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Abstract

Urea oxidation reaction (UOR) via electrochemical oxidation process can replace oxygen evolution
reaction (OER) for green hydrogen production since UOR has lower thermodynamic potential (0.37
Ve than that of OER (1.23 V). However, in the case of UOR, 6 electrons are required for the entire
UOR. For this reason, the reaction rate is slower than OER, which requires 4 electrons. In addition, it
is an important challenge to develop catalysts in which both oxidation reactions (UOR and OER) are
active since the active sites of OER and UOR are opposite to each other. We prove that among the
NiFe,O, nanoparticles synthesized by the hydrothermal method at various synthesis temperatures,
NiFe,O, nanoparticle with properly controlled particle size and crystallinity can actively operate OER
and UOR at the same time.
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Fig. 1. Low—magnification scanning electron microscopy (SEM) images of (a) NFO300,
(b) NFO400 and (c) NFO500. High—-magnification scanning electron microscopy (SEM)

images are indicated by arrows.
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Fig. 2. (a) XRD patterns of NFO300 (red), NFO400 (Blue) and
NFO500 (Black). XPS spectra of NFO300, NFO400 and NFO500. (b)
0 1s, (c) Ni 2,4/, and (d) Fe 2,5/, spectra.
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Fig. 3. Electrocatalytic properties of NFO300, NFO400 and NFO500. LSV curves
in (@) 1 M KOH electrolyte and (b) 1 M KOH with 0.33 M urea. (c) Comparison of
LSV curves in 1 M KOH electrolyte (dotted line) and 1 M KOH with 0.33 M urea
(solid line) in terms of synthesized NFO with different temperature.
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Fig. 4. Long-term stability test of NFO300 in 1 M KOH
and 1 M KOH with 0.33 M urea at constant current
density (100 mA-cm™).
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