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Figure S1. (A) The time-temperature profiles of the microwave and hydrothermal synthesis.
The microwave synthesis of the Co/Ni-MOF nanorods on Ni foam was swiftly conducted for 2
min at 100 °C, whereas the hydrothermal synthesis of Co/Ni-MOF lasted for 24 h at 130 °C.
(B) The time-temperature profiles of the laser-scribing and pyrolysis process. The pyrolysis

took several hours in a furnace, whereas the laser-scribing took only a few seconds.
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Figure S3. (A) XPS survey scan spectra of samples. (B) Deconvoluted C1s XPS spectra of
samples before and after calibration. The C1s peak was used as a reference for the calibration,

which was assumed to have a binding energy of 284.8 eV [S1, S2].
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L-Co-MOF. (A, B) TEM images
showing the microstructure of a representative L-Co-MOF nanorod. (C) SAED pattern. (D, E)

HRTEM images showing the crystalline nanoparticles of Co with (111) and (200) planes.

Figure S5. Phase and microstructure characteristics of the L-Ni-MOF. (A, B) TEM images
showing the microstructure of a representative L-Ni-MOF nanorod. (C, D) HRTEM images

showing the crystalline nanoparticles of Ni with (111) and (200) planes.
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Figure S6. Cyclic voltammetry profiles of the samples at different scan rates in a non-Faradaic
potential range of 0.41 - 0.61V vs RHE. (A) Ni@C, (B) Co/Co0304@C, and (C) Ni/Co/Co30.@C.
(D) A plot of current density vs scan rate at a potential of 0.55V vs RHE.
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Figure S7. XRD patterns of the Ni/Co/Co304@C before and after the OER.
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Figure S8. SEM-EDX mapping and elemental analysis of the Ni/Co/Co304@C (A) before and
(B) after the OER.

Table S1. The elemental composition of the samples evaluated by SEM-EDX analysis.

Elemental composition

Sample c ) Ni Co
[Wi%] [Wi%] [Wi%] [Wi%]
Co-MOF 55.57 23.77 0 20.66
Ni-MOF 46.35 28.13 25.52 0
Co/Ni-MOF 36.95 2252 19.14 21.39
ColC0s04@C 45.68 9.48 0 44.84
Ni@C 54.84 4.67 40.49 0
Ni/Co/C0s04@C 45.14 8.86 21.36 24.64
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Table S2. Comparison of electrocatalytic performances of various bifunctional electrocatalysts.

OER overpotential HER overpotential Water splitting
Sample voltage Durability Ref.
@ 30 @ 100 @ 30 @ 100 @ 20
mA/cm? mA/cm? mA/cm? mA/cm? mA/cm?
[mV] [mV] [mV] [mV] vl @]
Ni/Co/Co30+@C 246 350 143 224 1.6 91.6@24 vTvger(
NizSes 231 255 175 300 1.55 100@8 S3
FeNiP/P-G 245 291 200 225 1.63 100@20 S4
FeMn-MOF 265 364 215 330 1.57 90@12 S5
Co-S-Mo 295 322 230 290 1.72 88.2@25 S6
FeNiSe2 270 333 425 240 1.64 70@6 S7
Co/Ni-MOF@Se 291 - 325 340 1.66 98@20 S8
NiCoP 270 346 120 175 1.56 @11 S9
FeNis/NiFeOx 270 - 175 - 1.66 75@2.5 S10
Ni-Co-P hollow 215 346 215 265 1.71 93.4@20 S11
CoFeP hollow 370 - 225 - 1.6 0@12 S12
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