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Figure S1 - SEM and EDS mapping images of the samples CG:Mn:Fe (A) 1:1/2:1/2, and (B) 1:1:1. 
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Figure S2 – EDS spectra and inset region from 5 to 7 keV for bare CG (A) and composites 1:1/2:1/2 

(B), 1:1:1 (C), and 1:5:5 (D). The region corresponding to the peak of silicon was removed from all 

spectra. 
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Figure S3 – HRTEM images for (A) bare CG, and (B) CG:Mn:Fe 1:1:1. 
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Figure S4 - SEM images of (A) bare MnFe2O4, (B) flat rGO:MnFe2O4 1:1:1, and (C) flat 

rGO:MnFe2O4 1:5:5. 
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Figure S5 – CV curves at different scan rates, including the i vs. ν1/2 curves at the inset for (A) 

bare CG; (B) CG:Mn:Fe 1:1/2:1/2, (C) 1:1:1, and (D) 1:5:5. 
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Figure S6 – SEM images of (A) bare CG, and composites (B) 1:1:1, (C) 1:5:5, showing the evolu-

tion of the morphology increasing the manganese ferrite nanoparticles decorating CG surface. 
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Figure S7 – (A) Chronoamperometric response of bare MnFe2O4 for H2O2 determination in a 

range from 13 to 283 µmol L-1, and (B) Analytical curve from the previous measure showing cur-

rent density as a function of H2O2 concentration. (C) Chronoamperometric response of flat 

rGO:MnFe2O4 1:1:1 for H2O2 determination in a range from 13 to 283 µmol L-1, and (D) Analyti-

cal curve from the previous measure showing current density as a function of H2O2 concentration. 
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Figure S8 – H2O2 determination by CV measurements, including the evolution of cathodic peak 

with H2O2 concentration in the inset (A), and analytical curve using current density in function of 

H2O2 concentration (B). 
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Figure S9 - Charge/discharge curves (3rd cycle) at different current densities for (A) bare 

MnFe2O4, and (B) flat rGO:MnFe2O4 1:5:5. 
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S10 – SEM images of CG:Mn:Fe 1:5:5 before (A) and after (B) 5000 charge/discharge cycles. 
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Figure S11 – Randles equivalent circuit used in this work. 

 

 

 

 

 

 

Table S1 - Analytical parameters of the different materials produced in this work for H2O2 deter-

mination. 

Sample Limit of detection (µmol L-1) Sensitivity (A M-1 cm-2) 

Bare CG 3.51 0.04523 

1:1/2:1/2 2.74 0.05802 

1:1:1 1.63 0.09745 

1:5:5 2.50 0.06343 
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Rs Rct Wo

CPE

Element Freedom Value Error Error %
Rs Fixed(X) 0 N/A N/A
Rct Fixed(X) 0 N/A N/A
Wo-R Fixed(X) 0 N/A N/A
Wo-T Fixed(X) 0 N/A N/A
Wo-P Fixed(X) 0,5 N/A N/A
CPE-T Fixed(X) 0 N/A N/A
CPE-P Fixed(X) 1 N/A N/A

Data File:
Circuit Model File:
Mode: Run Fitting / Freq. Range (0,01 - 10000)
Maximum Iterations: 100
Optimization Iterations: 0
Type of Fitting: Complex
Type of Weighting: Calc-Modulus



 

 

 

 

TABLE S2 - Comparison of Coulombic efficiency* (%) and cycle life of MnFe2O4-based capaci-

tors. 

Material 
CE% at current density (mA cm-2) 

+ aqueous electrolyte 

Completed 

cycles 
Reference 

MnFe2O4 /graphene 

~ 300% (0.3 A g-1) – 3 -electrode 

~ 130% (0.3 A g-1) – 3-electrode 

~ 50% (0.5 A g-1) – 2-electrode 

Electrolyte: PVA/H2SO4 

1000 to 5000 

cycles  

(at 5 A g-1) 

[9] 

MnFe2O4/ polyaniline 

/graphene 

*polyaniline is electro-

chemically active 

~ 105 % (0.2 A g-1) – 3-electrode 

Electrolyte: 1 M KOH 

5000 cycles 

(2 A g-1) 
[5] 

Cu-doped MnFe2O4/ 

graphene 
N/A 

1000 cycles 

(CV) 
[8] 

MnFe2O4 NPs 

~ 52% (0.2 A g-1) – 2-electrode 

~ 81% (0.4 A g-1) – 2-electrode 

Electrolyte: 3.5 M KOH 

10000 cycles 

(3 A g-1) 
[6] 

MnFe2O4 NPs 

~ 50% (0.2 A g-1) (2 M Na2SO4) 

~ 93% (0.2 A g-1) (2 M KOH) 

~ 99% (0.2 A g-1) (2 M LiOH) 

~ 99% (0.2 A g-1) (2 M NaOH) 

All 2-electrode 

N/A [40] 

Crumpled graphene 

with MnFe2O4 NPs 

~ 275% (0.5 A g-1) – 3-electrode 

~ 125% (0.7 A g-1) – 3-electrode 

Electrolyte: 0.05M KCl 

5000 cycles 

(2 A g-1) 
This work 

*CE was calculated as ratio of discharge to charge capacity in the galvanostatic measurement. 
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