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Characterization of carbon microspheres grown by HVPE
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Abstract The carbon microspheres of a core-shell type were grown by the method of mixed-source hydride vapor phase
epitaxy (HVPE). The surface and the cross section of the carbon microsphere grown by a new method were observed by
scanning electron microscope (SEM). The characteristics of the carbon microsphere were investigated by X-ray photoelectron
spectroscopy (XPS) and a high resolution-transmission electron microscope (HR-TEM). From these measurements, the
diameters of carbon sphere were about few hundred micrometers. Furthermore, we show that the carbon microsphere of the
core-shell type by mixed-source HVPE method can be grown successfully with the larger size than those of the existing
one. This mixed-source HVPE method is proposed a new method for making of carbon microsphere.
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Fig. 2. Schematic diagrams for the growth mechanism of the carbon microsphere grown by mixed-source HVPE method. (a) Con-

ventional HVPE system. Each source in graphite boat flows into the substrate region in gas phase. (b) Precursor adsorption process.

The synthesis of between the source gases and the chemical compounds is made an adsorption progress favorably at one part of the

non-uniformed epilayer on substrate surface. (c) Clusters synthesized on the substrate surface by an island shape such as hole or hill-

ocks. (d) Islands of the big size formed by the deposited chemical compound cluster. Carbon microsphere synthesized with the size
of micrometer diameter.
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Fig. 3. Images of carbon microspheres grown by mixed-source HVPE method. (a) SEM images of carbon microspheres. (b) Cross-
sectional SEM image of crashed carbon microsphere. (c) EDS spectrum of carbon microsphere.

Fig. 4. BF-TEM image of carbon
HVPE.
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Fig. 5. Inside XPS spectrum of the carbon microsphere.
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