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Supplementary figures

Figure S1. Digital photographs of pristine Cu foam and CuxSe/CF samples.

Figure S2. XPS survey spectra of CuxSe/CF.
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Figure S3. The Tafel slopes of CuxSe/CF, CuxSe-CF, and CuxSe NPs toward the HzOR.

Figure S4. LSV curve of CuxSe/CF towards HER at a scan rate of 10 mV s-1 in 1.0 M KOH electrolyte 
with and without 0.2 M hydrazine.

Figure S5. Cyclic voltammograms of (a) CuxSe/CF, (b) CuxSe-CF, and (c) CuxSe NPs measured at 
different scan rates from 20 to 100 mV s−1.
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Figure S6. TEM images of Cu2Se/CF control samples.

Supplementary videos

Video S1. Video of displaying the generation of hydrogen bubbles during hydrazine-assisted 

water splitting.
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Supplementary tables

Table S1. Comparison of HER performance of some recently reported Cu-based catalysts.

Catalyst Electrolyte Ej=10 (mV) 

vs. RHE

Tafel slop (mV·dec-

1)

Reference

CuxSe/CF 1.0 M KOH 79 106 This work

Cu-Ni nanocages 1.0 M KOH 140 79 1

Cu-Co-P20 foam 1.0 M KOH 138 48 2

Ni/Cu/CF 1.0 M KOH 38 42.7 3

GDY/CuS 1.0 M KOH 106 63.8 4

Cu@WC 1.0 M KOH 119 88.7 5

Ni-Se-Cu 1.0 M KOH 136 117.5 6

Ni-Cu B 1.0 M KOH 202 82 7

CuNPs/CNFs 0.5 M H2SO4 200 152 8

CuS@C 0.5 M H2SO4 128 44 9

3% CoS2-7% CuS 0.5 M H2SO4 62 46 10
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Table S2. Comparison of electrocatalytic performance of some recently reported HzOR 

catalysts in alkaline electrolyte solution.

Catalyst Electrolyte Ej=20 (V) vs. SCE Tafel slop 

(mV·dec-1)

Reference

CuxSe/CF 1.0 M KOH, 0.2 M N2H4 0.53 60.9 This work

Ni0.43Cu0.57 3.0 M NaOH, 0.1 M N2H4
-0.6 (Ej=300) N.A. 11

Cu-SA/PCN 1.0 M KOH, 0.1 M N2H4 0.336 (Ej=100) 142 12

SeNCM-1000 1.0 M KOH, 0.1 M N2H4 0.34 (onset potential) N.A. 13

MnO/N-C 0.1 M KOH, 0.1 M N2H4 -0.43 N.A. 14

Fe2O3/ECP-15 1.0 M KOH, 0.1 M N2H4 0.664 vs. RHE (Ej=10) 179.2 15

Ni(Cu) CNPs 1.0 M KOH, 0.5 M N2H4 0.233 (Ej=300) 50.2 16
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Table S3. Comparison of some recently reported bifunctional Cu-based catalysts for 

hydrazine-assisted water splitting in 1.0 M KOH. 

Catalyst Substrates Ej=25 (V) vs. RHE Reference

CuxSe/CF Cu foam 0.49 This work

Ni(Cu) CNPs Ni foam 1.0 (Ej=504) 16

Ni(Cu)/NF Ni foam 0.41 (Ej=100) 17

 Ni(Cu)@NiFeP/NM Ni foam 0.491 (Ej=100) 18

Cu3P/CF Ni foam 0.72 (Ej=100) 19

Ni-Cu-P@ Ni-Cu Ni foam 125 mV (Ej=10) 20
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