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Graphene is a two-dimensional (2D) honeycomb of sp2 hybridized network of carbon atoms with 

excellent electrical, mechanical, and chemical properties for electronic device applications [1]. Due to 

the advancement in chemical vapor deposition (CVD) process, synthesis of large-area high quality 

graphene films has become possible [2]. We have previously studied the growth process and mechanism 

of graphene formation from solid camphor on Cu and Ni foil and demonstrated the effect of carrier gas 

on the formation of graphene domain. It has been observed that the growth parameters such as hydrogen 

concentration play a critical role on domain size and quality [3]. 

 Here, we report synthesis of graphene crystals on Cu foil by the CVD process from camphor and 

polystyrene solid precursors. It was found that with controlled experimental conditions large individual 

graphene crystals can be synthesized using camphor and polystyrene. Graphene crystals with hexagonal 

shape and size of around 30 µm were synthesized using camphor as carbon source. Optical and scanning 

electron microscopy studies show formation of hexagonal graphene crystals across the grain, grain 

boundaries and twin boundaries of polycrystalline Cu foil. Electron back scattered diffraction (EBSD) 

analysis is carried out after the graphene growth to identify the Cu grain orientation correlating the 

graphene structure [4]. On the other hand, much large graphene crystals were grown using polystyrene. 

Graphene domain with a size of 70 µm and mostly round in shape was obtained on polycrystalline Cu 

foil. Growth of individual graphene crystals, formation of large cluster and eventually a continuous 

graphene structures were analyzed with growth conditions. Details studies of graphene growth using 

camphor and polystyrene in an atmospheric pressure CVD process will be discussed in the conference.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  (a) Hexagonal shaped graphene from camphor (b) round-shaped graphene from polystyrene 

on polycrystalline Cu copper foil 

 

References: 

1. K.S. Novoselov, A.K. Geim, S.V. Morozov, D. Jiang, Y. Zhang, S.V. Dubonos, I.V. Grigorieva and 

A.A. Firsov, Science, 306, 666 (2004). 

2. G. Kalita, K. Wakita and M. Umeno et al., J. Mater. Chem. 20, 9713 (2010). 

3. S.Sharma, G.Kalita and R.Hirano et al., Mater.Lett. 93, 258 (2013). 

4. S. Sharma, G. Kalita, M.E. Ayhan, K. Wakita, M. Umeno, M. Tanemura, Journal of Materials Science, 

final review (2013) 

(a) (b) 

第 74 回応用物理学会秋季学術講演会　講演予稿集（2013 秋　同志社大学）

Ⓒ 2013 年　応用物理学会

17p-B1-2

17-075


