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1. Optimization of the annealing temperature 

In order to investigate the effect of the post-annealing temperature, the carbon-

containing nickel nanowires were annealed at three different temperatures. The sample 

post-annealed at 400 °C (i.e., results presented in the article) showed a homogenous 

and smooth morphology very similar to the one before annealing (Figure S1a). It was 

observed that at a higher temperature (600 °C) a morphological modification occurs and 

the surface roughness of the nanowires increases (Figure S1b). Upon reaching 800 °C, 

discontinuous nanochains appeared instead of nanowires (Figures S1c and S1d). The 

morphological modification as a function of the post-annealing temperature was 

confirmed by TEM (Figure S2). The nanowires postannealed at 600 °C show rough 

surfaces. In addition, nickel nanoparticles were observed on the sidewall of the 

nanograting structures probably resulting from the nickel phase diffusion (Figures S2a 

and S2b). The high roughness is not desirable for the growth of continuous stacked 

graphene layers, whereas the nickel nanoparticles formed on the sidewall of the 

nanogrates (Figure S2c) could disturb the magnetic measurements performed on the 

nanowires. Upon reaching 800 °C, the nanowires are no longer continuous, and nickel 

nanochains, consisting of sets of linked nanoparticles, were formed (Figures S2c and 

S2d).  

Based on the results obtained in this study, we can conclude that an appropriate 

temperature to form coaxial nanowires, with nickel cores and graphene stacking shells, 

should be less than 600 °C. This is the main reason why the postannealing temperature 

was selected to be 400 °C in the study presented in the article. 
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Figure S1: SEM images of carbon-containing nickel nanowires postannealed at: (a) 400 °C, 

(b) 600 °C, and (c, d) 800 °C. 

 

Figure S2: TEM micrographs of carbon-containing nickel nanowires post-annealed at: 

(a, b) 600 °C and (c, d) 800 °C. 
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2. Magnetic characterization of as-grown C–Ni nanowires 

 

Figure S3: (a) Normalized hysteresis loops of carbon-containing nickel nanowire array 

before annealing measured at 300 K with an applied magnetic field parallel (black 

curve) and perpendicular (red curve) to the wire axis. Panel (b) is a magnified region of 

(a). 

 


