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Supplementary Figure 1 | Schematic illustration o the synthesis process of iron oxide hydroxide
(FeOOH) nanoparticle anode FeOOH nanopartie anode was achieved througtwa-step processvhich

involvesthe hydrothermal growth dfon oxide (-Fe0s) nanoparticles onarbon fiber cloth@FC) substrates
and subsequent transformation during the eleotnmical cyclesin the potential range betweeh?2 and 0 V
versus saturatd calomel electrode (SCE)he low-crystalline FeOOH nanoparticles remairstable after

transformation.
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Supplementary Figure?2 | Nitrogen sorption results The nitrogen adsotipn-desorption isotherms ¢&) U-

FeOs electrodeand(b) NiMoOs electrodeThe inses show the corresponding pore size distribwgion



Supplementary Figure 3 | SEM images of the FeOOH nanoparticles at different magnificationsScale
bars &) 5¢ m(b) 500 nm,(c) 500 nm,(d) 500 nm (€) 200 nm and(f) 200 nm.
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Supplementary Figure 4 | Electrochemical characterization of FeOOHelectrode. (a) The galvanostatic
chargedischarge curves of FeOQihodeat current densities ranging from 1 to 30 ‘A(gass loading: 1.6 mg
cnr?). Saturatectalomel electrodéSCE)is used as the reference electro@d A plot of areal capacitance of
the FeOOH ande as a function of current density (1 to 3g%.
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Supplementary Figure5 | Electrochemical analysis of FeOOH anode at high mass loadinda,b) CV and
galvanostatic charge/dischargairves at 5.6 mg cfhmass loading level.c(d) CV and galvanostatic
charge/dischargeurves at 9.1 mg cfmass loading levelThe quasrectangllar shape CV curves of the lew
crystalline FeOOH anode is still maintainechih-mass loadings, which indicatteatthe dominant capacitive
contribution is still present, hence resulting in excellent electrochemical performance. The CV curves become
skewed with increasing magsadings and the broad peaks disappear, probablyadtres tincreased ion and
electron transport resistance/distance.
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Supplementary Figure6 | (a) Specificgravimetriccapacitance variation of the FeOOH nanoparticle anode at
1A g'. As depicted in Supplementary Fig. 6a, the-tstalline FeOOH nanoparticle anode exhibits specific
gravimetriccapacitances ranging from 998092 F g'at 1 A g when the masloading is between 1i42 mg

cn? with an eectrode thickness of ~0.35mim¢luding the current collectorb) Rate capability of the low
crystalline FeOOH nanoparticle anode at different mass loaddgshigh mass loading of 9.1 mg @pnthe
FeOOH anode retains ~60% of the initial capacitance at 20 A d\ g* =716 F ¢; 20 Agt =427 F &)
(Supplementary Fig. 6b}%67% of the capacitance is retained inia30 A g! current density range (1 Algs

827 F g-; 30 A g1 =555 F @) at a mass loading of 5.6 mg ém
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Supplementary Figure 7 | XPS analysis of NiMoQ electrode (a) Full-scan spectrumb( c, d) Corelevel
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Supplementary Figure 8 | Water oxidation and reduction potentials ofthe FeOOH and NiMoOs
electrodes in 2 M KOH electrolyte. (a) Discharge curve of lowrystalline FeOOH nanoparticles at the
current density of 2A g'in 2 M KOH electrolyte. lf) CV curve of lowcrystalline FeOOH nanoparticles at
the scarrate of 1 mV g in 2 M KOH electrolyte. €) Hydrogen redu@n potential of the lowcrystalline
FeOOH nanoparticles in 2 M KOH electrolytel) (Charge curve of the NiMaOnanowires at the current
density of 1 mA cniin 2 M KOH electrolyte. €) CV curve of the NiMo@nanowires at a scan rate of 1 mV s

in 2 M KOH electrolyte. f) Water oxidation potential of the NiMa@anowires at the scan rate of 1 mVis

2 M KOH electrolyte The NiMoQ electrode works in a potential range (up to 0.5 V) exceeding the theoretical
oxygen evolution potential in 2 M KOH (~0.163 V). This may be attributed to the kinetstatigish oxygen
evolution reaction (OERprocess In addition NiMoO, is not an efficient OER catalyst Hence oxygen

evolution does not occur at the theoretical potential due to polarization.



Supplementary Figure 9 | Electrochemical characterization ofNiMoO 4 electrode. (a) The galvanostatic
chargedischarge curves of NiMaCcathode at current densities ranging from 1 to 30'ACE, saturated
calomel electrodgb) A plot of areal capacitpf the NiMoQ, cathode as &unction of current density (1 to 30
Ag?).



