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Fig. S1 PXRD patterns of binary NiCo MOF and NiMn MOF. 

 

 

 

 

 

 

          

Fig. S2 FE-SEM graphs of NiMn MOF(A) and NiCo MOF (B). 
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Fig. S3 N2 adsorption-desorption isotherms of all samples. 
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Fig. S4 FT-IR spectra of all samples. 
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Fig. S5 Raman spectra of all samples. 

 

 

 

1.1 1.2 1.3 1.4 1.5 1.6 1.7
-100

0

100
 

 

j(
m

A
 c

m
-2

)

Potential(V vs. RHE)

50th cycle

 1st

anodic oxidation peak 

 

Fig. S6. Electro-chemical activation of NiMnCo MOF electrode. 
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Fig. S7. Chronopotentiometric curves of Ni MOF-A (A), NiCo MOF-A (B) and NiMn MOF-A (C)   

at constant current density of 100 mA cm-2. 

 

 



Table S1. Comparison of UOR activity of NiMnCo MOF/NF with other catalysts 

reported. 

 

Catalyst Electrolyte   Ej=10(V)   
Tafel slope 

mV dec-1 
Ref. 

NiMnCo MOF/NF 
1.0 M KOH 

0.33 M urea 
1.29 46 This work 

Fe2P@NixP/NF 
1 M KOH   

0.5 M urea 
1.26 30 [1] 

CoFeCr LDH/NF 
1.0 M KOH 

0.33 M urea 
1.31 85 [2] 

O-NiMoP/NF 
1 M KOH   

0.5 M urea 
1.31 35 [3] 

Ni2P/Fe2P/NF 
1 M KOH   

0.5 M urea 
1.37 79 [4] 

Ni3N/NF 
1 M KOH   

0.5 M urea 
1.34 41 [5] 

Ni-Co2VO4/NF 
1 M KOH   

0.5 M urea 
1.28 46 [6] 

NiO-NiPi 
1 M KOH   

0.5 M urea 
1.35 70.6 [7] 

P/Cr60-NiMoO4 
1.0 M KOH 

0.33 M urea 
1.33 32 [8] 

Fe-Co0.85Se/FeCo-LDH 
1 M KOH   

0.5 M urea 
1.29 40 [9] 

Fe-Ni12P5/Ni3P 
1 M KOH   

0.5 M urea 
1.3 82.8 [10] 

Ni4N/Cu3N/CF 
1 M KOH   

0.5 M urea 
1.34 56 [11] 
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Table S2. Comparison of the electrocatalytic performance of NiMnCo 

MOF/NF||NiMnCo MOF/NF towards overall urea electrolysis in alkaline media with 

catalysts reported previously. 

Anode//Cathode Electrolyte 
Cell voltage (V) 

(10 mA cm-2) 
Ref. 

NiMnCo MOF/NF (+/-) 
1 M KOH 

0.33 M urea 
1.38 This work 

FeNi-MOF NSs (+/-) 
1 M KOH 

0.33 M urea 
1.43 [12] 

NiCoMOF-Fc/NF (+/-) 
1 M KOH 

0.33 M urea 
1.41 [13] 

NiCo MOF/NF-EA // 

NiCoP/NF 

1 M KOH 

0.33 M urea 
1.447 [14] 

Ni-MOF-0.5/NF (+/-) 
1 M KOH  

0.5 M urea 
1.52 [15] 

MOF-Ni@MOF-Fe-S (+/-) 
1 M KOH  

0.5 M urea 
1.54 [16] 

PBA@MOF-Ni/Se (+/-) 
1 M KOH  

0.5 M urea 
1.49 [17] 

NiFe-MIL-53-NH2 (+/-) 
1 M KOH 

0.33 M urea 
1.566 [18] 
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