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Fig. S1 SEM images of the copper foam in different magnifications.

Fig. S2 (a-c) SEM images of CH/CF in different magnifications and (d) XRD pattern of CH/CF.

Table S1 Optimization of the synthetic parameters of CH@PBA/CF.

Samples H2O 0.1 M HCl K3[Co(CN)6] Reaction times

CH@PBA/CF-1 40 mL 1 mL 100 mg 4 h

CH@PBA/CF-2 40 mL 0.5 mL 100 mg 4 h

CH@PBA/CF-3 40 mL 1.5 mL 100 mg 4 h

CH@PBA/CF-4 40 mL 1 mL 100 mg 2 h

CH@PBA/CF-5 40 mL 1 mL 100 mg 6 h
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Fig. S3 SEM images of samples obtained by using different synthetic parameters in Table S1: (a) 

CH@PBA/CF-2, (b) CH@PBA/CF-3, (c) CH@PBA/CF-4 and (d) CH@PBA/CF-5.

Fig. S4 (a-c) SEM images of CH-P/CF in different magnifications and (d) XRD pattern of CH-

P/CF.
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Fig. S5 (a-c) SEM images of PBA/CF in different magnifications and (d) XRD pattern of PBA 

powder scrapped from the copper foam.

Fig. S6 (a-c) SEM images in different magnifications, (d) XRD pattern and (e) SEM EDS 

spectrum of PBA-P/CF.
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Fig. S7 The LSV curves normalized to (a) mass loading and (b) ECSA.

Fig. S8 Cyclic voltammetry curves of the electrocatalysts in the region of -0.8~-0.9 V vs. 

Ag/AgCl at various scan rates: (a) CH@PBA-P/CF, (b) PBA-P/CF, (c) CH-P/CF and (d) Pt/CF.
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Fig. S9 The LSV curves before and after 1000 CV cycles in 1 M KOH.

Fig. S10 The LSV curves normalized to (a) mass loading and (b) ECSA.



7

Fig. S11 Cyclic voltammetry curves of the electrocatalysts in the region of 0.05~0.15 V vs. 

Ag/AgCl at various scan rates: (a) CH@PBA-P/CF, (b) PBA-P/CF, (c) CH-P/CF and (d) RuO2/CF.

Fig. S12 The LSV curves before and after 1000 CV cycles in 1 M KOH.
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Fig. S13 XRD patterns of CH@PBA-P/CF after chronoamperometry measurements for overall 

water splitting.
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Table S2 Comparison of the catalytic activity of CH@PBA-P/CF with other reported copper-

based electrocatalysts.

HER (mV) OER (mV)
Catalysts Substrate*

50 100 50 100

References

CH@PBA-P/CF CF 231 274 312 341 This work

CuNiS NF 151 225 398 426 1

CoMoS NF 213 238 350 395 2

Mn/Ni-doped Cu2S Monolith 136 160 317 330 3

CuNi@NiFeCu CP 185 ~200 285 297 4

Cu3P/Ni2P CF ~180 ~220 330 400 5

Co-Cu-P NF 153 182 343 365 6

CuNiFeCrCo NF ~170 180 ~295 315 7

Cu2S/Co(OH)2 CF 241 / 268 / 8

Cu2S@CoS CF 235 / 275 / 9

Cu-Co-P Cu foil 288 / 425 / 10

Cu3P@NiFeMOF CF 350 / 345 / 11

NiCu/NiCuN@NC NF / 149 / 295 12

Cu3N/CuO NF / 280 / 425 13

CuNiS CP / ~300 / ~410 14

CoNiS@CuO CF / ~175 / 314 15

NiCu Cu foil / 167 / ~390 16

Note: * CF = copper foam, NF = nickel foam, CP = carbon paper.
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