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Figure S1 The a) XRD pattern and b) SEM image of Co-based precursor on carbon 

cloth substrate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2 The a) XRD pattern and b) SEM image of CoP-CC product. 
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Figure S3 The a) XRD pattern and b) SEM image of Ir3-CoP-CC product. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4 The TEM images of as-prepared a) CoP, b) Ir1-CoP, c) Ir2-CoP and d) 

Ir4-CoP samples. 
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Figure S5 The additional TEM images of as-prepared Ir3-CoP products. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6 The EDS spectrum of Ir3-CoP sample. 
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Figure S7 The element mapping images of CoP sample. 
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Figure S8 The element mapping images of Ir1-CoP sample. 
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Figure S9 The element mapping images of Ir2-CoP sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S10 The element mapping images of Ir4-CoP sample. 
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Figure S11 The XPS spectra of Ir1-CoP/CC, a) Co 2p, b) Ir 4f and c) P 2p. 
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Figure S12 The XPS spectra of Ir2-CoP/CC, a) Co 2p, b) Ir 4f and c) P 2p. 
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Figure S13 The XPS spectra of Ir4-CoP/CC, a) Co 2p, b) Ir 4f and c) P 2p. 
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Figure S14 Chronoamperometric response of Ir3-CoP-CC catalyst at -0.1 V vs. RHE for 

HER. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S15 The HER performance normalized by the amount of Ir for all catalysts. 
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Figure S16 Electrochemical CV of a) CoP-CC, b) Ir1-CoP-CC, c) Ir2-CoP-CC and d) 

Ir4-CoP-CC catalysts for HER at scanning rates from 20 to 100 mV/s. 
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Figure S17 The N2 adsorption/desorption isotherms of Co-precursor, Ir3 doped Co-precursor 

and Ir3-CoP samples.  
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Figure S18 The OER LSV curves of Ir doped CoP/CC catalysts synthesized by 

different usage of IrCl3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S19 The ECSA normalized performance for OER. 
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Figure S20 Chronopotentiometric test of Ir3-CoP/CC catalyst at 10 mA cm-2 for OER in 

acidic medium. 

 

 

 

 

 

 

 

 

 

 

 

Figure S21 The polarization curves with and without IR correction of Ir4-CoP/CC 

catalyst for a) HER and b) OER. 
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Figure S22 a, d) The XRD patterns, b, e) TEM images and c, f) element mapping 

images of Ir3-CoP/CC catalyst after HER and OER tests. 

 

 

 

Table S1. The content of each elements for all prepared catalysts. 
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Table S2. The comparison of HER activity for other state-of-the-art Co-based 

electrocatalysts. 

Catalysts η10 (mV) 

 

Tafel slope 

(mV dec-1) 

 

Electrolyte References 

Ir3-CoP-CC 41 48  

0.5 M H2SO4 

 

 

This work 

Ir4-CoP-CC 38 69 

Co-P@PC 72 49 0.5 M H2SO4 

 

1 

CoP HNS/CF 69 / 0.5 M H2SO4 

 

2 

CoP NFs 122 54.8 0.5 M H2SO4 

 

3 

Cu-Co-P film 262 59 0.5 M H2SO4 

 

4 

Ce-doped CoP 54 59.3 0.5 M H2SO4 

 

5 

Co2P@ NPG 103 58 0.5 M H2SO4 

 

6 

Ni1.5Co1.4P@Ru 

 

49 

 

49 

 

0.5 M H2SO4 

 

7 

Ru1CoP/CDs 51 52.3 0.5 M H2SO4 

 

8 

W-CoP 63 56 0.5 M H2SO4 

 

9 

Fe0.5Co0.5P/CC 37 30 0.5 M H2SO4 

 

10 

CoP/NPC/TF 91 54 0.5 M H2SO4 

 

11 

Pt /np-Co0.85Se 55 35 0.5 M H2SO4 

 

12 

V-CoP/CC 47 54.9 0.5 M H2SO4 

 

13 

Ni0.5Co1.5P@ 

NC NA/NF 

41 53.9 0.5 M H2SO4 

 

14 

CoP/Co2P@NC 

NA/NF 

55 55.6 0.5 M H2SO4 

 

Ni1.5Co0.5P@NC 

NA/NF 

63 58.2 0.5 M H2SO4 
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Table S3. The comparison of OER performance for other state-of-the-art Co-based 

electrocatalysts. 

Catalysts η10 (mV) 

 

Tafel slope 

(mV dec-1) 

 

Electrolyte References 

Ir3-CoP-CC 242 71  

0.5 M H2SO4 

 

 

This work 

Ir4-CoP-CC 237 70 

Y2[Ru1.6Y0.4]O7-δ 245 37 0.1 M HClO4 
15 

Ru-N-C 267 52.6 0.5 M H2SO4 

 

16 

R2Ir2O7 

 

290 / 0.1 M HClO4 
17 

Ir/GF 290 46 0.5 M H2SO4 

 

18 

Ir-NiCo2O4 NSs 240 60 0.5 M H2SO4 

 

19 

N-WC 

nanoarray 

 

245 

 

/ 

 

0.5 M H2SO4 

 

20 

Co-MoS2-0.5 

 

60 

 

64.7 

 

0.5 M H2SO4 

 

21 

SrTiO3-SrIrO3 265 50 0.5 M H2SO4 

 

22 

AuCu@IrNi 355 56 0.5 M H2SO4 

 

23 

Ir3Ni2/BMNC 321 57.8 0.1 M HClO4 
24 

Hollow IrCo 281 64.7 1 M HClO4 
25 

IrCo 

nanospheres 

284 56 0.5 M H2SO4 

 

26 

IrCo 

Nanodendrite 

281 59.3 0.1 M HClO4 
27 

 

 

 



S21 
 

Table S4. Comparison of overall water splitting activity data for bifunctional 

electrocatalysts. 

 

 

 

 

 

Catalysts electrolyte η10(mA cm-2) Reference 

Ir1-CoP/CC  

 

 

   0.5 M H2SO4 

 

 

1.61 V 

This work 

Ir2-CoP/CC 1.56 V 

Ir3-CoP/CC 1.50 V 

Ir4-CoP/CC 1.50 V 

Cu2-xS@IrSy    0.1 M HClO4 1.47 V 28 

IrNi NCs 
   0.5 M H2SO4 

 
1.58 V 29 

CB[6]-Ir2    0.05 M H2SO4 1.56 V 30 

Ir/GF    0.5 M H2SO4 1.55 V 18 

IrW ND    0.5 M H2SO4 1.48 V 31 

Co-MoS2-0.5    0.5 M H2SO4   1.9 V 21 

Ir6Ag9NTs    0.5 M H2SO4      1.55 V 32 

h-PNRO/C    0.1 M HClO4 1.52 V 33 

Ir NPs    0.5 M H2SO4 1.58 V 34 

Ir nanowires    0.1 M HClO4 1.62 V 35 

ONPPGC/OCC    0.5 M H2SO4 1.66 V 36 

Ti3C2Tx MXene    0.1 M HClO4 1.56 V   37 

Ru3Ni3 NAs    0.5 M H2SO4 1.51 V   38 
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