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[Abstract] Cerium dioxide (CeO2) nanoparticles and related composite materials are widely applied in catalysis,
fuel cells, biomedical fields, and polishing materials " . To address the issues of high preparation costs, complex
processes, and particle agglomeration in nanoscale CeO: production, this study employed low—cost cerium
chloride (CeCls-7H:0) as the cerium source and innovatively introduced carbon black as an adsorbent.
Ultrafine CeO: powder was prepared via chemical precipitation combined with calcination. The effects of
adsorbent dosage (0.2—-1.0 g), calcination temperature (600—900°C), and calcination time (1—4 h) on particle size,
dispersibility, and crystallinity were systematically investigated. Results demonstrated that carbon black
effectively adsorbed Ce(OH): precursors, inhibiting particle agglomeration. Under optimal conditions (0.4 g
carbon black, 700°C calcination temperature, 2 h calcination time), the obtained CeO: powder exhibited
uniform particle size distribution and excellent dispersibility. This process features relatively lower costs, easy
controllability, and simple operation, enabling the production of micron/nano CeO : powders with
controllable particle size, superior dispersion, and complete crystallinity. It provides a reliable pathway for
industrial—scale production of high—purity, highly dispersible nano—CeQO-.
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