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S1. EDS mapping for the elemental distribution in pristine Co3O4
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S2.  a. wide scan survey spectra of pristine Co3O4, b. Co 2p XPS spectra of pristine Co3O4, c. O 
1s for pristine Co3O4
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S3. a. XPS survey spectrum of NiFeLDH functionalized Co3O4, 4b.  Co 2p XPS spectra of 

Co3O4 functionalized with NiFeLDH, 4c. O 1s of Co3O4, 4d. Fe 2p in the NiFe LDH, 4e. high-

resolution XPS of Ni 2p of NiFeLDH functionalized Co3O4. 
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Table S1 Comparison of OER activities of the NiFeLDH functionalized Co3O4 core shell 

structure with efficient previously reported electrocatalysts in 1M KOH 

Catalyst Tafel slope

mVdec-1

Overpotential 
@ 10 mA/cm2

Reference

CoCo LDH 59 393 1

CoOx@CN ~385 2

Co-P films 47 345 3

MnCo2Ox 84 > 410 4

Co3O4/N-rmGO 67 310 5

NiCoOx 420 6

N-G-CoO 71 340 7

NixCo3-xO 64 370 8

NiFe LDH-NS @ DG10 
hybrid Free-Standing

52 210 9

Exfoliated NiFe LDHs 40 300 10

NiFe LDH/NF 52.8 224 11

NiFe LDH/NF 240 12

Co9S8/CNS/CNT 48 267 13

FeCoW alloy 232 14

Co3O4 84 290 15

N-Co3O4 59 310 16

RuO2 366 17

IrO2 /NF 46 285 18

Co3O4 hollow 
polyhedrons

536 19

Co (OH)2@g-C3N4-5 320 20

CoP@PNC 330 21
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SOA-Co4N NW/CC 257 22

CoP3 NSs/CC 291 23

CoNPs@C 270 24

NiFeLDH/Co3O4 NWs 120 1.49 V vs RHE 
@ 40 mA/cm2

This work

Table S2 Comparison of HER activities of the NiFeLDH functionalized Co3O4 core shell 

structure with efficient previously reported electrocatalysts in 1M KOH 

Catalyst Tafel slope

mVdec-1

Overpotential 
@ 10 mA/cm2

References

CoP/CC, 500 129 500         25

N, P-G 145 700 26

MoSx 540 27

Co-S/FTO 480 28

Co-NRCNTs 450 29

Co-N-C 270 30

CoOx@CN 235 31

Ni3FeN-NPs 238 32

Ni2P on Ni foam 221 33

NiFeLDH/Co3O4 
NWs

79 -303 mV vs 
RHE @ 10 
mA/cm2

This work
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