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Abstract :

(Pr1,REy):.Ca.Co0; (RE=Y, Sm, Yb, etc.) and vanadium dioxide (VO.) exhibit a reversible
transition in electrical resistivity from a metallic state to an insulator state, called the metal-
insulator (M-I) phase transition. This change in electrical properties is accompanied by
simultaneous changes in optical properties, including light transmittance in the infrared region.
Therefore, this material could be used as window glass in smart windows to shield infrared
radiation according to the temperature of the room. In this work, (Pri.,Y,);.Ca,Co0O; films were
prepared from Pr-Y-Ca-Co gel synthesized by ultrasonic irradiation, and VO, films were prepared
by metal-organic decomposition (MOD).

Vanadium oxalate n-hydrate was adopted as a raw material because it is inexpensive and easy to
handle. The substrate was a soda-lime glass, which is used for window glass. During the heat
treatment process, alkaline elements (Ca, Na) in soda-lime glass diffuse into the VO, film, forming
complex oxides containing Ca and Na. We attempted to prepare high-quality VO, by sandwiching a
Si0; film between VO and a soda-lime glass substrate to suppress the diffusion of alkaline
elements from the substrate. The resulting single-phase VO. films showed significant changes in
resistivity and light transmittance in the infrared region with the M-I transition.

Pr-Y-Ca-Co gel with a uniform composition was conveniently prepared by ultrasonic irradiation
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of an ethanol suspension of praseodymium acetate, yttrium acetate, calcium acetate, and cobalt (II)
acetate in a Pr:Y:Ca:Co molar ratio of 0.48:0.12:0.4:1 for 2 h. Upon drying the gel and calcination
at 1200°C for 12h in oxygen gas, (ProsYo2)0sCaosCoO; powders with good crystallinity were
obtained more easily and more rapidly than with conventional solid-phase reactions or sol-gel
methods. The film obtained by applying a paste mixed with the powder and ethylene glycol showed a

large change in resistivity in response to temperature change.
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