan et al. Journal of Materials
Chemistry[J], 2011, 21(13): 5099

References

[4] Guo C, Yin S, Huang L et al. Chemical Communications[J],
2011, 47(31): 8853

[5] Li Ning(% ), Meng Qingling(#: K #k), Wang Peng(F ).
Science Technology and Engineering(%} % # R 5 T#%)[J],
2009, 9(21): 6421

[6] Zhang Zhigiang(5k % ), Hu Ling(#H #), Zhan Hong(# 41).
Journal of Chongging University(E K & 5 K 5 4Rk) [J],
2008, 30(2): 132

[7]1 Zhang Dongliang( % %= =), Ma Xiaoming( & I% ), Li
Honglian(Z= 41 3%) et al. Acta Materiae Compositae Sinica(&
A M REIR) [J], 2013, 30(5): 41

[8] Zhang Jing(3k &%), He Wei(f] %), Zhang Qitu(ik H: ).
Journal of Materials Science and Engineering(#4 %} £} 2 5 1
FE2E4R) [J], 2009(2): 225

[9] Guo C, Yin S, Sato T. Journal of the American Ceramic
Society[J], 2012, 95(5): 1634

[10] Skokan M R, Moulton W G, Morris R C. Physical Review
B[J], 1979, 20(9): 3670

[11] Yang C, Chen J F, Zeng X et al. Industrial & Engineering
Chemistry Research[J], 2014, 53(46): 17981

Preparation and Characterization of Cesium Tungsten Bronze Synthesized by
Hydrothermal Method

Zheng Weimeng, Ruan Wenke, Wang Yake, Zhou Xiaochu, Wang Junsheng, Lv Weizhong
(Shenzhen University, Shenzhen 518060, China)

Abstract: Cesium tungsten bronze (CsxWO3) powders were synthesized by a hydrothermal method. Effects of cesium content of reactant
and concentration of citric acid on crystalline phases, micromorphology and size of Cs\WQO3; powders were studied. The near-infrared
absorption mechanism and optical properties of Cs,WOj3; were analyzed. The CsyWO3; was characterized by XRD, SEM, DLS, EDS, XPS
and UV/VIS/NIR Spectrophotometer. The results show that high crystallinity, small diameters and well dispersed Csq.3,WO3 powders are
achieved by the hydrothermal method at 200 <€ for 3 d under the following preparation conditions: n(Cs):n(W) =0.3 and 0.045 mol of citric
acid dosage. The near-infrared absorption of powder is derived from d-d electron transfer. The Cso3,WO3 coating has a good lighting and
high near-infrared shielding performance, in which the transmittance of visible light is about 86% and the near-infrared shielding rate is
about 71%.

Key words: cesium tungsten bronze; hydrothermal method; near-infrared shielding
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