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Figure S1. TEM images of the as-synthesized CF (a and b) and ox-CF (c and d) before the deposition of 

Co-based nanoparticles onto their surface. 

Figure S2. TEM images of colloidal Co NPs in 1-heptanol (CoheptOHNPs) prepared following our reported 

methodology.1
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Figure S3. XPS data of all the synthesized hybrid materials. The main peaks are indeed to O 1s, N 1s and 

C 1s regions (O KLL represents the energy of the electrons ejected from the atoms due to the filling of 

the O1s state (K shell) by an electron from the L shell coupled with the ejection of an electron from an L 

shell).



Figure S4. High-resolution XPS analysis in the Co 2p region of a) Coin
THF@CF, b) Coin

THF@ox-CF, c) 

Coin
heptOH@ox-CF, d) Coex

heptOH@CF and e) Coex
heptOH@ox-CF.



Figure S5. XPS high-resolution spectra in the O 1s region of the a) Coin
THF@CF, b) Coin

THF@ox-CF, c) 

Coin
heptOH@CF, d) Coin

heptOH@ox-CF, e) Coex
heptOH@CF and f) Coex

heptOH@ox-CF.



Figure S6. Cyclic Voltammetries (CVs) in a 0.1 M NaOH aqueous solution at pH 13 of 1 mg CFs brush of 

Coin
THF@CF, Coin

THF@ox-CF, Coin
heptOH@CF, Coin

heptOH@ox-CF, Coex
heptOH@CF and Coex

heptOH@ox-CF. CF 

blanks in grey, ox-CF blanks in black, CV at t=0 s in red, CV after 10-min CA in green, CV after 30-min CA 

in purple, CV after 1-h CA in pink and CV after 2-h CA in blue.

Figure S7. Evolution of the iCo vs. time of CA in a 0.1 M NaOH aqueous solution at pH 13 of 1 mg CFs 

brush of Coin
THF@CF, Coin

THF@ox-CF, Coin
heptOH@CF, Coin

heptOH@ox-CF, Coex
heptOH@CF and Coex

heptOH@ox-

CF.



Figure S8. CVs for Coin
THF@CF (pink), Coin

THF@ox-CF (purple), Coin
heptOH@CF (blue), Coin

heptOH@ox-CF 

(red), Coex
heptOH@CF (orange) and Coex

heptOH@ox-CF (green) recorded before and after a 2-h 

chronoamperometry experiment in a 0.1 M NaOH aqueous solution (pH 13). iCo t=2h measured after 

removing all the bubbles formed on the system and performing IR drop correction at 85% again. Ox-CF 

(black) and CF (grey) blanks are also displayed. Chronoamperometries were performed at a fixed 

potential of 1 V vs NHE at pH 13 (η = 537 mV) for 2 h in order to study the stability of the systems. 



Figure S9. a) Cyclic Voltammograms (CVs) in a 0.1 M NaOH aqueous solution at pH 13 of ox-CFs at t = 0 s 

and of CFs at t = 10 min (after activation). Coin
THF@CF (pink), Coin-

THF@ox-CF (purple), Coin
heptOH@CF 

(blue), Coin
heptOH@ox-CF (red), Coex

heptOH@CF (orange) and Coex
heptOH@ox-CF (green). ox-CF (black) and 

CF (grey) blanks are also shown. b) Tafel plots of all ox-CFs at t = 0 s and all CFs at t = 10 min (after 

activation) (colour code as in a).



Figure S10. Representative TEM images of a) Coin
THF@CF, b) Coin

THF@ox-CF, c) Coin
heptOH@CF, d) 

Coin
heptOH@ox-CF, e) Coex

heptOH@CF and f) Coex
heptOH@ox-CF at t=0 s and t=2 h after a 

chronoamperometry at 1 V vs NHE (i.e. η =537 mV) in 0.1 M NaOH (pH 13).

t= 0 s t = 2 h under catalytic oxidative conditions (NaOH pH 13)
a)

b)

c)

d)

e)

f)



Figure S11. a) XPS survey of Coin
heptOH@ox-CF after a 2 h chronoamperometry (1 V vs. NHE, 0.1 M 

NaOH). The main peaks can be clearly indexed to O 1s, N 1s and C 1s regions (O KLL represents the 

energy of the electrons ejected from the atoms due to the filling of the O1s state (K shell) by an electron 

from the L shell coupled with the ejection of an electron from an L shell). b) Comparison of high-

resolution XPS analysis in the Co 2p region for Coin
heptOH@ox-CF before (black line) and after (blue line) a 

2 h chronoamperometry. c) O 1s XPS high-resolution spectra for Coin
heptOH@ox-CF after a 2 h 

chronoamperometry.



