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Figure S1. XRD patterns of FeNi LDH/V2CTx/NF. 

 

Figure S2. The SEM images of pristine V2AlC powders. 

 

Figure S3. Elemental mapping showing the uniform distribution of V, C, O and F elements. 
 



 
Figure S4. Optical image of V2CTx nanohybrids with the corresponding Tyndall effect. 

 
Figure S5. Optical image of (a) the bare NF, (b) the V2CTx/NF, (c) the FeNi LDH/V2CTx/NF in 
V2CTx nanohybrids. 

 
Figure S6. Average thickness of FeNi LDH nanosheets at different positions. 

 



 
Figure S7. Elemental mapping showing the uniform distribution of Ni, Fe, V and C elements 
in FeNi LDH/V2CTx/NF nanohybrids. 
 

 
Figure S8. O 2p in obtained FeNi LDH/V2CTx/NF and FeNi LDH/NF. 

 



 
Figure S9. CV curves of FeNi LDH/V2CTx/NF at a scan rate of 50 mV s−1. 

 

Figure S10. CV curves (1.02-1.10 V vs RHE) of (a) FeNi LDH/V2CTx/NF, (b) FeNi LDH/NF, (c) 
Ni(OH)2 LDH/V2CTx/NF and (d) V2CTx/NF at various scan rate for OER. 



 
Figure S11. the SEM of FeNi LDH/V2CTx/NF after a 10h OER test. 

 
Figure S12. High-resolution XPS spectra of (a) Ni 2p, (b) Fe 2p and (c) V 2p in obtained FeNi 
LDH/V2CTx/NF and corresponding spectra after OER reaction. 
 



 
Figure S13. CV curves (0.123-0.223 V vs RHE) of (a) FeNi LDH/V2CTx/NF, (b) FeNi LDH/NF, 
(c) Ni(OH)2 LDH/V2CTx/NF and (d) V2CTx/NF at various scan rate for HER. 

 

Figure S14. the SEM of FeNi LDH/V2CTx/NF after a 10h HER test. 

 



Figure S15. High-resolution XPS spectra of (a) Ni 2p, (b) Fe 2p and (c) V 2p in obtained FeNi 
LDH/V2CTx/NF and corresponding spectra after HER reaction. 

 

Figure S16. The side view of model structure of FeNi LDH/V2CTx composite. 

Table S1. Comparison of η10 and Tafel slope OER between FeNi LDH/V2CTx/NF in this work 

and various Ni/Fe-based catalysts recently reported. 

Materials η=10 mV Tafel slope Ref. 

FeNi LDH/V2CTx/NF 222 58.7 This work 

FeNi LDH/Ti3C2Tx 298 43 [1] 

NiMn LDH/rGO 280 46 [2] 

nNiFe LDH/3D MPC 340 71 [3] 

NiMo/FG 338 67 [4] 

N-CoFe LDH/NF 233 40 [5] 

FeMnO NSs 265 64 [6] 

CoFe2O4 NSs 275 42 [7] 

CoNi-LDH/Ti3C2Tx 257 68 [8] 

MOOH/V4C3Tx 275 51 [9] 

NiFeCe LDH/Ti3C2Tx 260 43 [10] 

Co3O4/Ti3C2Tx 300 118 [11] 

FeCo LDH/Ti3C2Tx 268 85 [12] 

MoO42−/NiCo1.5Fe0.5 LDH 239 43 [13] 

NiFeP/Ti3C2Tx 286 35 [14] 



H2PO2−/FeNi LDH/V2CTx 250 46.5 [15] 

MoS2/NiFeCr LDH 270 85 [16] 

CoFe LDH/Ti3C2Tx 319 50 [17] 

NiCo LDH/GF 249 108 [18] 

Table S2. EIS parameters of synthesized catalysts for OER. 

Materials Rs(Ω) CPE-T CPE-P Rct(Ω) 

FeNi LDH/V2CTx/NF 1.656 0.061 0.719 3.614 

RuO2/NF 1.563 0.023 0.802 2.363 

FeNi LDH/NF 1.407 0.098 0.744 4.275 

Ni(OH)2/V2CTx/NF 1.815 0.094 0.645 42.270 

V2CTx/NF 0.975 0.006 0.824 115.600 

NF 0.972 0.004 0.834 152.200 

Table S3. EIS parameters of synthesized catalysts for HER. 

Materials Rs(Ω) CPE-T CPE-P Rct(Ω) 

FeNi LDH/V2CTx/NF 0.991 0.00077 0.850 10.85 

Pt/C/NF 1.998 0.0074 0.833 8.963 

FeNi LDH/NF 1.061 0.00028 0.902 12.36 

Ni(OH)2/V2CTx/NF 0.936 0.0006 0.875 24.73 

V2CTx/NF 0.914 0.00115 0.868 67.4 

NF 0.957 0.00109 0.826 106.1 

Table S4. The current density of overall water splitting (50 mA cm−2) values between FeNi 

LDH/V2CTx/NF in this work and various Ni/Fe-based catalysts recently reported. 

Materials Electrolyte voltage（V） Ref. 

FeNi LDH/V2CTx/NF 1M KOH 1.74 This work 



CoS2/Ti3C2Tx 1M KOH 1.78 [19] 

FeNi/Mo2TiC2Tx/NF 1M KOH 1.74 [20] 

NiFe LDH/NiCoP/NF 1M KOH 1.75 [21] 

NiCo2S4@NiFe- LDH/NF 1M KOH 1.83 [22] 

CoNi2S4/Ni3S2@NF 1M KOH 1.83 [23] 

NiCo-LDH/NF 1M KOH 1.86 [24] 

NiFe LDH/Ni(OH)2/NF 1M KOH 1.74 [25] 

Table S5. Comparison of η10 and Tafel slope HER between FeNi LDH/V2CTx/NF in this work 

and various LDH catalysts recently reported. 

Materials η=10 mV Tafel slope Ref. 

FeNi LDH/V2CTx/NF 151 136 This work 

NiFe LDH/NiCoP/NF 145 88.2 [21] 

NiFeCo LDH/NF 150 73 [26] 

A-NiCo LDH/NF 151 57 [27] 

FeCo LDH/PANI/NF 168 115 [28] 

MoP/NiCo-LDH/NF 170 145 [29] 

FeNi/Mo2TiC2Tx/NF 175 103.5 [20] 
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