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Fig. S1 The PXRD patterns of (a) M2(dobpdc) and (b) Mz(dobdc) series MOFs.
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Fig. S2 The N isothermal absorption-desorption curves of MOFs at 77K.
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Fig. S3 Pore size distribution of MOFs.
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Fig. S4 TEM images for calculation- the thickness distribution of NiFe(dobpdc).
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Fig. S5 Full range XPS survey spectra of NiFe(dobpdc) and NiFe(dobdc), respectively.
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Fig. S6 High-resolution XPS spectra of NiFe(dobpdc) and NiFe(dobdc). (a) C 1s spectra and
(b) O 1s spectra.
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Fig. S7 (a) CV curves of MOF electrocatalysts for OER. (b) overpotentials required for OER
at j = 10.
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Fig. S8 Ca calculations at 1.05 V vs RHE of MOF electrocatalysts.
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Fig. S9 CV curves between 1.0 and 1.1 V vs RHE for (a) Fez(dobdc), (b) Fe2(dobpdc), (c)
Niz(dobdc), (d) Niz(dobpdc), (e) NiFe(dobdc) and (f) NiFe(dobpdc).
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Fig. S10 Nyquist plots recorded of MOF electrocatalysts for OER.
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Fig. S11 Nyquist plots recorded of MOF electrocatalysts for HER.
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Fig. S12 OER performance of MOF electrocatalysts on the substrates of (a) Au plate, (b)
carbon cloth, (c) FTO and (d) Ti foam, respectively.



Fig. S13 SEM images of bare (a) NF, (c) Au plate, (e) Ti foam, (g) FTO and (i) carbon cloth,
respectively. SEM images of NiFe(dobpdc) growth on (b) NF, (d) Au plate, (f) Ti foam, (h)
FTO and (j) carbon cloth, respectively.
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Fig. S14 Nyquist plots recorded of bare NF, Au plate, Ti foam, FTO and carbon cloth for
OER.

Discussion the activity of Fez(dobpdc) and influence of nickel foam substrate:

The OER activity of MOF electrocatalysts on four different substrates, namely, Au plate, Ti
foam, FTO glass and carbon cloth are showed in Fig. S12%. Based on the LSV results, the
OER activity of the MOF electrocatalysts on the abovementioned substrates is consistent with
that on NF. As expected, the NiFe-MOFs have the best OER performance. Notably, Fe-based
MOFs with OER activity are better than Ni-based MOFs on all four substrates. These results
indicate that compared with Ni-based MOFs, Fe-based MOFs have intrinsically better
electrocatalytic activity. Besides, Fex(dobdc) has a much higher electrical conductivity than
Niz(dobdc).1? On the other hand, the SEM images (Fig. S13bt) showed that the in situ growth
of NiFe(dobpdc) on NF is dense; in contrast, NiFe(dobpdc) shows sparse and rare growth on
flat substrates, namely, the Au plate, Ti foam, FTO glass and fiber structure of carbon cloth
(Fig. S13d, f, h and jt). This result can be attributed to NF being a 3D-framework material
that benefits MOF growth compared to other substrates. In addition, NF shows a lower EIS
(Fig. S14t) for the OER, indicating that NF has good conductivity, benefiting charge
transport. These results explain why MOFs on NF have much better electrocatalytic
performance for the OER than other substrates. Therefore, the high catalytic activity for the
OER of Fez(dobpdc) and Fex(dobdc) on the NF substrate is mainly attributed to their high
electrical conductivities and intrinsic electrocatalytic activities.
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Fig. S15 (a) SEM, (b) TEM and (c) TEM-EDS rhapping images of NiFe(dobpdc) after long-
term electrocatalytic OER. The red, yellow, orange, and green represents the carbon, oxygen,
iron and nickel atoms, respectively.
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Fig. S16 (a) FTIR and (b) Raman spectra of NiFe(dobpdc) before and after long-term
electrocatalytic OER.
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Fig. S17 High-resolution XPS spectra of NiFe(dobpdc) before and after long-term
electrocatalytic OER. (a) full range XPS survey spectra (b) Ni 2p, (c) Fe 2p, (d) O 1s and (e)

C 1s.
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Fig. S18 The DFT calculated modes of (a) NiFe(dobdc) and (b) NiFe(dobpdc). The green,
orange, red and gray represents the nickel, iron, oxygen and carbon atoms, respectively.
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Fig. S19 Bader charge analysis of Ni sites in NiFe(dobdc) and NiFe(dobpdc) during OER
process.
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Fig. S20 The optimized structures of different adsorption intermediates for (a) NiFe(dobdc)
and (b) NiFe(dobpdc), respectively. The cyan, red and white balls are the activity metal center,
oxygen and hydrogen, respectively.
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Table S1 EXAFS fitting parameters of Ni R-space for NiFe(dobpdc) and NiFe(dobdc),
respectively.

MOF Shell C.N. 6’ (10°A%) R (A
NiFe(dobdc) Ni-O 6.1 5 2.02
NiFe(dobpdc) Ni-O 6.2 8 2.01

Table S2 EXAFS fitting parameters of Fe R-space for NiFe(dobpdc) and NiFe(dobdc),
respectively.

