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A Bright Future for Electrodeposition

by Philippe M. Vereecken, Natasa Vasiljevic, Luca Magagnin, J. X. Kent Zheng, and

Martin Leimbach

he Electrodeposition Division (ELDP), which was

founded in 1922 as the second ECS division, celebrated

their centennial anniversary at the 242nd ECS Fall

meeting in Atlanta, two years ago this October. For

the occasion, the division organized several sessions
with invited contributions to honor the achievements of 100 years
of electrodeposition, but also to take a closer look at the present
trendsetters and give a perspective on future challenges and
opportunities in this thriving field. Our then newly established
Electrodeposition Early Career Forum (ECF, founded in spring 2022)
organized a full-day symposium with contributions from outstanding
early-career researchers involved in cutting-edge research across a
broad range of areas of active electrodeposition research. It turned
out to be a fantastic day with invigorating talks full of ideas.

The ELDP division decided to share some of the excitement with
the ECS community and asked our ECF members to suggest topics
and participate in the articles for this summer edition of Interface
dedicated to electrochemical and electroless deposition. Dr. Kent
Zheng, assistant professor at the University of Texas, and Dr. Martin
Leimbach, postdoc at Technische Universitdt [lmenau, Germany,
took up the challenge. Together with us, humble guest editors, four
articles have been selected that center around three important topics:
(1) electrodeposition for manufacturing and sustainability, edited by
Prof. Luca Magagnin; (2) electrodeposition for energy applications,
edited by Prof. Natasa Vasiljevic; and (3) new electrodeposition
approaches extending the material library, edited by Prof. Philippe
Vereecken. The articles have been authored largely by the members
of the Electrodeposition Early Career Forum with the guidance and
support of more experienced co-authors.

The first article, “Advancements in Electrodeposition for Precise
Manufacturing and Sustainability,” discusses how advanced
electrodeposition techniques help contribute to a more sustainable
world. Electrodeposition from molten salts can be used for

sustainable steel fabrication. Electrodeposition from ionic liquids is
used for recovering of rare earth elements from electronic waste or
in synthetizing novel nanostructured materials. Hybrid approaches
combining wet metallization and additive manufacturing can be
employed to build functional structures in an energy efficient way
and with limited materials waste. The second article, “Engineering
Electrodeposition for Next-generation Batteries,” deals with the
metal electrodeposition process inside batteries which use elemental
metals such as Li, Na, Al, Mn, and Fe as anodes. The desired
reversibility of the plating and striping process, essential for battery
cycle life, can be enhanced by 3D structured current collector
architectures. Also, the effect of the electrolyte being liquid, solid,
or hybrid is discussed. Electrodeposition from molten salts can also
be used for the fabrication of thick metal oxide cathodes. The third
article, “Electrochemically Induced Deposition (ECiD): A Versatile
Method that Greatly Extends the Portfolio of Surface Coatings and
Materials Fabricated by Electrochemical Deposition,” introduces
the principle of the ECiD process for the electrodeposition of
oxides, hydroxides, and compounds such as metal phosphates and
metal-organic frameworks. The paper discusses the mechanisms
of these electrochemically induced deposition reactions as well
as the pro-bases used to trigger the deposition. The fourth paper,
“Electrochemically Induced Templated Sol-gel Deposition of
Mesoporous Silica and Nanocomposites: The New Kid on the ECiD
Block,” goes a bit more into the details of the potential of the ECiD
method for the deposition of compounds via electrochemically
induced sol-gel reactions. Specifically, the example of gel ECiD of
mesoporous silica films and silica nanocomposite films on planar and
3D electrodes is discussed. The paper concludes with the introduction
of electro-blading as a new technique, a hybrid of electrochemical
and sol-gel coating. Enjoy!
©The Electrochemical Society. DOI: 10.1149/2.F08242IF
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