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Fig. S1. Physical photographs of our designed three-electrode OER test system 
coupling a 7400 Series VSM System and an electrochemical workstation. 
 

 
Fig. S2. (a, b) Polarization curves of commercial Ni power supported on carbon cloth 
electrodes without (OFF, black line), and with an applied magnetic field (ON, red 
line). (c) hysteresis loop of commercial Ni power. (d) The Nyquist plots of 
commercial Ni power under magnetic field from 0 to 14000 G. 



3 

 
Fig. S3. I-t curves of (a) IrO2, (b) Ni(OH)2, (c) NiO, and (d) Ni continuous application 
of 2000, 5000, 7000, 10000, 12000, 14000 G.  

 

 
Fig. S4. I-t curves of (a) IrO2, (b) Ni(OH)2, (c) NiO, and (d) Ni under the zero field or 
magnetic field (14000 G). 
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Fig. S5. The CV curves of IrO2 under a magnetic field of (a) 0 G, (b) 7000 G, and (c) 
14000 G. (d) Plots of Δj/2 vs. scan rates of IrO2 under different intensities of a 
magnetic field. 

 
Fig. S6. The CV curves of Ni(OH)2 under a magnetic field of (a) 0 G, (b) 7000 G, and 
(c) 14000 G. (d) Plots of Δj/2 vs. scan rates of IrO2 under different intensities of a 
magnetic field. 
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Fig. S7. The CV curves of NiO under a magnetic field of (a) 0 G, (b) 7000 G, and (c) 
14000 G. (d) Plots of Δj/2 vs. scan rates of NiO under the different intensities of a 
magnetic field. 
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Fig. S8. The CV curves of Ni under a magnetic field of (a) 0 G, (b) 7000 G, and (c) 
14000 G. (d) Plots of Δj/2 vs. scan rates of Ni under the different intensities of a 
magnetic field. 

 
Fig. S9. I-t curve of Ni supported on glassy carbon electrode under the zero field or 
magnetic field (14000 G). 
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Fig. S10. Polarization curves of various OER catalysts under the action of magnetic 
field and after removing the magnetic field. 
 

 

 

Fig. S11. The temperature changes of the electrolyte solution when Ni(OH)2, NiO, 
and Ni were applied as the catalysts with different magnetic field intensities during 
the continuous I-t process. 
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Fig. S12. Determination of Faradaic efficiency. The theoretical and experimental O2 

evolution amount were obtained by electrocatalysis with Ni(OH)2, NiO, and Ni at a 
anodic current density of 30 mA cm-2 for 6000 s under the zero field or magnetic field 
(14000 G). 

 
Fig. S13. (a) Polarization curves and (b) Nyquist plots of Ni as HER catalyst under 
different magnetic fields. 

 
Fig. S14. XRD patterns and Raman spectrometry of (a, d) Ni(OH)2, (b, e) NiO and (c, 
f) Ni after OER. 
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Fig. S15. Hysteresis loop of Ni foam. 

 

Fig. S16. Tafel slopes of IrO2 under the zero field or magnetic field (14000 G). 

 
Fig. S17. I-t curve of ferromagnetic Ni (coercivity~57.4 Oe) under a magnetic field of 
14000 G (2000 s) after the current gets stabilized and then removed the magnetic 
field.  
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Table S1. Charge transfer resistance (Rct) of different catalysts without/with magnetic 
field. 

Catalysts Rct(0 G) Rct(14000 G) 

IrO2 5.009 4.054 

Ni(OH)2 2.412 1.997 

NiO 2.437 1.727 

Ni 2.765 1.766 

 

 

 

 

Table S2. Charge transfer resistance (Rct) of Ni Foam in different electrolyte 
concentrations without/with a magnetic field. 

Electrolyte Rct(0 G) Rct(14000 G) 

0.1 M KOH 12.600 3.129 

1 M KOH 8.432 3.296 

3 M KOH 6.514 4.591 
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Table S3. Magnetic field enhanced the electrocatalytic performance of different 
Catalysts.  

Catalyst  type of 
electrocatalytic 

reaction  

electrolyte magnetic 
field 

intensity 

Catalytic 
performance 

Ref 

NF/Co3O4 OER 1 M KOH 55-125 
mT 

the overpotential 
decreased 252 

mV@20 mA cm-2 

1 

NiZnFe4Ox OER 1 M KOH ≤450 mT current density 
increases 16 mA 

cm-2 @1.65 V 

2 

NiCoFe-MOF-74 OER 1 M KOH 0-5.616 
mT 

the overpotential 
decreased 124 

mV@10 mA cm-2 

3 

CoFe2O4 OER 1 M KOH 1T current density 
increases by 
0.6%-0.8% 

4 

Co2.75Fe0.25O4/Co(Fe)OxHy OER 1 M KOH 0.5 T current density has 
been improved by 

20% 

5 

CoNi@C Nanosheets OER 1 M KOH 360 mT the overpotential 
decreased by 14 

mV@10 mA cm-2 

6 

Pt ORR 0.05 M 
H2SO4 

0.56 T current density 
was increased by 

about 50% 

7 

Fe, Co and Zn microcrystals ORR 0.5 M 
H2SO4 

360 mT the current of Fe, 
Co and Zn was 

increased by 12, 8 
and 3% 

8 

carbon paper with Pt catalyst ORR - 0.5 T diffusion of the O2 
was influenced 

9 

CoPt nanowires in an alumina 
membrane 

ORR alkaline 
medium 

(pH = 8.4) 

20-25 
mT 

the maximum 
reaction current 

was enhanced by 
up to 200% 

10 
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Fe3O4, γ-Fe2O3, and Fe-N-C ORR 0.1 M 
KOH 

0-0.56 T currents of Fe3O4, 
γ-Fe2O3, and 
Fe-N-C were 

increased by 21.8, 
22.7, and 26.3% 

11 

Co3O4/ECNFs ORR 20 mM 
KCl 

solution 

0-1.32 
mT 

the number of 
exchanged 

electrons was 
increased from 

3.48 to 3.92 

12 

magnetic catalytic nanocages ORR 0.1 M 
KOH 

350 mT the half 
wave-potential is 
increased by 20 

mV 

13 

Ni-W alloys HER 1 M KOH 0.1-0.4 T cathodic peak 
current density 

increased by 0.16 
A cm-1 

14 

bowl-like MoS2 HER 1 M KOH 0.8 T the overpotential 
decreased by 10 

mV@-10 mA cm-2  

15 

NiFe2O4@MOF-74 HER 1 M KOH 2.3 mT the overpotential 
decreased by 31 

mV@-10 mA cm-2 

16 

Dendritic fibrous nanosilica 
Co3O4 

HER 1 M KOH 300 mT highest kinetic 
enhancement 

of 650% 

17 
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