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Abstract: In this paper, with sucrose and citric acid as auxiliary agents, the controllable synthesis of
Y,0, :Eu’" hollow microspheres and porous microspheres was realized by changing the solvent evaporation
mode and solute agglomeration state of mist droplets during ultrasonic spray pyrolysis. Herein, the effects
of the types and proportions of auxiliary agents on the morphology of microspheres were systematically
explored, and the formation mechanism of Y, O, :Eu’" hollow microspheres and porous microspheres was
proposed. Furthermore, the crystal structure and photoluminescence properties of Y, 0, : Eu’" hollow
microspheres and porous microspheres were also analyzed. Our results show that the Y,0,: Eu’"

microspheres obtained have uniform composition and still retain the cubic Y,O, structure. The hollow
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structure can be obtained after adding sucrose, while the porous structure can be obtained with the addition
of citric acid. The hollow structure was formed as sucrose could bond into a film on the mist droplets’
surface as fog drop dry, promoting the deposition of solutes in the inner film wall with the moisture
evaporating. However, the citric acid added could form uniform chelates with solute, and decomposition of
chelates resulted in a mass of in situ mesopores at high temperature. Photoluminescence spectrum
indicated that hollow and porous microspheres both exhibited typical red emission at 611 nm, and the
hollow microspheres’ luminous intensity was 96.6% of that of solid microspheres prepared without
adjuvants. Overall, our results are believed to provide a novel guideline for industrialized preparation of
hollow/porous Y, O, :Eu’" microspheres with controllable morphology.

Key words: ultrasonic spray pyrolysis; Y, 0, : Eu’" microspheres; controllable synthesis; microstructure;

photoluminescence spectrum
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