MOF Shell C.N. 6’ (10°A%) R (A
NiFe(dobdc) Fe-O 4.8 7 2.01
NiFe(dobpdc) Fe-O 5.2 8 1.99
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Table S3 Electrocatalytic OER and HER performance of the NiFe-based MOF and relevant
electrocatalysts.

OER HER
n n Tafel
Catalysts Electrolyte (MV @ mA 'Ez:‘s/l Zlé)cple)s (MV@mA slopes Reference
cm?) cm?)  (mVdec?)
) 207 @ 10 113 @ 10 This
NiFe(dobpdc) LOMKOH 20 3% @100 69 o
Fe-Ni@NC-CNTs ~ LOMKOH 274@10 4547 202@10 1137 3
FeN'(Ea?e(_:lzl(iEg_"lF)’F)/ NF1omkon 27@60 374 180@10 962 4
NFN-MOF/NF 1LOMKOH 240 @ 10 588  87@10 352 5
MFN-MOFs/NF 1OMKOH  235@ 50 55.4 79@10 301 6
NiFe-NCs/CFP 1OMKOH  271@ 10 48 197@10 130 7
NiFe-MOFArray ~ 01MKOH 240 @ 10 34 134 @ 10 i 8
_ 213 @ 10
FelNi4-HHTPNWs  LOMKOH 0220 9 - i 9
_ 227 @ 10
NiFe-NFF LOMKOH  pef2iop 389 - i 10
FN-2 1LOMKOH  275@ 10 56.7 - i 11
_ 208 @ 50
(FeNi)-Tan/NF LOMKOH o2 e 335 - i 12
Ni-MOF@Fe-MOF  1.OMKOH  265@ 10 82 - i 13
NiFe MOF/OM-NFH ~ 1.O0MKOH 270 @ 10 123 - i 14
_ 221 @ 10
Ni-Fe-MOF NSs LOMKOH  joo 200 560 - i 15
FelNi2-BDC 10MKOH 260 @ 10 35 - i 16
NiFex/NiFe204@NC ~ 1.0MKOH 262 @ 10 51.4 - i 17
_ 233 @ 50
MIL-B3(FeNNF  LOMKOH  jo5 2 313 - i 18
75-1nLDH-MOF@NF 1OMKOH 27538@10 47 - i 19
NiFe-UMN, 10MKOH 260 @ 10 30 - i 20
hep-NiFe@NC 10MKOH 226 @ 10 41 - i 21
_ 10MKOH 258 @ 10 60
NillFelll@NC 0.LMKOH 360 @ 10 81 ; ] 22
Ni0.75Fe0.25BDC ~ 0.1MKOH 310 @ 10 43.7 - i 23
ECD Fe/Ni-BTC@NF  01MKOH 270 @ 10 47 - i 24
4.3%-MOFs 0.LMKOH 210 @ 200 68 - i 25
NiFe-BDC(NH2)
SUBMOMD 0.LMKOH 210 @ 200 26 - i 26
NNU-23 01MKOH  365@ 10 77.2 - i 27
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Table S4 EIS fitting results of MOF electrocatalysts for OER and HER, respectively.

Niz(dobpdc)  Nix(dobdc) NiFe(dobpdc) NiFe (dobdc)  Fex(dobpdc)  Fez(dobdc)
Re® 39.7 73.0 5.4 13.1 19.6 36.5
Ret” 36.8 44.1 10.9 19.1 28.4 29.5

The Rt values are for OER® and HER, respectively.

Table S5 Predicted Bader charge (+e) of Fe atom in MOFs active sites for OER.

Models * HO* o* OOH*
NiFe(dobdc)  1.21 1.72 1.64 1.73
NiFe(dobpdc) ~ 1.42 1.23 1.44 1.68

Table S6 Predicted Bader charge (+e) of Ni atom in MOFs active sites for OER.

Models * HO* o* OOH*
NiFe(dobdc)  1.23 1.20 1.18 1.19
NiFe(dobpdc)  1.27 1.24 1.21 1.04
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Table S7 Predicted Gibbs free energy profiles of NiFe(dobdc) and NiFe(dobpdc) for OER,
respectively.

Species E (eV) TS (eV) 298.15K  ZPE (eV) CvT (eV) G (eV)
02(09) -9.86 0.63 0.10 0.049 -10.34
H2(9) -6.76 0.40 0.44 0.037 -6.69
H.O(1) -14.24 0.22 0.59 0.06 -13.81
NiFe(dobdc)
NiFe(dobdc) + H20(l) -2382.78 -1144.06
H,O* -2397.60 0.19 0.74 0.11 -2396.94
OH* -2393.53 0.17 0.40 0.094 -2393.21
o* -2387.39 0.16 0.11 0.083 -2387.36
OOH* -2397.56 0.21 0.49 0.11 -2397.17
NiFe(dobdc) + O2(g) -2382.78 -1163.39
NiFe(dobpdc)
NiFe(dobpdc) + H.O(l)  -1213.23 -1144.06
H.O* -1228.14 0.18 0.71 0.10 -1227.51
OH* -1223.65 0.20 0.38 0.11 -1223.37
o* -1217.96 0.13 0.12 0.075 -1217.89
OOH* -1227.88 0.23 0.48 0.12 -1227.51
NiFe(dobpdc)+ Ox(g) -1213.23 -1163.39
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