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Abstract
In recent years, CO2 average annual concentration in the atmosphere is 50% more than during the industrial revolution time. The (photo)electrochemical reduction of CO2 (CO2RR) is presented as an alternative to mitigate the environmental impact generated since it operates at mild temperature and pressure, and the fuels generated would reduce the demand for fossil fuels.
The focus of research has been the development of (photo)electrocatalysts with high activity and selectivity, low overpotentials, and high stability. Recently, carbon materials (CM) are presented as a more environmentally friendly alternative, with abundant raw materials and cheap manufacturing compared to catalysts based on metals such as Au and Pd [1,2]. CM mainly doped with nitrogen, such as carbon fibers, carbon nanotubes, nanodiamonds, and graphene-type materials, have been reported. Different authors have proposed that the activity in the CO2RR of these materials is probably the N of the pyridine type and/or the C adjacent to the graphitic N [3,4]. However, although some CM has been successfully used for this purpose, important aspects such as the influence of textural and structural properties are still unclear, since depending on the size, volume, and shape of the pore, the transport of electroactive species can be affected, favoring CO2 diffusion to the active site. Moreover, the performance of the electrode for CO2RR depends on the activity and the number of available active sites, however, many of these sites are inaccessible to reactive species and electrons, resulting in poor reaction yield.
Therefore, nanoporous carbon materials (NPCM) exhibit the possibility of widely modifying both their structure and surface chemistry, prompting (photo)electrochemical performance either by heteroatoms doping or by defects at the carbonaceous structure during the activation process, in addition to increasing the surface area that ensures greater availability of active sites.
Hence, it is of interest to understand how the nature of the nanoporosity, surface chemistry (presence of heteroatoms such as N, P, S, B) defines the (photo)electroactivity of the electrode in order to control a high yield and selectivity, energy efficiency and stability towards the valorization of CO2 to fuels and chemicals.
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