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Figure S1 Electrochemical measurements of NixFeyS, (a) OER in 1.0 M KOH, (b)
HER in 1.0 M KOH,

Figure S2 Structural characterization of the Ni-S hierarchical sphere, a) low-resolution
TEM image, b) the microcosmic structures of surface, c) HRTEM image and the scale

bar in the inset: 1 nm, d) EDX elemental mapping images of Ni, S.



Figure S3 Structural characterization of the Fe-S hierarchical sphere, a) low-resolution
TEM image, b) the microcosmic structures of surface, c) HRTEM image and the scale

bar in the inset: 1 nm, d) EDX elemental mapping images of Fe, S.

c) Fe3; 2p. Fe° 2p

nickel sulfides

Intensity / a.u.
=

satellite peak

890 880 870 860 860 730 720 710 175 170 165 160

Binding energy / eV
Figure S4 Comparison of XPS spectrum of Ni-S, Fe-S and Ni-Fe-S. a,b)Ni 2p c¢,d) Fe 2p e,f,g) s
2p
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Figure S5 The cyclic voltammograms curves of Microspheres a) Ni-S, b) Fe-S, ¢)
Ni-Fe-S and d) Cq for Ni-S, Fe-S, Ni-Fe-S toward to OER.
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Figure S6 The OER TOFs of the Ni-S, Fe-S, Ni-Fe-S
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Figure S7 The polarization curves of Ni-Fe-O and Ni-Fe-S toward the OER
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Figure S8 XRD patterns of after the OER process for Ni-Fe-S

Figure S9 SEM images of Ni-Fe-S catalysts after OER
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Figure S10 TEM images of Ni-Fe-S catalysts after OER
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Figure S11 The XPS spectrum of Ni-Fe-S after OER a)Ni 2p b) Fe 2p ¢) s 2p
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Figure S12 The cyclic voltammograms curves of Microspheres a) Ni-S, b) Fe-S, c)
Ni-Fe-S and d) Cq for Ni-S, Fe-S, Ni-Fe-S toward to HER.
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Figure S 13 The HER TOFs of the Ni-S, Fe-S, Ni-Fe-S
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Figure S 14 The polarization curves of Ni-Fe-O and Ni-Fe-S toward the HER
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Figure S15 XRD patterns of after the OER process for Ni-Fe-S

Figure S16 SEM images of Ni-Fe-S catalysts after HER
&,

Figure S17 TEM images of Ni-Fe-S catalysts after HER
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Figure S18 The XPS spectrum of Ni-Fe-S after HER a)Ni 2p b) Fe 2p ¢) s 2p



Table S1. The detailed parameters of Ni-S. Fe-S, Ni-Fe-S and IrO» toward the OER.

290 mV

1.41 V vs. RHE

1.6 Q cm?
8.4 mF cm
105 m? g!

1.4eV

400 mV

1.8 Q cm?
6.8 mF cm?
123 m?2 g!

0.8eV

1/3
223 mV

1.3 Q cm?
22.9 mF cm™
112m?g!

1.2eV

280 mV



Table S2. Comparison of OER activity of the Ni-Fe-S with recently reported catalyst.




Table S3. The detailed parameters of Ni-S. Fe-S, Ni-Fe-S and IrO; toward the HER.

228 mV

1.5 Q cm?
8.4 mF cm?
105 m? g!

1.4eV

> 660 mV

1.6 Q cm?
6.8 mF cm?
123 m?2 g!

0.8eV

1/3
115 mV

1.4 Q cm?
22.9 mF cm™
112 m? g!

1.2eV

16 mV



Table S4. Comparison of HER activity of the Ni-Fe-S with recently reported catalyst.




Table S5. Comparison of the electrochemical performance of Ni-Fe-S | Ni-Fe-S as

bifunctional catalysts for overall water splitting in 1.0 M KOH with recently

published results.
1.59 (20 mA work
cm?)
- CoPfilms 165 14 40
. CosSosPon 159 14 4l
- CCFLDH-60 168 14 4
~ NiMoN-550 1596 14 43
~ NigCoowP 159 14 4
~ CoNiMoNNRs 157 14 45
1.585(20 mA 46
B -
~ MoC@NC/Co@NGs =17 14 48
. C 1 144



