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Nanofibers by electrospinning: intriguing nanomaterials for electrochemical conversion of 
environmental resources

Thanks to the agreement signed in 2015 during the COP21 Conference held in Paris, the European share of renewable 
electricity in the overall energy production will dramatically increase over the next decades. In this scenario, production and 

technological processes driven by electrical energy are gaining a renewed interest. Electrochemical conversion and synthesis are 
among them, and nanomaterials are expected to play a crucial role. They can be designed to be integrated as electrodes in devices 
for energy production from light and water, as well as in reactors for CO2 electrochemical conversion. In this frame, nanofibers 
have attracted great interest since they can be obtained by a relative simple and low-cost process. Indeed electrospinning offers 
several possibilities and strategies to design nanofiber-based nanostructures with different arrangement, composition and 
morphology. Electrodes are needed, that must be chemically stable, support electro-catalysts, be electrically conductive and show 
high surface areas to increase the number of accessible reaction sites. In this view carbon-based nanofibers (CNFs) are extremely 
attractive to design electrodes for electrochemical processes. Moreover, their elctrocatalytic behavior can be fine-tuned by the 
proper selection of the starting precursor, in order to design N doped CNFs.  Polyacrylonitrile (PAN) and other natural organic 
materials (as several wastes) can be used as carbon precursors able to induce N-doping inside the material, combining high yield 
of carbonization and high nitrogen content. CNFs doped with heteroatoms like nitrogen, have indeed established among the most 
promising noble-metal-free alternatives to catalyze the CO2 reduction reaction for the synthesis of new valuable products. The 
same nanomaterials can be successfully used to catalyze the oxygen reduction reaction (ORR). Other catalysts can be successfully  
processed by electrospinning as manganese oxides (MnxOy), resulting in easy to integrate catalyst for the fabrication of well-
performing electrodes.

Figure 1: Overview of the electrospinning process for the fabrication of nanofiber-based electrodes
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