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In this work, we report on some of the fundamental chemical
and physical processes responsible for the deposition of
graphene by plasma enhanced chemical vapor deposition
(PECVD). The graphene is grown by plasma decomposition
of a methane and hydrogen mixture (CH,/H,) at moderate
pressures over polycrystalline metal catalysts. In situ optical
emission spectroscopy (OES) technique was used to measure
the rotational temperature of the plasma and the H-atom
relative concentration under different experimental conditions
obtained by varying the plasma power (300-400 W), total
pressure (10-25 mbar), substrate temperature (700-1000°C),
methane flow rate (1-10 sccm) and catalyst nature (Co-Cu).
Then, three complementary modeling approaches (0D, 1D
and 2D) were developed to analyze the plasma environment
during graphene growth. The transient zero-dimensional
(0D) configuration was used for evaluation of the effects of
reactor conditions and permits the identification of dominant
reactions and key species during graphene growth. This
approach is useful for identifying the relevant set of species
and reactions to consider in a higher-dimensional model. The
one-dimensional and two-dimensional models were developed
to predict the gas temperature and the species concentrations
for different process conditions by involving gas-phase and
surface reaction mechanisms. The 0D, 1D and 2D models are
validated by comparison with experimental data obtained from
atomic and molecular emission spectra, providing insight into
graphene growth under specific plasma conditions.
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