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Bio-based aerogels offer key advantages such as high porosity, tunable structures, and
environmental compatibility. These properties promote effective dispersion of the active phase
and enhance mass transport by allowing the porous architecture to be tailored. Using renewable
materials as support is especially appealing for sustainability, as biopolymers are abundant,
low-cost, and scalable. Among these, alginate—a natural polysaccharide biopolymer extracted
from brown algae—stands out due to its biodegradability, low toxicity, chemical stability, and
affordability, aligning well with green chemistry principles [1]. On the other hand, the
application of COx: as a safe, renewable carbon feedstock for chemical and fuel production has
emerged as a prominent research area. It leverages CO- as a C1 building block in place of fossil
resources, thereby reintegrating carbon into the value chain and supporting circular economy
goals [2]. In this work, alginate aerogels were explored for CO> conversion into CO [3] (through
electrochemical reduction). The aerogels were prepared by the sol gel method and impregnation
with zinc metallic particles and copper nanowires [4] to be used as cathodes for the co-
electrolysis of CO> and water (Figure 1). The present work reports a strategy to tune the pore
sizes of the catalytic electrodes by the use of reticulating agents. Productivities and faradaic
efficiencies of the porous materials with the different reticulating agents are compared and
interpreted in respect to their surface characterization e.g. BET surface areas and morphology
determined by SEM. The main advantages brought to the process were discussed, including the
impact of alginate-based aerogel supports on efficiency, process selectivity, highlighting their
potential in CO: utilization technologies.

Figure 1: Application of the nanowires in alginate aerogels.
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