 Figure S12. O2-monitored chronoamperometry experiments for Faradaic efficiency determination. A 

fixed potential of 1 V vs NHE (pH 13) was applied for 20 min in the CA experiments.



Table S1. Binding energies (eV) of core electrons and satellites of CFs-supported Co-based NPs.

Table S2. Main data of the progressive deactivation of the systems when successive 

chronoamperometries at a fixed potential of 1 V vs NHE are performed to each system.

(a) % iCo REM calculated by dividing iCo t=2 h by iCo t=0 s as short-term stability data for ox-CF systems and by 
dividing iCo t=2 h by iCo t=10 min (value after activation) as short-term stability data for CF systems.

Sample Co 2p3/2 Satellites Co 2p1/2 Satellites

Coin
THF@CF 781.4 eV 785.4 eV 797.3 eV 800.8 eV

Coin
THF@ox-CF 781.5 eV 785.4 eV 797.3 eV 802.9 eV

Coin
heptOH@CF 781.7 eV 785.6 eV 797.4 eV 803.0 eV

Coin
heptOH@ox-CF 781.6 eV 786.9 eV 796.9 eV 804.3 eV

Coin
heptOH@ox-CFs after catalysis 780.9 eV 786.2eV 796.4 eV 802.6 eV

Coex
heptOH@CF 781.2 eV 785.9eV 797.4 eV 804.2 eV

Coex
heptOH@ox-CF 781.0 eV 785.5 eV 797.1 eV 803.1 eV

System
iCo t=0 s

(mA/μgCo)

iCo  t=10 min

(mA/μgCo)

iCo t=30min

(mA/μgCo)

iCo t=1h

(mA/μgCo)

iCo t=2h

(mA/μgCo)

iCo REM
(a)

(%)

Coin
THF@CF 7.2 28.2 25.2 14.4 8.8 32

Coin
THF@ox-CF 28.3 20.1 13.30 10.30 8.2 50

Coin
heptOH@CF 32.9 39.3 30.7 23.6 16.8 64

Coin
heptOH@ox-CF 42.3 34.6 23.8 18.5 15.4 62

Coex
heptOH@CF 19.2 46.15 41.0 33.3 25.6 55

Coex
heptOH@ox-CF 85.5 56.4 38.2 36.4 29.1 43



Table S3. Summary of electrocatalytic data for relevant carbon-supported Co-based OER electrocatalysts 

in alkaline media. 

Entry Catalyst Ø (nm) η0 (mV) Tafel slope (mV/dec)

12

Co3O4/BCNO

Co3O4 + BCNO

Co3O4

20 nm

295

390

380

57.58

93.91

98.81

23 Co@C 100-400 295b 58

CoP NP/C 25nm 320b 99
34

CoP NR/C 270b 71

Amorphous Co(OH)2 Nanosheet - 320c 68

Crystalline Co(OH)2 330c 10245

Co3O4 400c 84

Co3O4-NC/Gr-12h 50-80± 3 220b 95
56

Co3O4-NC/NGr-12h 50 ± 3 200b 69

CG-CoO 10-30 nm 320b 75
67

N-CG-CoO 10-30 nm 270b 71

Co3O4/N-rmGO 4-8 nm
295c

270b
67b

78

Co3O4/rmGO 12-25 nm 270 b 68

CoP NPs 1.5-2 nm 350d 80
89

CoP-CNT 290d 50

910
Co(TCNQ)2/CFs

Co(OH)2-TCNQ/CFs

295b

280b

188

101

1011

Co3O4/N-p-MCNTs 1

Co3O4/N-p-MCNTs 2

Co3O4/p-MCNTs

<10nm

295c

245c

370c

98

78

114

1112
Yolk-Shell Co-CoO/BC

Solid Co-CoO/BC
74 nm

280b

380b

73.3

93.1

1213

Co@NC-G-500

Co@NC-G-600

Co@NC-G-700

Co@NC-G-800

390b

340b

270b

290b

125.6

116.4

73.7

82.5

1314
Co@GDY/Co

Co@GDY
<10 nm

300c

400c

148

222

Electrolyte: (a) 0.1 M potassium phosphate pH 7, (b) 1 M KOH pH 14, (c) 0.1 M KOH pH 13 and (d) 0.1 M 

NaOH pH 13
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