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Abstract 

Graphene and doped graphene materials new synthesis routes are an attractive prospective. 

Especially, nitrogen doping has been an effective way to tailor the properties of graphene and 

make them attractive in a wide range of potential applications [1]. Recently, pulsed laser 

deposition of graphene has been shown to be effective in electrochemistry and biosensors 

applications [2] . This work reports graphene and N-doped graphene synthesis by femtosecond 

pulsed laser deposition. The nitrogen doping and structural changes have been studied 

systematically by various characterization techniques. The X-ray photoelectron spectroscopy has 

been performed to elucidate the C-N bonding information and N content in doped graphene. 

Doping of graphene decreased the 2D peak intensity compared to the pure graphene, and Raman 

mapping confirmed that the doping is homogeneous. The crystalline size (La) of N-doped 

graphene decreased with doping. The N atoms are evidenced by XPS to mainly pyridinic-N type 

nitrogen structure, with a N doping content up to 3 at.%. The surface morphology of films was 

studied by Scanning electron microscopy and Atomic force microscopy. This simple, fast and 

low temperature approach offers directly pyridinic-type of N bonding with high N content. This 

type of grown N-doped graphene could be a promising material in electrochemical sensors, 

electrochemical energy devices, bioelectronics and biosensors applications. 
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