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Abstract

Developing advanced non-noble metal catalysts for the oxygen evolution reaction (OER) is of great
significance to practical water electrolysis, and material optimization plays a decisive role in regu-
lating OER reaction Kkinetics and ensuring the long-term stability of catalysts. In this study, a strategy
combining hydrothermal method and pyrolysis method was adopted to successfully synthesize the
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Fe304/Ni composite non-noble metal catalyst for enhancing OER performance. Tests in 1 M KOH
electrolyte showed that the catalyst exhibited an overpotential of only 242 mV at a current den-
sity of 10 mA-cm-2, a Tafel slope as low as 61.04 mV-dec™?, and excellent cyclic stability. Its com-
prehensive performance was significantly superior to that of pure Ni and single Fe304 catalysts.
This study provides an effective strategy for the design of high-efficiency non-noble metal OER
catalysts.

Keywords

Electrocatalytic Water Splitting, Oxygen Evolution Reaction, Fe304/Ni Catalyst

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

HELAL 227K i A T R 82 ) SR P B B G, AT T K R O B AR AT REVR IR REVR R SE 1R AR
FRATERAR[1]. PRI, AL RN, A SN (OER) N f 22 I VY it 1562, s /-2 id fedete,
NIV RER R BRI ORBE[2]. AR ST JR A ALI(W RuO,. TrO2)BEN OER FRALNL A A MEALIE TE,
By & 2R A 53 BOA S BUR B ER F, ™ A 255 H 2 N RS ED AL AR (3. BRIk, JF
KA IR S E OER fEALF LIS i A 4™, SO AT e vl #H K.

TER4IMAEST 42 )8 OER AL, DUAIL =%k(Fes00) SERNDM BHA AL HE. R+ E, HAE
WS St AT, ORI i B AL T [4] [5]. (HAR AN R /IR, Sk b fgA s
HIETERL S BRE AL, BLRAIIEAT iR AR M AN AT JE B e, A8 24 S8 s B TR O A (6] (7] ERIBE, 7R
FLPP RS A BRI RN i AL TR 1 5 DU S =R R S5 RRE1E, TFK FesOo/Ni B A AL, fiff ki
— 2y (R [ A SR

AT FER K IG5 AR AR S G I s, I % T Fe;04/Ni & A RHEK A OER HEALH.
S S5 KR, AZAEATIR L BUR AL AL, BUNOBSSERBER AR A b, AL AL R I E AR
SENE, GRETERERE T B Ni 5 FesOa A o AR S (8 A0 B WT UH DR T3 PR Aoz 550 2 5 B O R0
Tt XA E G R A, R INiE T OER N B) 12 E i A

2. KBS

1 N Fe;04/Ni AL & BGRFE: B 45# 0.01 mol Ni(CH;COO),-4H,0. 0.02 mol Fe(NOs),9H,0
55 0.033 mol CONNHy), & T 75 mL 81 /K, Bt A RIBES S BEH LIREREZE 100
mL R ZEAR mEE, T 180 C KM 6 h, RMLRGHEEAH BRI A5 ELUEDTED,
BERETKE CBACE G 3 G, 1E8SCHT TR T 12h, SRWTIRAK A o ik
KETFTEAXY, LL5ST/min FIFRERFE 500°CHE 2 h, EIfF Fes0u/Ni LT

HIAL S MERER A CHI 660E HLAKS: TARRLTE = bl i & F AT AR il B A RS
W, XHEAR AL b, ZEC A Hg/HgO Hifl. X'Pert PRO MPD ! X Bt 2R A7 B A (XRD)IMAR i 4 &5
#J; Axis Ultra DLD Kratos AXIS SUPRA Y X 540 L R iE AU (XPS)RAE TG 3R 4 B A 455 Hitachi Reg-
ulus8100 37 &% S 4 B8 7 2 1485 (SEM) 5 FEI Tecnai F20 3% 45 B 7 2 385 (TEM) ML o FE 50 5 45 44

DOI: 10.12677/ms.2025.1511214 2017 PR R


https://doi.org/10.12677/ms.2025.1511214
http://creativecommons.org/licenses/by/4.0/

W A

: Fe(NOj); - 9H,0
i CO(NH,),
I

WSS 0000

180°C, 6 h

_.._._C___; _____ \| |’ &
e:l;:s:ge 1 1| Thermal treatment :

- 1 s00°c, 2n 1

Vacuum drying 1| ]
_____________ s e

Figure 1. Preparation of Fe3O4/Ni catalyst
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Figure 2. Spectra of Fe3O4/Ni catalyst: (a) XRD pattern, (b) EDS spectrum, (c) XPS
survey spectrum, (d) Fe 2p spectrum, (e) Ni 2p spectrum, (f) O 1s spectrum
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Figure 3. Electron microscopy images and elemental distribution maps of the Fe;04/Ni catalyst: (a) SEM, (b) TEM, (c)
HRTEM and (d) SEM-mapping of Fe3O4/Ni catalyst
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Figure 4. Electrochemical performance diagrams: (a) LSV curves, (b) comparison diagrams of FesO4+/Ni with other catalysts,
(c) Tafel Slopes, (d) overpotentials at 50 and 100 mA cm2, (e) EIS plots, () stability tests at different current densities
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Table 1. Comparison of the performance of Fe-Ni-based catalysts

= 1. Fe-Ni EEWFIMREXT LR

1AL FEL AR n10 TEAI(mV) B IE/RmV-dec™) E=pE N
NiFeO,H, | M KOH 250 30 [23]
Nio.sFeo.s-pH 1 M KOH 263 55.6 [24]
Ni2FerSs NWs | M KOH 260 45 [25]
NiFe204-HNP/CNTs | M KOH 260 40 [26]
NisoFez0 | M KOH 269 43 [27]
Ni-Fe/Nis-10 1 M KOH 265 38.8 [28]
P-S-NiFe NCs 1 M KOH 270 35 [29]
2NilFe-MFS 1 M KOH 270 41 [30]
Ni-Fe LDH 1 M KOH 270 32 [31]
Fe203/Feo.64Nio.36@C-800 1 M KOH 274 83 [32]
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