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calculations 
In order to provide insight into the extraordinary capacitive performance of NiFe-MOF-
8 electrodes, kinetic analyses were implemented for three materials prepared and 
synthesized with different reaction times. In general, the relationship between the 
supercapacitor current (i) and the scan rate (v) obeys a power law11.  𝐼 = 𝑎𝑣                     (1) 
where a and b are specific values, with diffusion control dominating when the value of 
b is 0.5; and capacitive control dominating when the value of b is 112. Thus, the 
capacitive effect of non-diffusion control and the insertion process of diffusion control 
can be well distinguished based on the value of b. 
The contribution of capacitance to the total capacity can be further estimated 
quantitatively according to the following equation 13.      𝑖 = 𝑘 𝑣 + 𝑘 𝑣 /            (2) 
i - the current response at a specific potential V, v - the scan rate, k1v and k2v1/2 -surface-
controlled and diffusion-controlled currents.  
By determining k1 and k2, the contribution of diffusion control and surface capacitance 
processes to the current can be calculated 14. 
The relationship between peak current, scan rate coefficient in the diffusion rate control 
step is shown in the following equation15. = (2.69 × 10 )𝑛 / 𝑆𝐷𝑜 / 𝐶           (3) 

Ip - peak current, A, v- scanning rate, n - number of electrons gained or lost, S - area of 
electrode material, cm2, Do - the diffusion coefficient of the reactant, Co0 - initial 
concentration of reactant, mol cm-3. 
 
 
 



 

Fig. S1: EDS mapping images for C, O, Fe and Ni elements of NiFe-MOF-12 nanosheets. 
 
 
 

 
Fig. S2: Comparison of electrochemical properties of samples with different reaction times: (a) 
cyclic voltammetry (CV) curves at 5 mV s-1 (b) galvanostatic charge-discharge (GCD) curves at 2 
mA cm-2 (c) specific capacitances derived from the discharge profiles at different current densities 
(d) Nyquist plots of impedance (e) phase angle versus frequency plots (f) cyclic stability test of 
NiFe-MOF-8.



 

Fig. S3: NiFe-MOF-4 and NiFe-MOF-12: (a,d) Logarithmic relationship of peak current and 
scanning rate (b,e) contribution of the capacitive and diffusion process (c,f) comparison of 
contribution ratios between capacitive contribution and diffusion-controlled at different scan rates. 

 
Fig. S4: XPS spectra of NiFe-MOF-X: survey spectrum 



 
Fig. S5. Measurement of NiFe-MOF-X (X=4, 8, 12) with different reaction times in a three-
electrode system: (a-c) CV curves at different scan rates (d-f) GCD curves at different current 
densities. 

 

Table S1 The comparison of hydrogen evolution reaction(HER) catalytic activities of 
Ni/Fe3-MOF and other metal catalysts at 10 mA cm-2. 

 

Electrode material Electrolyte electrolyte Overpotential 
(mV) Reference 

FeNiP Nanotubes 1.0 M KOH 182 1 

Co-NCNTFs NF 1.0 M KOH 141 2 

NiFe-LDH NF 1.0 M NaOH 210 3 

Fe-Ni@NC-CNTs — 1.0 M KOH 202 4 

Ni@NC6-600 — 1.0 M KOH 181 5 

Ni-HP — 1.0 M KOH 215 6 

NiCoS4 NF 1.0 M KOH 169 7 
NiFe hyblroxide 

nanosheets — 1.0 M KOH 189 8 

FeS/Fe3C@N-S-C — 0.5 M H2SO4 174 9 

UiO-66-NH2-Mo — 0.5 M H2SO4 200 10 

Ni/Fe3-MOF NF 1.0 M KOH 140 This work 
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