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Abstract

Graphene, a monolayer of sp’-bonded carbon atoms, is a quasi-two-dimensional
material. It is only one carbon atomic layer thick. The unique structure of graphene
makes it have some excellent physical and chemical properties, such as an extremely
large strength, highly flexiblity, excellent electrical conductivity, large electron
mobility and relatively large Young's modulus. This makes graphene a great value on
the applications of nano-electronic devices, supercomputers, solar cells, transparent
electrodes, and so on. However, the premise of this is the preparation of large-scale
and high-quality graphene. Currenly, there exsist several preparation methods of
graphene, but it is necessary to realize the large-scale, high-quality and controllabe
growth of graphene for different applications. Based on the comparison of several
existing methods, it is found that chemical vapor deposition (CVD) is the most likely
to achieve this requirement. Plasma-enhanced CVD (PECVD), compared to
traditional CVD, has a number of advantages, such as lower temperature, faster
deposition rate, etc. This makes PECVD become an outstanding method to fabricate
large-scale graphene.

In this dissertation, PECVD was used to fabricate graphene on copper foils under
different experimental conditions (including working gas, substrate temperature, RF
power and deposition time). The morphology and structure of the synthesized
graphene were studied using Raman spectroscope and scanning electron microscope.
We further explored the possibility of using graphene and N-doped graphene as
cathode materials against lithium plates for Li-ion batteries. The properties of
batteries were studied by constant current charge-discharge method. It is found that
the specific capacity of graphene based Li-ion batteries increases as the RF power and
deposition time increase. The cycle efficiency remains over 90% after 100
charge-discharge cycles. Particularly, N-doped graphene based Li-ion battery shows
excellent electrochemical properties with a specific capacity of 550mAh/g and cycle

efficiency of 92%.
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In addition, the graphene was successfully transfered to SiO, decorated Si
substrate. Then, the electrical properties of graphene were studied by Hall effect
system. The carrier mobility of graphene was 695cm”/V-s. Finally, graphene was
directly synthesized on SiO, decorated Si substrate without using any catalyst. This

new method enables graphene to be directly applied to many devices.

Keywords: PECVD; Graphene; Li-ion batteries.
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Fig. 1.1 Basic structure of graphene.
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Fig.1-2 Relationship between graphene and its derivatives: (A) Fullerene; (B) carbon
nanotube; (C) graphite.

1.2.2 ARERMHER
M T 880 BRI R g1, ERAMRIIEEE. 2E. e k2t

2



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



