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The increasing global energy demand—driven by population
growth, industrialization, and the shift toward sustainable
technologies—has emphasized the need for energy storage
systems that are both efficient and reliable [1]. In this regard,
supercapacitors have attracted significant interest as next-
generation energy storage devices due to their superior cycle
life, low weight, high power density, and stable operation over
a wide temperature range [2].

Transition metal oxides are among the most promising
electrode materials for supercapacitors owing to their high
specific capacitance and wide electrochemical windows. Their
charge storage is primarily based on pseudocapacitive
mechanisms involving fast and reversible redox reactions both
on the surface and within the bulk of the material [3].
However, conventional synthesis methods for metal oxides
often require high temperatures, controlled environments, or
complex procedures, increasing energy use and production
costs.

To address these challenges, the use of recycled waste-derived
materials as electrodes has gained attention, offering both cost
reduction and environmental benefits [4,5]. Electric arc
furnace dust (EAFD), a byproduct of steelmaking, is rich in
metal oxides formed by the condensation of volatilized metals
in exhaust filters [6]. Its composition makes it a promising
low-cost and energy-efficient raw material for the fabrication
of metal oxide-based supercapacitor electrodes.

In the current study, EAFD was subjected to an acid leaching
process using H2SOs solutions to extract iron and other metal
ions into solution. The resulting leach liquor was subsequently
treated through a jarosite precipitation process to selectively
remove iron in the form of jarosite. The obtained jarosite phase
was then thermally decomposed via calcination to produce
Fe-0s particles. The structural and morphological properties of
the synthesized Fe.Os were thoroughly characterized by X-ray
diffraction (XRD) to identify its crystalline phases, and by
scanning electron microscopy (SEM) to examine its surface

morphology and particle size distribution. The synthesized
Fe20s was further utilized as an electrode material for the
fabrication of asymmetric coin-cell supercapacitors. The
electrochemical performance of the assembled devices was
systematically evaluated using a combination of cyclic
voltammetry (CV), electrochemical impedance spectroscopy
(EIS), and galvanostatic charge-discharge (GCD) techniques.
These electrochemical analyses provided insights into the
specific capacitance, charge—discharge behavior, and cycling
stability of the Fe.0s-based supercapacitors, highlighting the
material’s potential for use in energy storage applications.

Acknowledgment

This work has been supported by Scientific and Technological
Research Council of Turkey (TUBITAK) under project
number 123M490. O. Aydin would like to express his
gratitude for the support of the TUBITAK BIDEB-2211-A
Program. Moreover, M. Gencten thanks to Turkish Academy
of Sciences for Outstanding Young Scientists Awards
(GEBIP).

References

[1] G.G. Njema, R.B.O. Ouma, J.K. Kibet, Journal of
Renewable Energy 2024 (2024) 1-35

[2] A. Aghmadi, O.A. Mohammed, Batteries 10 (2024) 141.

[3] P. Forouzandeh, V. Kumaravel, S.C. Pillai, Catalysts 10
(2020) 1-73

[4] M. Vijayakumar, A. Bharathi Sankar, D. Sri Rohita, T.N.
Rao, M. Karthik, ACS Sustain Chem Eng 7 (2019) 17175—
17185

[5] K. Adaikalam, A.M. Teli, K.P. Marimuthu, S. Ramesh, H.
Lee, H.S. Kim, H.-S. Kim, Nanomaterials 14 (2024) 1129

[6] A.G. Guézennec, J.C. Huber, F. Patisson, P. Sessiecq, J.P.
Birat, D. Ablitzer, Powder Technol, (2005) 2-11

Presentating author: Ozan Aydin, e-mail: ozan.aydin@yildiz.edu.tr

Ozan Aydin was graduated from Gebze Technical University in 2019 and obtained his M.Sc degree from Yildiz
Technical University Metallurgical and Materials Engineering Department in 2023. Currently, he is a Ph.D student,
and works with the title of Research Assistant in the same department. His research interest covers hydrometallurgy,
recycling, waste valorization and supercapacitors.

tel: +90 5349241272

Kocaeli , Turkiye



