
Nanotechnology

PAPER • OPEN ACCESS

Multiple growth of graphene from a pre-dissolved carbon source
To cite this article: Andrea Fazi et al 2020 Nanotechnology 31 345601

 

View the article online for updates and enhancements.

This content was downloaded from IP address 129.16.31.218 on 03/07/2020 at 10:33

https://doi.org/10.1088/1361-6528/ab9040
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssSlVMGphZXENLyg4nZuFPHg2q4cYZmF4RLdA5O-9a_r4Ylemnqej-94kkYFZ5d2VcU_cBs8jhIh_RxMIb7R98TsWrji0l-swoyQhYOoxb7r1Ze9_4hbFQkF5BQO05QtLbibsZYQfoUegLzZMS9MK070geNrOpj3qDADfKNK7VcMNb6dWAbKDpvRnx1qC7zDM6Bgjh7rRWONAeM8y3slOcsG9Yyu0JvT1YOrQdzKUilQo-Z_LBv&sig=Cg0ArKJSzJErqBJrQ26b&adurl=http://iopscience.org/books


Nanotechnology

Nanotechnology 31 (2020) 345601 (10pp) https://doi.org/10.1088/1361-6528/ab9040

Multiple growth of graphene from a
pre-dissolved carbon source

Andrea Fazi1,2,6, Andreas Nylander1,6, Abdelhafid Zehri1, Jie Sun2,3, Per Malmberg4,
Lilei Ye5, Johan Liu1 and Yifeng Fu1

1 Electronics Materials and Systems Laboratory, Department of Microtechnology and Nanoscience,
Chalmers University of Technology, SE-412 96, Gothenburg, Sweden
2 Quantum Device Physics Laboratory, Department of Microtechnology and Nanoscience, Chalmers
University of Technology, SE-412 96, Gothenburg, Sweden
3 Key Laboratory of Optoelectronics Technology, College of Microelectronics, Beijing University of
Technology, Beijing 100124 People’s Republic of China
4 Department of Chemistry and Chemical Engineering, Chalmers University of Technology, Gothenburg,
Sweden
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Abstract
Mono- to few-layer graphene materials are successfully synthesized multiple times using Cu-Ni
alloy as a catalyst after a single -chemical vapor deposition (CVD) process. The multiple
synthesis is realized by extracting carbon source pre-dissolved in the catalyst substrate. Firstly,
graphene is grown by the CVD method on Cu-Ni catalyst substrates. Secondly, the same
Cu-Nicatalyst foils are annealed, in absence of any external carbon precursor, to grow graphene
using the carbon atoms pre-dissolved in the catalyst during the CVD process. This annealing
process is repeated to synthesize graphene successfully until carbon is exhausted in the Cu-Ni
foils. After the CVD growth and each annealing growth process, the as-grown graphene is
removed using a bubbling transfer method. A wide range of characterizations are performed to
examine the quality of the obtained graphene material and to monitor the carbon concentration
in the catalyst substrates. Results show that graphene from each annealing growth process
possesses a similar quality, which confirmed the good reproducibility of the method. This
technique brings great freedom to graphene growth and applications, and it could be also used
for other 2D material synthesis.
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1. Introduction

Graphene is a single layer of carbon atoms organized in a
honeycomb structure (sp2 hybridized) and it has been isolated
and characterized for the first time by Novoselov et al in

6 These authors contributed equally to the paper

Original content from this work may be used under the terms
of the Creative Commons Attribution 4.0 licence. Any fur-

ther distribution of this work must maintain attribution to the author(s) and the
title of the work, journal citation and DOI.

2004 [1]. Rapidly, it attracted the interest of the entire sci-
entific community and became one of the most investig-
ated materials in the past decade [2–4] due to its special
structure and outstanding electrical [1, 3, 5, 6], thermal [7]
and mechanical properties [8, 9]. Many applications based
on graphene have been proposed and demonstrated in elec-
tronics, including graphene -based transistors [10], transpar-
ent electrodes [11], heat spreaders [12–16], touchscreens
[17], light -emitting diodes [18, 19], solar cells [20] and
foldable electronics [21]. Beyond that, thanks to its special
features, graphene can be also applied in biomedicine and
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