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Fig. S1. Black colored colloidal dispersion of CuFe(S,Se;_«), NPs undergoes the
phase transfer from chloroform to formamide (FA) upon exchange of the original

organic surface ligands with S>-.

Fig. S2. TEM images of (a) CuFeSez, (b) CuFC(S().4sseo,55)2, (C) CuFC(S(),63SC()_37)2, and
(d) CuFeS,.



Fig. S4. The typical HRTEM image of a nanoplate derived from the as-synthesized

CuFe(SysSey,), catalyst.
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Fig. S5. EPR spectrum of the as-synthesized CuFe(SggSe(,), samples.
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135 °C, and (e-f) 180°C.

Fig. S7. TEM image of CuFe(SySeo ), synthesized by 1-DDT instead of t-DDT.
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Fig. S8. HER performance in 1 M KOH solution. (a) LSV curves, (b) the Tafel plots,
(c) the fitted Cy and (d) Nyquist plots of the CuFe(S¢sSep,), samples before/after

ligand exchange reaction.
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Fig. S9. OER performance in 1 M KOH solution. (a) LSV curves, (b) the Tafel plots,
(c) the fitted C4 and (d) Nyquist plots of the CuFe(SsSep), samples before/after

ligand exchange reaction.
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Fig. S10. CV curves of (a) CuFeSe,, (b) CuFe(S¢455€¢55)2, (¢) CuFe(So.635€0.37)2, (d)
CuFe(SsSep), and (e) CuFeS,; at different scan rates from 10 to 100 mV/s towards
HER in 1.0 M KOH.
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Fig. S11. The long stability tests of the CuFe(S( gSey ), catalysts in I M KOH.
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Fig. S12. CV curves of (a) CuFeSez, (b) CUFC(SO.4sseo,55)z, (C) CHFC(SO.63SC(),37)2, (d)
CuFe(SsSep), and (e) CuFeS,; at different scan rates from 10 to 100 mV/s towards
OER in 1.0 M KOH.
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Fig. S13. XPS spectra for (a) survey, (b) Cu 2p, (c) Fe 2p, (d) S 2p, and (e) Se 3d of
CuFe(SysSeg.), before and after OER stability test.
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Fig. S14. Raman spectra of the CuFe(S¢ sSe( ), catalysts after OER test.

Fig. S15. The TEM images of the CuFe(S( sSe(,), catalysts after OER test.



Table S1

EDX results for CuFe(S,Se;.x); catalysts.

Catalysts Cu:Fe:S:Se actom ratio from EDS
CuFeSe; 31.99:19.37 : 48.64
CuFe(So.455€0.55)2 25.24:22.16:23.78 : 28.82
CuFe(So.635€0.37)2 27.06 :20.55 :33.15:19.24
CuFe(So3S€02)2 34.62:17.69 :38.28 : 9.41
CuFeS, 27.93:20.63:51.44

Table S2

ICP results for CuFe(S(sSey ), catalysts.

Catalysts

Cu:Fe:S:Se ratio from ICP

CuFe(SosSeg2)>

28.27:28.34:34.9 : 8.49




Table S3

Equivalent circuit fitting parameters for the CuFe(S<Se;.x), catalysts.

electrolyte Catalysts R (©2) R (L2)
CuFeSe, 1.89 304.4
CUFC(SO.45SCO.55)2 1.161 104
1 M KOH
CuFe(So_63Se0_37)2 2.345 2741
(HER)
CuFe(So.gseog)g 3.667 10.59
CuFeS, 2.167 213.4
CuFeSe, 2916 192.8
CUFC(SQ.45SCO.55)2 1.585 78.41
1 M KOH
CuFe(So_63Seo_37)2 2.295 28.53
(OER)
CuFe(So5Se02)2 1.843 15.57

CuFeS, 1.709 145.3




Table S4

The OER activity of the CuFe(S;sSe ), catalyst in this work. Comparison with

recently reported transition metal-based chalcogenides electrocatalysts.

Overpotential
Catalyst Electrode Electrolyte (mV) at 10 References
mA/cm?

MoSe,—Cu,S GCE 1 M KOH 264 !
MoS,/NiS;-3 CcC 1 M KOH 278 2
CuSe NF 1 M KOH 297 3
CuFe/NF NF 1 M KOH 218 4
Cu@CoFe LDH CF 1 M KOH 240 3
NiS,/MoS;-2 CcC 1 M KOH 270 6
CuFeS, NF 1 M KOH 320 7
Co-Fe(1/1)-Se GCE 1 M KOH 270 8
CoFe(-Se; 7 CP 1 M KOH 279 9
Fe;Sg/FeS,/C NF 1 M KOH 262 10
CuFe(SosSep2): NF 1 M KOH 271 This work

NF: Ni foam; GCE: glassy carbon electrode; CF: Cu foam;



Table S5

The OWS activity of the CuFe(S( sSeq ), catalyst in this work. Comparison with

recently reported transition metal-based chalcogenides electrocatalysts.

Overpotential
Catalyst Electrode  Electrolyte (mV) at 10 References
mA/cm?

MoS,/NiS,-3 CcC 1 M KOH 1.59 2
CuSe NF 1 M KOH 1,68 3
CuFe/NF NF 1 M KOH 1.64 4
Cu@CoFe LDH Cufoam 1M KOH 1.68 >
CuFeS, NF 1 M KOH 1.66 7
Co-Fe(1/1)-Se GCE 1 M KOH 1.68 8
Fe;Sg/FeS,/C NF 1 M KOH 1.67 10
Co09Sg-Ni;S,- NF 1 M KOH 1.65 1
CNTs/NF
EG/Coy g5Se/NiFeLDH EG 1 M KOH 1.67 12
Fe-doped NiS-NiS, NF 1 M KOH 1.59 13
CuFe(Sy8Seo2)> NF 1 M KOH 1.61 This work

NF: Ni foam; GCE: glassy carbon electrode; CF: Cu foam;
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