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Carbon aerogels (CA) are highly porous 3D, conductive carbon materials with low density (<0.1 g cm~3) and
high specific surface area (500-2000 m? g~!), serving as next-generation, multifunctional solutions for sustainable
energy storage and conversion, environmental remediation, and catalysis. Their unique, tunable structures, derived
from polymerization, drying and carbonization, enable superior performance in supercapacitors, gas adsorption,
and water purification [1].

Metal-doped CAs have also shown significant potential as electrocatalysts for oxygen reduction reaction (ORR),
which is kinetically very slow. These materials enable four-electron ORR pathway for energy conversion in fuel
cells and metal-air batteries, and two-electron ORR pathways for green H,O, production. Due to their properties,
these materials represent a cheaper and more available alternative to Pt-based systems, which are considered as
ORR benchmark electrocatalysts.

In this work, the electrochemical performance of CA doped with Pd and Fe in different ratios was investigated
for ORR in an alkaline medium (1 M KOH) using cyclic voltammetry, linear sweep voltammetry with rotating disc
electrode (RDE) and chronoamperometry. The number of electrons exchanged during ORR for Pd;gFe;o/CA (3.38)
and Pd;oFe;o/CA (2.80) indicates a mixed mechanism where two-electron and four-electron ORR take place in
parallel. The value of the onset potential at a current density of -0.1 mA cm~2 for Pd;oFesy/CA and PdsyFe;o/CA
are 0.925 V and 0.885 V, respectively. The corresponding Tafel slope values for Pd;oFe3;o/CA and PdsoFe;o/CA
are 115 mV dec™! and 73 mV dec !, respectively. The low Tafel slope value for PdsyFe/CA is comparable to
that of Pt/C (78 mV dec™! ) [2].

Thanks to their electrochemical properties and the optimization of experimental conditions, these materials
show great potential for electrocatalysis of ORR and thus provide great opportunities for numerous applications.
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Fig. 1. ORR RDE curves of Pd;yFeso/CA and PdsyFe;o/CA (A) with the corresponding Tafel plots (B) in O,- saturated 1 M KOH solution at
1600 rpmand 20 mVs—! .
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