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Fig. S1. XRD pattern of the Ni-Co-S-160/rGO and Ni-Fe-S-160/rGO.

Fig. S2. The SEM images of precursor Ni-Co-Fe-PBA/GO.
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Fig. S3. The XRD patterns of Ni-Co-Fe-PBA/GO, Ni-Co-Fe-S-120/rGO, Ni-Co-Fe-S-160/rGO, Ni-

Co-Fe-S-200/rGO, Ni-Co-Fe-S-240/rGO.
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Fig. S4. The SEM images of a, b) GO, c, d) Ni-Co-Fe-S-160, e, f) Ni-Co-S-160/rGO and g, h) Ni-

Fe-S-160/rGO



Fig. S5. The SEM images of Ni-Co-Fe-S-160/rGO with different reaction times a) 1 h, b) 4 h, ¢) 12

h and d) 24 h.
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Fig. S6. a) Polarization curves, b) Tafel plots and c, d) performance comparison of the Ni-Co-Fe-
S/rGO-120, Ni-Co-Fe-S/rGO-160, Ni-Co-Fe-S/rGO-200 and Ni-Co-Fe-S/rGO-240.
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Fig. S7. XPS survey curve of the Ni-Co-Fe-S/rGO, Ni-Co-S/rGO and Ni-Fe-S/rGO.



]

AJ/2 (mA cm™)

AJ/2 (mA em™) | o

0.4

0.2

0.1

0.2 F

0.3

—40mV s
—80mV s’
120 mV s’
——160 mV s’
200 mV s”

—n

AJ/2 (mA cm™)

118 120 122 124 126 1.28

Potential (V vs. RHE)

1.30

0.10 |
0.08 -
0.06 -
0.04 -
0.02 -
0.00 -
-0.02 -

-0.04

-0.06

—_—40 mV s’
——80mVs'
120mV s’
—160mV s’
200mV s’

AJ/2 (mA cm™) @

118 120 122 124 126 128
Potential (V vs. RHE)

1.30

0.6

—_—d0mV s’
0.4 F
02
0.0 |
0.2
04}
L i L i L i L L 1 i L i
1.18 1.20 1.22 1.24 1.26 1.28 1.30
Potential (V vs. RHE)
008 F ——40mvs’
——80mV s’
0.06 |- 120 mV s?
——160mV s’
0.04 |- 200 mV s
0.02 |
0.00 |
-0.02
-0.04
-0.06
1 i L i 1 i L i L i L
1.18 1.20 1.22 1.24 1.26 1.28 1.30

Potential (V vs. RHE)

Fig. S8. Voltammograms of the a) Ni-CoFe-S/rGO, b) Ni-CoFe-S, c¢) Ni-Co-S/rGO and Ni-Fe-
S/rGO for OER.
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Fig. S9. UV-visible spectra of a) RhB, Ni-Co-Fe-S and Ni-Co-Fe-S/rGO vs. illumination time.
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Fig. S10. UV-visible spectra of Ni-Co-Fe-S/GO with different illumination time.

Fig. S11. SEM images after photo-catalytic degradation process.




Tab. S1. The atomic percent of S, Ni, Co and Fe from EDS and ICP-OES analysis.

Characterization Atomic Ratio (%)
Method S Ni Co Fe
EDS 58.2 25.2 6.4 10.2
ICP-OES 60.3 23.6 6.2 9.9

Tab. S2. The XPS peak position of Ni-Co-Fe-S/rGO, Ni-Co-S/rGO and Ni-Fe-S/GO.

Catalysts Peak position (eV)

Ni-S  NiZ*/Ni3*  Co-S Fe?/Fe3* S2piy, S 2p3p
Ni-Co-Fe-S/rGO 852.62 85593 778.06 710.88 161.85 160.70
Ni-Co-S/rGO 853.09 856.76  778.32 / 161.64 160.52

Ni-Fe-S/rGO 85246  855.93 / 709.70 162.01  160.89




