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Figure S1.  High-resolution TEM images of CoFePx nanoparticles on the c-wood substrate. The
CoFePx core is crystalline while the Fe shell is mainly amorphous, with some small crystalline

regions.



Figure S2.  (a) High-angle annular dark-field scanning transmission electron microscopy
(HAADF-STEM) image of a CoFePx nanoparticle and the corresponding elemental mapping: (b)

Fe, (c) O, and (d) C.
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Figure S3.  XRD profiles of FePx, CoPx, and CoFePx on the carbonized wood substrate. The
grain sizes derived from XRD according to Scherrer equation are listed in Table S1. The grain
sizes show the same trend as the particle sizes measured by TEM. That is, CoPx tends to form

smaller nanoparticles than FePy.
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Figure S4.  Raman spectra of FePx, CoPx, and CoFePx on the carbonized wood substrates. The

carbon substrates showed no significant differences with the three metal phosphide nanoparticles.
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Figure S5.  XPS of (a) Co 2p in CoPy, (b) Fe 2p in FePy, (c) Co 2p in CoFePx, and (d) Fe 2p in
CoFePy (sat.: satellite peak). The Co in CoPx has a mixed chemical state of Co** and Co° (elemental

Co), whereas in CoFePyx, Co exists mainly as Co**. Compared with FePy, the Fe in CoFePx shows

more elemental Fe.



Figure S6. SEM image and corresponding EDS mapping elemental mapping of the CoFePx
nanoparticles on c-wood: (a) and (b) before OER, (c) and (d) after OER stability test. The
morphology and composition of the CoFePx nanoparticles on c-wood had little change after the 50

h chronopotentiometry experiment.
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Figure S7.  XPS of the CoFePyx nanoparticles after the long-term OER stability test: (a) Co 2p
(sat.: satellite peak) and (b) Fe 2p in FePx. No binding energy shift (valence change) of Co and Fe
was observed compared to the ones before OER (Figure S5, ¢ and d), indicating the stability of the

CoFePy during OER.
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Figure S8.  EIS Nyquist plots of the nanocatalysts before and after the OER-stability test: (a)

CoFePy, (b) CoPy, and (c) FePx.
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Figure S9.  (a) Polarization curve of Fe nanoparticles in the carbonized wood in 1 M KOH with
a scan rate of 5 mV s, (b) Chronopotentiometric curve of the Fe nanoparticles in carbonized wood
recorded at 10 mA-cm™ in 1 M KOH. Pure Fe nanoparticles without the CoFePx in core only show

a relatively low activity toward OER.
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Figure S10. Polarization curve of IrOx nanoparticles in c-wood (synthesized by the high-

temperature shock method) in 1 M KOH with a scan rate of 5 mV s’



Table S1. The grain size of FePx, CoPx, and CoFePx nanoparticles derived from XRD, in
comparison with the particle size measured by TEM.

Grain size (nm) by XRD Particle size (nm) by TEM
CoFePx 16.1 18.0
CoPy 11.9 8.0
FePy 18.3 19.3

Table S2. OER performances of different metal phosphide nanocatalysts.

. . Tafel Stal.)lhty
Overpotential slobe testing
Catalyst Solution Substrate (at 10 mA (mgl (Current Reference
cm?) dec!) density at 10
mA cm™)
Fe-coated 1M Carbonized This
CoFePx KOH wood 310 mVy >8 S0h work
100 h
NiFe IM . (without
LDH@NiCoP ~ Kon  ifoam  220mV 46 bvious [1]
degradation)
. IM Glassy 24 h
FeCoNiP KOH carbon 200 mV 70 (stabilized) [2]
o 20 h
IM graphitic .
FeP/C KOH carbon 278 mV 87 (neghglble [3]
degradation)
NiCoP/C 1M Glassy 10 h (3.5%
nanoboxes KOH carbon 330 mVy M5 current loss) [4]
. . IM Glassy
Ni2Ps/Niz3(POs)2 KOH carbon 318 mV 51.7 24 h (stable)  [5]
100 h (74%
retention of
Fe- and O-doped 1M . o
CosP KOH Ni foam 274.5 mV 51.7  the initial [6]
current
density)
IM Glassy
CoP/rGO-400 KOH carbon 340 mV 66 22 h [7]
Ni2P IM Glassy
nanoparticles KOH carbon 290 mV >9 10h [8]
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