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Table S1. The content of Co, P and Mo elements percentage for all samples, 
measured by inductively coupled plasma- optical emission spectrometry (ICP-OES).

Catalyst Co (wt. %) P (wt. %) Mo (wt. %)

CoP/Mo2CTx 31.34 25.23 17.52

After HER 34.18 18.45 16.04

After OER 38.64 3.62 16.55



Table S2. Comparison of HER performance for non-precious metal electrocatalysts in 
1.0 M KOH.

Electrocatalysts η@10mA cm-2

(mV)
Tafel Slope
(mV dec-1)

Reference

CoP/Mo2CTx 78 66 This work

CoP/Ti3C2Tx 116 57 J. Mater. Chem. A, 2019, 7, 
27383–27393

CoP@NC 129 58 ACS Catal.2017, 7, 3824.

Ni0.9Fe0.1PS3@MXene 196 NA Adv. Energy Mater. 2018, 8, 
1801127

CoP/CC 209 129 J. Am. Chem. Soc. 2014, 
136, 7587

CoP/NCNHP

NC-CNT/CoP

Co-P film/Cu

Co/N-doped carbon
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Angew. Chem., Int. Ed. 
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ACS Nano 2016, 10, 684.

Green Chem. 2016, 18, 
2287.

Nanoscale 2019, 11, 10992

ACS Catal. 2020, 10, 412

Nano Energy 2020, 67, 
104174

Appl. Catal. B Environ. 2020, 
253, 21

Small 2020, 16, 1900550

Angew. Chem., Int. Ed. 
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Table S3. Fitting parameters obtained from the EIS data for the HER in 1 M KOH.

Catalysts R1(Ω) R2(Ω) CPE1-T(F) CPE1-P R3(Ω) CPE2-T(F) CPE2-P

CoP/Mo2CTx 2.567 1.347 0.11238 0.39366 3.373 0.24052 0.77702

CoP 2.434 2.466 0.20459 0.28379 3.479 0.24449 0.80125

Co(OH)F/Mo2CTx 2.486 1.271 0.39589 0.20214 3.841 0.23873 0.82258

Mo2C MXene 3.509 5.737 0.13236 0.47809 4.666 0.07312 0.81123

R1: electrolyte resistance.

R2: charge-transfer resistance.

R3: solid-electrolyte interface resistance.

CEP1: capacitance generated from the Faradic process, and constant-phase element.

CEP2: capacitance arisen from the solid-electrolyte interface process.



Table S4. Comparison of OER performance for non-precious metal electrocatalysts in 
1.0 M KOH.

Electrocatalysts η@10mA 
cm-2

(mV)

Tafel Slope
(mV dec-1)

Reference

CoP/Mo2CTx 260 51 This work

CoP-MNA/NF 290 65 Adv. Funct. Mater. 2015, 25, 
7337

Co-P film 345 47 Angew. Chem., Int. Ed. 2015, 
54, 6251

CoP NR/C 320 71 ACS Catal. 2015, 5, 6874

CoP/rGO 340 66 Chem. Sci. 2016, 7, 1690

CoP/NCNHP
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e
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Table S5. Fitting parameters obtained from the EIS data for the OER in 1 M KOH.

Catalysts R1(Ω) R2(Ω) CPE1-T(F) CPE1-P R3(Ω) CPE2-T(F) CPE2-P

CoP/Mo2CTx 2.674 1.091 0.01291 0.53243 3.389 0.046454 0.70913

CoP 2.475 1.888 0.16482 0.33264 3.452 0.25667 0.81997

Co(OH)F/Mo2CTx 2.494 1.696 0.12766 0.36013 3.514 0.26314 0.82463

Mo2C MXene 2.403 1.873 0.24933 0.19699 3.815 0.05575 0.74074

R1: electrolyte resistance.

R2: charge-transfer resistance.

R3: solid-electrolyte interface resistance.

CEP1: capacitance generated from the Faradic process, and constant-phase element.

CEP2: capacitance arisen from the solid-electrolyte interface process.



Table S6. Comparison of the water splitting cell voltage of CoP/Mo2CTx with recently 
reported bifunctional electrocatalysts in alkaline medium.

Electrocatalyst Potential (V) at
10 mA cm-2

Reference

CoP/Mo2CTx 1.56 This work

NiCoP/rGO 1.59 Adv. Funct. Mater. 2016, 26, 6785.

Co-P film 1.65 Angew. Chem. Int. Ed. 2015, 54, 6251

CoP-MNA 1.62 Adv. Funct. Mater. 2015, 25, 7337

CoP NR 1.587 ACS Catal. 2015, 5, 6874
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