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Calculation of electrochemically active surface areas (ECSA)

The value of ECSA can be obtained by previously reported equations in the following:

ECSA=Cdl/Cs                          

Cdl: double layer capacitance of samples tested in 1.0 M KOH (mF cm-2);

Cs: specific capacitance. The value of Cs is 0.04 mF cm-2 in 1.0 M KOH;
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Fig. S1 XRD pattern of Fe3O4 supported on iron foam (Fe3O4/IF).

Fig. S2
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Fig. S2 XPS spectrum of (a) survey, (b) Fe 2p, (c) P 2p and (d) O 1s in P-Fe3O4/IF.

Fig. S3
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Fig. S3 The comparison of elements Fe in F, P-Fe3O4/IF (a) and P-Fe3O4/IF (b), 

respectively. 
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Fig. S4 XPS survey of Fe3O4 supported on iron foam (Fe3O4/IF).
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Fig. S5 XPS spectrum of (a) Fe 2p and (b) O 1s in Fe3O4/IF.

Fig. S6



8

Fig. S6 The comparison of Fe in (a) F, P-Fe3O4/IF (b) P-Fe3O4/IF and (c-d) Fe3O4/IF, 

respectively. 
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Fig. S7 SEM mapping of F, P-Fe3O4/IF.

Fig. S8



10

Fig. S8 TEM images of Fe3O4/IF.
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Fig. S9 The N2 adsorption isotherms of F, P-Fe3O4 and Fe3O4.
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Fig. S10 SEM images of (a, c) FeOOH/IF and (b, d) FeO/IF.
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Fig. S11 SEM images of (a, c) P-Fe3O4/IF and (b, d) Fe3O4/IF.
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Fig. S12 HER polarization curves of F, P-Fe3O4/IF at different temperature.
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Fig. S13 The Cdl values of FeO, F-FeOOH, P-Fe3O4 and F, P-Fe3O4.
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Fig. S14 XRD pattern of F, P-Fe3O4 after stability test.
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Fig. S15 SEM images after stability test for F, P-Fe3O4 at different scales.
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Fig. S16 Charge densities difference of Fe3O4 and F, P-Fe3O4.
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Table S1. The EDX data of P, F-Fe3O4.
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Table S2. Porosity condition of the F, P-Fe3O4 and Fe3O4. Where SBET/m2/g is 

calculated by applying the BET equation using the linear part of the adsorption 

isotherm. Smicro/m2/g is calculated by t-plot method. Smeso/m2/g is calculated by BJH 

adsorption model.
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Table S3. Comparison of HER performance of F, P-Fe3O4/IF with other 

electrocatalysts at 500 mA cm-2.

Electrocatalyst Electrolyte Overpotential 
(mV) Reference

F, P-Fe3O4/IF 1 M KOH 278 This work

NiOx/Ni3S2 1 M KOH 307 [1]

Ni11(HPO3)8(OH)6 1 M KOH 385 [2]

Np-NiMn 1 M KOH 370 [3]

A-NiCo LDH/NF 1 M KOH 286 [4]

Sn-Ni3S2/NF 1 M KOH 356 [5]

IrNi/NF 1 M KOH 281 [6]

Fe3O4/IF 1 M KOH 348 [7]

Ni-MoO2-450 
NWs/CC 1 M KOH 320 [8]

MoS2/Ni3S2/NF 1 M KOH 320 [9]

Pt/C/NF 1 M KOH 281 [10]

Table. S4 
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Table S4. The calculated values of ECSA of all samples.

Table S5
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Table S5. The preparation cost of electrode per unit area of P, F-Fe3O4.
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