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Abstract

Fluidized bed-chemical vapor deposition coating for the Geldart C class ceramic microparticles is prone to
aggregate, which leads to a wide particle size distribution and short residence time in the constant tempera-
ture reaction area, resulting in poor quality and uneven coating. To increase the residence time of ceramic
microparticles in the constant temperature reaction zone, the microparticle trajectory is extended by twenty
times through helical pipes. A carbon coating of nanoscale thickness (~ 400 nm) was prepared on the surface
of ceramic microparticles using fluidized bed-chemical vapor deposition with a facile design. The microstruc-
ture, formation mechanism, bonding mode, and property of the coating were studied. The results show that
the coating first forms small spherical carbon and then forms spherical shell coating. Furthermore, the carbon
atoms in the coating are combined with the oxygen atoms in the ceramic microparticle. The carbon coating
of nanoscale thickness can serve as a barrier to protect ceramic microparticles from long-term corrosion (5
days) by pure hydrofluoric acid.
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