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Fabrication of Transparent Heat Reflective Sb Controllable Doped SnO,
Thin Film via a Facile Infrared Lamp-assisted Spray Pyrolysis Method
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Abstract: Antimony-doped tin oxide (ATO) sol was prepared by using glacial acetic acid as acidic catalyst and ethylene
glycol as ligand and solvent via sol-gel method, which was further utilized to fabricate high-quality Sb controllable doped
ATO thin films using spray pyrolysis with an infrared lamp as the assistant heater. The structures, electrical and optical
properties of these ATO thin films were systematically investigated. The X-ray diffraction (XRD) analysis revealed that the
ATO thin films retained the tetragonal rutile structure with high crystallinity. The resistance of these thin films decreased
with the increase of Sb doping level and film thickness. The average transmittance for the ATO thin films in visible range
was about 79 %, and the average reflectance in the infrared range was about 80%. Furthermore, the infrared reflectance and
emissivity of the thin film can be effectively adjusted by varying the Sb doping concentration and film thickness, which
can meet the needs of different climatic conditions.
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Fig. 1 Flow chart of the synthetic process of ATO sol
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Fig. 2 Schematic diagram of the infrared lamp-assisted spray
pyrolysis for ATO thin film fabrication
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Fig. 4 XRD patterns of the Sb-doped SnO, (11at%) films
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Table 1 The square resistance of ATO thin films with different
thicknesses and Sb-doped concentration

Antimony-doped Thickness Square resistance
concentration /at% / nm /(Q/o)
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Fig. 5 UV-vis-near IR transmission spectra of the ATO thin
films with different Sb-doped concentrations
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Fig. 6 UV-vis-IR reflection spectra of the ATO thin films with
different Sb-doped concentrations
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Fig. 7 UV-Vis-near IR transmission spectra of the Sb-doped
ATO thin films with different thicknesses
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Fig. 8 UV-Vis-IR reflection spectra of the Sb-doped ATO thin

films with different thicknesses
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