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Figure S1: X-ray photoelectron spectra of NiP®,-functionalized MWCNT/GDL electrode.

A) B)
4 A
2 24
~ 04 04
5 . 5
< -2 ;o
€ g
= ~ 4
T -4 == a4 3|
6 54 '.‘
06 20 40 60 80 100 120 % 20 4 60 80 100 120
-8 Scan rate (mV/s) B Scan rate (mV/s)
46 14 -12 10 -08 -06 -04 -02 16 -14 -12 -1.0 -08 -06 -04 -02
E/V vs Fc/Fc’ EN vs FelFc"

Figure S2: Cyclic voltammograms of NiP%¥, (A) and NiP™, (B) grafted on a MWCNT/GDL electrode in CH;CN
with 0.1M n-BuyBF, at different scan rates.
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Figure S3: Electrocatalytic behavior of NiP%Y, (A) and NiP™, (B) grafted on a MWCNT/GDL electrode (1 ¢cm?)
in CH;CN with 0.2 M n-BusNPFgelectrolyte at various concentrations of the acid 1:1 mol/mol
[DMFH]OT{/DMF (0.8, 1.20, 1.6, 2.0, 2.5, 5.0, 8.0, and 12.0 mM) (50 mVs™! scan rate). The appearance of an
electrocatalytic wave at E;, = —0.85 V versus Fc/Fc* (-0.32 V vs SHE) is assigned to hydrogen evolution. (C)
comparison of i./i, ratio (where i, is the catalytic current and i, is the peak current associated with the Ni(II/I)
couple in the absence of acid) of NiP%, (green) and NiP™, (red) from (A) and (B) with the result (black) of
classical [Ni(PP',NR1,),]?* complex grafted on a MWCNT/GDL electrode (1 cm?) !
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Figure S4: A) Comparison of the catalytic activity of NiP®, (black) and NiP™, (red) complexes synthesized
from Ni(CH;CN)g(BF,), on 0.133 mg MWCNT/cm? GDL electrode under H, (solid trace) and N, (dashed trace);
B) Comparison of the catalytic activity of NiP®, grafted on MWCNT/GDL electrode (black) with pristine
MWCNT/GDL (red) and P, grafted on MWCNT/GDL electrode (blue) in 0.5M H,SO, under H,. All
electrodes contain the same amount of MWCNT (0.133 mg cm2). Data are not compensated for ohmic drop.



Figure S5: Cross section SEM images of 0.133 mg cm2 MWCNT/GDL electrodes prepared by filtration (A) and
drop-casting method (B). Insets show a top view with higher magnification.
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Figure S6: Comparison of the catalytic activity of NiP%, grafted on different MWCNT/GDL electrodes: 0.133
mg MWCNT/cm? GDL by filtration (black), 0.133 mg MWCNT/cm? GDL by drop casting (red), (0.133 mg
MWCNT and 0.067 mg carbon microfiber)/cm? GDL (blue), (0.133 mg MWCNT and 0.033 mg carbon
microfiber)/cm? GDL (purple) and (0.267 mg MWCNT and 0.033 mg carbon microfiber)/cm™ GDL (green).
Data are not compensated for ohmic drop.
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Figure S7: Comparison of the catalytic activity of NiP®Y, grafted on different electrode: (0.267 mg MWCNT and
0.033 mg carbon microfiber)/cm=2 GDL (green), (0.267 mg MWCNT and 0.0166 mg carbon microfiber)/cm2
GDL (black) and (0.267 mg MWCNT)/cm2 GDL (red). Data are not compensated for ohmic drop.
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Figure S8: (A): Catalytic activity of NiP®, grafted on a 0.267 mg cm? MWCNT + 0.033 mg cm carbon
microfiber GDL in the half-cell experiment at various temperatures under N,: 25°C (black), 45°C (red), 65°C
(blue) and 85°C (green). Potentials were referred to SHE, the potential of which was calculated at each
temperature using the Nernst equation. (B): Comparison of the catalytic activity of (0.267 mg unfunctionalized
MWCNTSs and 0.033 mg carbon microfiber)/cm=2 GDL electrode at 25°C (black) and 85°C (red) with the
corresponding electrode functionalized by NiP%¥, at 25°C (blue). Data are not compensated for ohmic drop.
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Figure S9: Catalytic activity of NiPPh, grafted on a 0.267 mg cm? MWCNT and 0.033 mg cm2carbon
microfiber GDL in the half-cell experiment at various temperatures. Potentials were referred to SHE, which
potential was calculated at each temperature using the Nernst equation. The calculated activation energies for
hydrogen production and oxidation are 11.6 kJ.mol-! and 13.3 kJ.mol !, respectively. Data are not compensated
for ohmic drop.
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Figure S10: Long term stability of a (0.267 mg MWCNT and 0.033 mg carbon microfiber)/cm? GDL electrode
grafted with NiP%,. (A): Hydrogen oxidation at +300 mV and hydrogen generation at —100 mV vs SHE at room
temperature. (B): Hydrogen oxidation at +300 mV vs SHE at 85°C. Data are not compensated for ohmic drop.
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Figure S11: Catalytic activity at 55°C of a MWCNT/carbon microfiber GDL electrode grafted with NiP%,: (A):
Half-cell CVs of the electrode at 55°C before (black) and after (red) 1 h electrolysis at +300 mV vs SHE at 55°C.
(B): Current density at 55°C with a fresh electrode of hydrogen oxidation at +300 mV vs SHE (black) and
hydrogen production at —100 mV vs SHE (blue). Data are not compensated for ohmic drop.
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Figure S12: Catalytic activity for hydrogen oxidation at 55°C of a Pt/C electrode (0.05 mgp.cm2): half-cell CVs
of the electrode at 55°C before (black) and after (red) 1 h electrolysis H, oxidation at 300 mV vs SHE at 55°C
(A), current density of hydrogen oxidation at +300 mV vs SHE (black) and generation at —100mV vs SHE (blue)
at 55°C with a fresh electrode (B), and hydrogen oxidation at +300 mV vs SHE at 85°C. Data are not
compensated for ohmic drop.
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Figure S13: Comparison of the overvoltage required for 10 and 20 mA.cm current density values for hydrogen
production via linear sweep voltammetry on a Pt (red) and NiP®,-functionalized MWCNT+carbon fiber (black)
electrode at 25°C (dashed trace) and 85°C (solid trace) in 0.5 M H,SO,. Data are not compensated for ohmic

drop.

Figure S14: Comparison of the overvoltage required for 20 mA.cm2 current density for hydrogen production via
linear sweep voltammetry on a Pt (red) and NiP%,-functionalized MWCNT+carbon fiber (black) electrode at

25°C (dashed trace) and 85°C (solid trace) in 0.5 M H,SO,.
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