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Scheme S1 Multichannel structure of (a) Fe1Co3-800, (b) mesoporous triangle-cheese shaped 

catalyst. 
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Fig. S1 SEM images of original Co-MOF@CC. 
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Fig. S2 (a) and (b) SEM images of Co-MOF@CC modified by O2-Ar plasma at 100 W. 
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Fig. S3 (a) and (b) SEM images of Co-MOF@CC modified by O2-Ar plasma at 150 W. 
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Fig. S4 SEM images of Co-MOF@CC modified by O2-Ar plasma at 180 W. 
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Fig. S5 (a) and (b) SEM images of Co-MOF@CC modified by O2-Ar plasma at 200 W. 
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Fig. S6 XPS spectra of (a) Co 2p, (b) O 1s, (c) C 1s and (d) N 1s regions for the 2D Co-MOF 

samples. 
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Fig. S7 XPS spectra of (a) Co 2p, (b) O 1s, (c) C 1s and (d) N 1s regions for the 2D Co-MOF 

samples treated by O2-Ar RF plasma with 180 W power. 

For C 1s spectrum, it can be curved into three peak components located at 284.7, 285.8 and 

287.7 eV, which are assigned to C-C, C-N and C=O, respectively. Compared to the 2D Co-MOF 

samples, the negative shift of binding energy is about 4.5 eV for C 1s at 287.7 eV, suggesting the 

transition of ππ* to C=O groups. It confirms that the elemental chemical component of the 2D 

Co-MOF samples have changed by O2-Ar RT plasma effect. The N 1s at 398.7, 400.1 and 407.1 eV 

are relevant to pyridine-like N, pyrrole-type N and oxidized N varieties in original 2D Co-MOF, 

respectively (Fig. S 6d). Nevertheless, the increased graphitic-N at 400.6 and 401.5 eV can enhance 

conductivity of the material and promote electronic transfer rapidly (Fig. S 7d).  
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Fig. S8 SEM images of (a) and (b) Fe1Co3/VO-700, (c) and (d) Fe1Co3/VO-900 with O2-Ar RF 

plasma treatment. 
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Fig. S9 Thermogravimetric analysis (TGA) curve of the Fe1Co3/VO-800 under N2 with a ramp of 

10 °C · min-1. 
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Fig. S10 SEM images of (a) and (b) Fe1Co3-700, (c) and (d) Fe1Co3-800, (e) and (f) Fe1Co3-900 

without using O2-Ar RF plasma treatment. 
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Fig. S11 XPS spectra of (a) survey and (b) C 1s of the Fe1Co3/VO-800 samples treated by O2-Ar RF 

plasma with 180 W power. 
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Fig. S12 (a) LSV polarization curves of original Co-MOF, Fe1Co3-700, Fe1Co3-800 and Fe1Co3-900 

without using O2-Ar RF plasma treatment at the scan of 5 mV s-1, and (b) the corresponding 

overpotential.  
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Fig. S13 SEM images of (a) Fe2Co2/VO-800 and (b) Fe3Co1/VO-800, (c) LSV polarization curves of 

Co-MOF, Co-MOF/VO-800, Fe2Co2/VO-800 and Fe3Co1/VO-800 modified by O2-Ar RF plasma, and 

(d) the corresponding overpotential.  

 

 

 

 

 

 

 

 

 

 

 

 

 



16 
 

 

 

Fig. S14 CV curves in a potential range of -0.02-0.02 V versus RHE of (a) Fe1Co3/VO-700, (c) 

Fe1Co3/VO-800, (e) Fe1Co3/VO-900, and (b), (d) and (f) the corresponding current density difference 

at 0 V plotted against scan rate in a non-Faradaic range. 
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Fig. S15 (a) TEM and (b) HRTEM images of Fe1Co3/VO-800 after OER testing.  
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Fig. S16 The EDX spectral analysis of the electrolytes after the OER of the Fe1Co3/VO-800 catalyst. 
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Table S1 Summary of the atomic compositions of the Fe1Co3/VO-800 before and after OER 

calculated with the XPS data. 

Sample 
Atomic concentration (%)  Atomic ratio 

C N O Fe Co  Co/Fe 

Before OER 72.31 2.77 19.81 1.25 3.86  3.08 

After OER 63.84 2.68 28.49 1.19 3.80  3.19 
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Table S2 The comparison of OER activities for various catalysts. 

Materials Supports Electrolytes EJ=10mAcm
-2(V) References 

Fe1Co3/VO-800 Carbon cloth 1 M KOH 1.49 This work 

Co-Pt/C Carbon cloth 1 M KOH 1.55 1 

Hollow 

Mo-CoOOH 

nanoarrays 

Carbon cloth 1 M KOH 1.535 2 

Co2 +-buserite Carbon cloth 1 M KOH 1.607 3 

CoO@FeOOH-

NWAs 
Carbon cloth 1 M KOH 1.71 4 

CoP Carbon cloth 1 M KOH 1.511 5 

Fe-CoP Carbon cloth 1 M KOH 1.612 6 

PANI-FeCo/M

WCNT 
Carbon cloth 1 M KOH 1.51 7 

meso/micro- 

FeCo-Nx-CN-30 
Carbon cloth 1 M KOH 1.60 8 
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