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Fig. S1. Powder XRD pattern of GC at 600 °C heated during 3 hours.

Fig. S2. SEM image of G and GC after milling.
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Fig. S3. FTIR spectra of G, GC and SS after chemical treatment in different solution (pH 7, 13, 14).



GC

Intensity (a.u.)
w
(7}

ehme 1L

pH13

I| PDF #00-089-0579
[ERNIRTA T
30 40 50 60

Intensity (a.u.)

M-Mwmﬂ
W\M

10 20
2 Theta (degrees)
pH 14
= g 5 EE i E
A Ao A A

PDF #00-003-0913

PDF #00-089-0579

10

i |
20 30 40 50 60
2 Theta (degrees)

Fig. S4. Powder XRD pattern of G, GC and SS after chemical treatment in different solution (pH 13 and 14).
PDF #00-089-0579 — Na,CosP,04s; PDF #00-003-0913 -B-Co(OH),.

Fig. S5. Photo of the G, GC and SS powders after chemical treatment in different solution (pH 7, 13, 14).
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Fig. S6. SEM image, EDS and elemental mapping of composite with polycrystalline sample (SS) after
chemical treatment in base solution pH 13 (a) and 14 (b), SEM image, EDS and elemental mapping of
composite with polycrystalline sample (GC) after chemical treatment in base solution pH 13 (c) and 14 (d).



Table S1. XPS data of Na,Cos;P,045 (sample SS): as-prepared, after OER and HER test.

C02+ c°3+ Oz- P5+ Na+ c4+
sample 2p 3, 2p 2p 3, 2p 1s 2p 1s 1s
781.9 eV 797.9 eV 530.9 eV 1071.9
As-prepared (785.2 eV (803.0 eV - - 531.8eV | 133.3eV 284.8 eV
. . eV
satellite) satellite) 535.7 eV
780.7 eV 796.5 eV 529.5 eV 1071.0 ;ng Ez
After OER (790.3 eV (805.2 eV 779.9eV | 7949eV | 531.0eV - ) ’
satellite) satellite) 531.9 eV ev 287.9 eV
290.9 eV
283.0 eV
780.9 eV 795.6 eV 529.7 eV 10705 284.5 eV
After HER (790.2 eV (804.3 eV 779.9 eV 794.9 531.0eV - oV 285.2 eV
satellite) satellite) 532.3eV 288.2 eV
290.4 eV
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Fig. S7. LSV curves for carbon fiber, carbon fiber with carbon black and SS at a scan rate of 1 mV:stina 1M
NaOH solution: (a) for OER process; (b) for HER process.




Parameters Pristine Before chronopotentiometry After chronopotentiometry
L x10% (H-cm??) 1.491 1.56 4.26x1016
R (Q-cm?) 1.503 1.535 1.649
Y, (S-sec”-cm) 0.006781 0.2372 5.147x10%°
Freq power, n (O<n<1) 0.8827 0.5875 0.542
CPE x103 (F-cm?) 5.917 18.44 3994x10°
R (Q-cm?) 0.1289 3.201 7.024x10%
Rs 1l
Ret
Fig. S8. The equivalent circuit for fitting the AC impedance results after OER.
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Fig. S9. Time dependencies of potential under a constant current density of 20 mA-cmfor SS, second

measurement, OER test.




Parameters Before chronopotentiometry | After chronopotentiometry
Rs (Q-cm?) 2.915 2.849
CPE x103 (F-cm??) 2.729 3.817
R (Q-cm?) 36.11 1606
Y, x103 (Qt-cm2.5%3) 33.44 2.459
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Fig $10. The equivalent circuit for fitting the AC impedance results after HER.
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Fig. S11. Time dependencies of potential under a constant current density of 20 mA-cm-2for SS, second
measurement, HER test.



