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Graphene-based devices demand high 

quality and wafer scale synthesis of 

graphene. Graphene with desired 

properties can be achieved on transition 

metal like Nickel (Ni) [1]. Polycrystalline Ni is 

an attractive substrate for graphene 

synthesis due to its large wafer scale 

availability and compatibility with Si 

microelectronics. The surface morphology 

of polycrystalline Ni plays a significant role 

for determining the layer thickness of 

graphene, for instance, multilayer 

graphene grows on grain boundaries, 

whereas Ni (111) grains favor the growth of 

monolayer graphene. One way to control 

the thickness nonuniformity of graphene is 

to control the number of grain boundaries. 

Therefore, it is important before graphene 

synthesis to prepare the surface of 

polycrystalline Ni in order to reduce the 

number of these grain boundaries. It could 

be achieved by high-temperature 

annealing where the size and orientation of 

the grains are modified. The present work 

focuses on the surface preparation of thin 

polycrystalline Ni films for the graphene 

growth; an annealing series was applied in 

the temperature range of 925 to 1025°C in 

hydrogen and vacuum ambient.  

The surface morphology and roughness of 

the annealed Ni films, determined by SEM 

(Fig.1a-c) and AFM (Fig.1d-e) 

demonstrated changes in the morphology  

 

and the roughness of the Ni films. Annealing  
in hydrogen ambient increases the grain 

size of the Ni film. Due to the polycrystallinity 

the roughness of the Ni film is also affected 

as shown in Fig 1f.  The surface roughness of 

vacuum annealed films is less affected as 

shown in Fig 1f. EBSD and XRD analysis 

indicated that the growth of Ni (111) grains 

is favoured in both annealing ambient, 

while the hydrogen ambient was more 

efficient in increasing the sizes of grains (up 

to ~6.0μm). XPS analysis confirmed the 

oxidation of the as-deposited Ni films. 

However, after annealing no oxide signals 

were detected. Graphene was grown on 

the pre-treated Ni- films at 925°C for 5 min. 

Raman spectroscopy confirmed that  

graphene films could be grown on both 

films, but due to the presence of large Ni 

grains, the coverage of monolayer 

graphene domains was larger on hydrogen 

annealed Ni film. A detailed study will be 

presented in the paper. 
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Figure 1: SEM images of (a) as-deposited Ni film 

(b-c) annealed Ni films in hydrogen and 

vacuum, respectively; AFM images (amplitude) 

of samples annealed in (d) hydrogen (e) 

vacuum, and (f) surface roughness. 


