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Hybrid systems for hydrogen production via photovoltaic electrolysis (PVEL) are
recognized as environmentally clean but economically impractical. Consequently, a critical
need has emerged for novel materials in both photovoltaic panels and electrolysis cell elec-
trodes. This project aimed to develop carbon-based composite electrodes integrating iron
oxide anchored on graphene and multi-walled carbon nanotubes (MWCNTs) for hydrogen
generation via aqueous electrolysis under neutral pH conditions utilizing photovoltaic
energy. Synthesis of iron oxide nanoparticles (Fe3Oy) occurred through ammonia solution
precipitation, followed by their combination with graphene oxide (GO) and MWCNTs. Sub-
sequently, electrodes were crafted through drop-casting with varying Fe3O4 nanoparticle,

::‘P;edcgt?sr GO, and MWCNT proportions on copper substrates.

SEM and Energy-Dispersive Spectroscopy (EDS) analyses were conducted to investi-
gate the nanocomposites” morphology and composition. High-resolution environmental
scanning electron microscopy (SEM) and an EDS module were employed. Morphological
tests revealed homogeneous Fe304 nanoparticles with a nanoscale diameter, showing the
presence of carbon, oxygen, silicon, and iron, consistent with the substrate elements. The
results indicate successful Fe30O4 nanoparticle synthesis. Utilizing carbon-based composites
with anchored iron oxide nanoparticles sought to enhance the hydrogen evolution efficiency
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10,3390/ proceedings2024105132 and stability under neutral pH, fostering the development of efficient and eco-friendly hy-

drogen production systems driven by photovoltaic energy. Controlled potential electrolysis
Academic Editor: Michael (CPE) experiments evaluated the water reduction capacity using the Fe30,/FMWCNT /OG-
€. Georgiadis modified electrode in a 0.1 M phosphate buffer at pH 7.0. Monitoring charge accumulation
Published: 28 May 2024 revealed its reliance on the applied potentials. Notably, at —1.1 V, charge accumulation was

initiated and increased steadily, with a higher negativity yielding greater accumulations.
Remarkably, at —1.4 V, the maximum charge accumulation reached 488 mC, highlight-

ing the modified electrode’s catalytic efficacy in hydrogen production. These findings
underscored the electrode’s effectiveness in facilitating hydrogen evolution under neutral
pH, emphasizing its potential in practical clean hydrogen generation systems powered by
photovoltaic energy.

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/proceedings2024105132 /s1, Conference Poster: Development of
Composite Electrodes for Efficient Generation of Green Hydrogen Through Photovoltaic Energy.

Proceedings 2024, 105, 132. https:/ /doi.org/10.3390/proceedings2024105132 https:/ /www.mdpi.com/journal /proceedings


https://doi.org/10.3390/proceedings2024105132
https://doi.org/10.3390/proceedings2024105132
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0000-0002-0656-9471
https://orcid.org/0000-0002-0079-6876
https://orcid.org/0000-0002-5113-6376
https://sciforum.net/event/ECP2024
https://www.mdpi.com/article/10.3390/proceedings2024105132/s1
https://www.mdpi.com/article/10.3390/proceedings2024105132/s1
https://doi.org/10.3390/proceedings2024105132
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2024105132?type=check_update&version=1

Proceedings 2024, 105, 132 20f2

Author Contributions: Conceptualization, I.D.S.P.S. and L.L.P.; methodology, .D.S.P.S.; validation,
ILD.S.PS. and L.L.P; formal analysis, LD.S.P.S., L.E-P. and R.J.d.S.; investigation, I.D.S.P.S.; resources,
I.D.S.PS.; data curation, I.D.S.P.S.; writing—original draft preparation, I.D.S.P.S., L.E-P. and R.J.d.S.;
writing—review and editing, I.D.S.P.S. and L.L.P,; visualization, I.D.S.P.S. and L.L.P.; supervision,
L.L.P; project administration, L.L.P. All authors have read and agreed to the published version
of the manuscript.

Funding: This study was financed, in part, by the Sao Paulo Research Foundation (FAPESP), Brasil.
Process Number #2023 /04842-8.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Data sharing is not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



