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Introduction: Chemical vapor deposition (CVD) is a

promising effective method for synthesis of graphene
films. CVD graphene film is obtained from hydrocarbon
species such as CH, through complex catalytic chemical
reactions on the surface of the catalyst. Therefore,
studying the catalytic reaction kinetics Is essential
process for understanding the thermal decomposition
rate of methane on catalyst surface as well as the
reaction mechanisms. In this study, COMSOL
Multiphysics Is used to investigate graphene chemical
vapor deposition process on Cu surface. Also, the final
thickness of graphene film was calculated.
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Figure 1. Graphene CVD growth process on Cu thin film.

Computational Methods: Our COMSOL model uses
Laminar Flow, Heat Transfer, and Heavy Species

Transport application in order to investigate CH,

decomposition reactions encountered in the CVD
chamber as well as graphene growth on Cu surface.
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Results: Graphene direct deposition onto Cu

film is explored in this research. To explain, CH, is
directly decomposed on Cu surface leading to
carbon adsorption. Then, the adsorb carbon
atoms form graphene film.

A 3.8419

W W
9)]

w

w wun

N
N i
\ \

=
wu
I

The height of the achieved graphene film (A)

o
wul

£ 1 2.5
S
£ 41 1.5
4 1+ .
Q
1
(4]
0.5
0 \ | \ \ | | -
0 200 400 600 800 1000 1200

¥ 2.9295%x107° Time (sec)

Figure 3. Accumulated graphene

growth height (A) after 1300 sec  fraction on the height of the
at H, fraction equals 0.001. achieved graphene film.
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Figure 4. The effect of H,
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Figure 5. The y- component
of the mass averaged velocity
at=10s.

Figure 6. The y- component of the

diffusion velocity for hydrogen
at=10s.

Conclusions: In this paper, graphene CVD growth
on Cu thin film was modeled using COMSOL. To
explain, Laminar Flow, Heat Transfer, and Heavy
Species Transport application were utilized to
simulate graphene chemical vapor deposition (CVD)
growth process on Cu. Monolayer graphene film was
achieved by methane decomposition at 700 ° C
where the total pressure equals ~ 0.01 torr. This
model can be extended to simulate graphene growth
using different catalysts as well as different carbon
precursors.
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