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Abstract

Graphene, a two-dimensional carbon material, has a honeycomb-like planar
structure comprised of sp>-boned carbons. Due to the extraordinary properties,
graphene has been widely studied and applied in many different fields, such as,
photoelectronic devices, touch panels, energy storage materials and solar cells. The
chemical vapor deposition has been demonstrated to prepare large area single-layer
graphene in the recent studies. The single layer graphene are produced with copper
foils as catalysts and the methane as carbon sources. The high temperature (1000°C) is
necessary to decompose methane to perform deposition on the surface of copper foil
to yield graphene. However, the fine particle contamination on graphene surfaces are
observed both in the literature and commercial products. This contamination issue of
CVD graphene is problematic for relevant applications of graphene.

The quality of graphene is affected by metal substrates, so the pretreatment of metal
substrates, including high temperature annealing, and electropolish was studied to
reveal the correlation between graphene quality and metal substrates. In this research,
we studied three pretreatment factors of hydrogen-assisted copper reduction, copper
roughness under high temperature annealing, and impurity removals of copper foils
via electropolish. The impurities of copper were eliminated to generate high quality
graphene successfully. The sheet resistance of our high quality graphene are decreased
by 3.5 times than that of the blank ones, and the improved transmittance from 96% to

98%.

Keywords: graphene, chemical vapor deposition, copper foils, high temperature

annealing, electropolish.
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32 Pl ind 503 B2 F A RdiE R

Entry H, CH,4 Ar H, CH,4 Ar Temp
(SCCM) (SCCM) (scCM)  (min) (min) (min) (C)
1 35 10 0 20 40 0 1000
2 45 10 0 20 40 0 1000
3 55 10 0 20 40 0 1000
4 45 10 0 40 20 0 1000
5 45 10 0 40 30 0 1000
6 45 10 0 40 40 0 1000
7 35 15 0 35 25 0 1000
8 35 25 0 35 25 0 1000
9 35 27.5 0 35 25 0 1000
10 45 10 0 40 30 0 1050
11 45 0 0 70 0 0 1000
45 10 0 40 30 0 1000
12 55 10 0 40 20 0 1000
13 40 0 0 70 0 0 1050
14 45 0 0 70 0 0 1050
15 0 0 6 0 0 70 1000
16 45 0 10 40 0 30 1050
17 45 0 10 35 0 35 1050
18 45 0 10 30 0 40 1050
19 45 0 10 25 0 45 1050
20 45 0 10 20 0 50 1050
21 45 0 20 20 0 50 1050
22 45 0 10 20 0 40 1050
23 45 0 10 15 0 55 1050
24 45 0 10 10 0 60 1050
25 45 0 10 50 0 20 1050
26 40 0 10 40 0 30 1050
27 50 0 10 40 0 30 1050
28 45 0 20 40 0 30 1050
29 45 0 10 40 0 30 1060
30 35 0 10 20 0 50 1050
31 55 0 10 20 0 50 1050
32 65 0 10 20 0 50 1050
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