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A Study of the Synthesis of La,Ce,O, Powder by Co-precipitation Method
and Its Properties as Sunscreen Agent
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b. Advanced Ceramics Research Center, School of Materials Science & Engineering, Anhui University of
Technology, Maanshan 243032, China)

Abstract: To address the issues of high synthesis temperature and prolonged reaction time in the high-temperature
solid-phase synthesis of La,Ce,0, powder, using La(NO,);*6H,0 and Ce(NO,);*6H,0 as metal ion sources with
ammonia water as the precipitant, La,Ce,0; powder was successfully prepared by co-precipitation method. The
synchronous thermal analyzer, Fourier transform infrared (FTIR) spectrometer, X ray diffractometer (XRD) and
scanning electron microscopy (SEM) were employed to investigate the precursor transformation process, phase
evolution, and morphological characteristics of the products. UV—Vis spectrophotometry was used to analyze the UV

absorption properties, while photocatalytic activity was evaluated through Rrhodamine B degradation experiments.
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The results show that La,Ce,O, powder undergoes crystallization between 300-700 °C, with distinct fine particles or
flocculent products appearing at 500 “C. Compared to the high-temperature solid-state method (synthesis temperature
of 1 400 °C), the co-precipitation approach reduces the synthesis temperature by 900 °C. The La,Ce,0, powder
synthesized at 500 “C exhibits well-distributed micropores, narrower bandgap, and significantly enhanced UV
absorption performance-showing a 21.7% improvement over the solid-state method. The incorporation of La,0;
effectively suppressed the generation of reactive oxygen species (ROS) in pure pure CeO,, resulting in a stabilized
photodegradation rate that remained constant at approximately 15% without further decrease upon prolonged
irradiation. This study demonstrates that the co-precipitation method not only substantially reduces the synthesis
temperature and reaction time for La,Ce,O, powder production, but also effectively optimizes its UV absorption
properties for sunscreen applications.

Keywords: La,Ce,0;; co-precipitation method; sunscreen agent; UV absorption performance; photocatalytic activity;

degradation rate; CeO,
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