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Morphology Formation of Carbon Particles under a DC Methane Plasma
Tatsuzo NAGAI and Fumiya SHOJI

Abstract

Morphology Formation for carbon particles of nanometer-micron sizes growing in a gas phase under a DC
methane plasma is investigated theoretically using the following model. Morphology of the particles is
determined by competition between the collision time of the particles in the gas phase and the sintering time of
the particle in the condensed phase. It is spherical if the collision time is longer than the sintering time, while
non-spherical or agglomerate if shorter. The collision time and the sintering time strongly depend on particle gas
temperature and particle temperature itself, respectively. A phase diagram for particle morphology is obtained
from the temperature dependence of the two times. Comparing the phase diagram with our experimental result, it
is concluded that the particle temperature is over 1520K in the experiment with substrate temperature 1100 K.
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