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Figure S1. SEM images of Ni@NiCo-OH electrode at (a) hydrothermal,

(b) thermal annealed, and (c) phosphide state. SEM images of Ni@PDA -
NiCo electrode with DA precursor content of (d) 0.05 M, (g) 0.1 M, (j) 0.2
M, (m) 0.4 M, and the corresponding (e, h, k, n) carbonized and (f, 1, 1, 0)

phosphide state.
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Figure S2. (a, c, e) Nitrogen adsorption/desorption isotherm and (b, d, )
pore size distribution curve of pristine Ni film, Ni@PDA-NiCo, and

Ni@C-NiCoO electrodes, respectively.
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Figure S3. Electrochemical properties. (a) CV curves (10 mV s!) of
Ni@C-NiCoP electrodes with DA precursor content from 0 to 0.4 M. (b)
Corresponding GCD curves at 1 A cm?. (¢) Volumetric and areal specific
capacity calculated from GCD curves at 1 A cm?. (d) EIS curves of four

electrodes. Inset is the Equivalent circuit for EIS fitting.



20

— Ni@NiCo-OH ——Ni@NiCo-OH
\ (a) —0.05DA b) —_0.05DA
—0.1DA 0.50 —0.1DA
10} —0.2DA —0.2DA
—04DA —0.4DA

0.25

10}

Potential (V vs. Hg/HgO)

Current Density (A cm™)

e ez 02 s 000 —"Z00 200 600 00 1000 1200
Potential (V vs. Hg/HgO) Time (s)
"-’E 600 . 3 > 80 . —=— NI@NiCo-OH
G (C) = (d) /Y A / —e—0.05DA
O 500 F ] ——0.1DA
LA - o sol /' f  —a—02DA
2 a0} \ 1, O 1 ./ »—0.4 DA
o . ) _ f /
8 T ¢ 74
2 ol )/ {8 Zwof 1 ]
3 200 / 1 < N 7 i‘, ’.I &
‘= i 1" B rEr 7z
= " O 20f L ol
ot S {3 Vi e w s
3 P * w
Ni@NiCo-OH 0.05DA 0.1 DA 0.2DA 04DA 0 20 4(00) 60 80
ZI

Figure S4. Electrochemical properties. (a) CV curves (10 mV s!) of
hydrothermal processed Ni@NiCo-OH electrodes with DA precursor
content from 0 to 0.4 M. (b) Corresponding GCD curves at 1 A cm?. (¢)
Volumetric and areal specific capacity calculated from GCD curves at 1 A

cm?. (d) EIS curves of four electrodes. Inset is the fitted Equivalent circuit.
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Figure S5. Electrochemical properties. (a) CV curves (10 mV s!) of
carbonized Ni@C-NiCoO electrodes with DA precursor content from 0 to
0.4 M. (b) Corresponding GCD curves at 1 A cm?. (¢) Volumetric and
areal specific capacity calculated from GCD curves at 1 A cm?. (d) EIS

curves of four electrodes. Inset is the Equivalent circuit for EIS fitting.
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Figure S6. CV (5 to 50 mV s) and GCD (0.5 to 5 A cm™) curves of (a, b)
Ni@NiCo-OH, (¢, d) Ni@PDA-NiCo, (e, f) Ni@C-NiCoO electrodes,

respectively.



Table S1. Electrochemical performance comparison between Ni@C-

NiCoP and other phosphide-based electrodes.

Material Electrolyte Volumetric Rate Capacity Reference
Capacity (C/em?)
(C/em?)
NiCoP/MXene 3 M KOH 40 (0.6 A/cm?) 35 (1 Alem?) [1]
NiCoP@NiCoP  KOH/PVA 667 (1 A/em®) 534 (40 A/em®) [2]
aPC@CoP-CC8  2MKOH  26(0.15A/em®) 18 (0.75 Alem?) [3]
NiCoP/NF 6MKOH 245 (0.2 Alem?) / [4]
FeP/PEDOT 1M 225 (0.1 Alem?) / [5]
Na,SO,4
NiCoP rod/NF IMKOH  50(0.05 A/cm®) 46 (0.5 A/cm?) [6]
pNiCoP/NF 6 M KOH 129 (0.1 A/cm?) 86 (1 A/em?) [7]
NiCoP@NiCoH/C 3MKOH  235(0.5 Alem®) 150 (4 Alem?) [8]
Ni@C-NiCoP 6 M KOH 708 (1 A/cm?) 481 (5 A/cm®)  This work
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Figure S7. (a) Surface morphology of G-CNT film. (b) Cross-sectional

morphology of G-CNT film. (¢) CV curves of G-CNT film at scan rates

ranging from 2 to 50 mV s’!. (d) GCD curves of G-CNT film at various

current densities from 0.5 to 5 A cm. (e) Plots of calculated volumetric

and areal specific capacitance. (f) EIS curve of G-CNT film. Insert is the

equivalent circuit for EIS fitting.
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