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Figure S1. Size distribution profile of MnFe2O4 NPs obtained from FESEM study.

Figure S2. HRTEM image a MnFe2O4 NP of h-MnFe2O4 NPs/N-rGO composite showing the lattice 

spacing.
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Figure S3. N 1s region XPS spectrum of N-rGO sheets.
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Figure S4. N2 adsorption-desorption isotherms of different electrocatalysts. Closed symbols 

represent adsorption data whereas open symbol signifies desorption points.
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Figure S5. FT-IR spectra of GO, N-rGO, MnFe2O4 NPs, m-MnFe2O4 NPs/N-rGO (physical mixture) 

and h-MnFe2O4 NPs/N-rGO composites.

The FT-IR spectrum of all the samples exhibits a broad band in the range of 3000 to 3400 cm1 

responsible for the stretching vibration of OH group of adsorbed water molecules.1 The as-prepared 

GO shows strong peaks at 1723 cm1 (for C=O), 1222 and 1055 cm1 (for CO epoxy groups), and 

1620 cm1 (for bending vibration of OH group).1 Moreover, the peak intensity for C=O and CO of 

epoxy group significantly decreases in the FT-IR spectrum of N-rGO reflecting the reduction their 

contents. In addition, N-rGO exhibits a strong peak at 1562 cm1 which is assigned to the skeletal 

vibration of graphene.1 Pristine MnFe2O4 NPs shows sharp peaks at 1619, 577, and 447 cm1 ascribed 

to the bending vibration of OH groups present on the metal oxide surface, metal-oxygen bond 

stretching vibration at tetrahedral and octahedral site of spinel MnFe2O4 NPs, respectively.2  The FT-

IR spectra of m-MnFe2O4 NPs/N-rGO and h-MnFe2O4 NPs/N-rGO composite show all the signatures 

of MnFe2O4 and N-rGO suggesting the presence of both components in the as-synthesized catalysts. 

Moreover, a significant shift of metal-oxygen stretching frequency is noticed in h-MnFe2O4 NPs/N-

rGO composite. The peak at 577 and 447 cm1 observed for pristine MnFe2O4 NPs are shifted to 592 

and 460 cm1 for the h-MnFe2O4 NPs/N-rGO composite. On the other hand, such shift is absent in the 

m-MnFe2O4 NPs/N-rGO composite. This shift corroborates a strong interaction between MnFe2O4 

NPs and N-rGO in the h-MnFe2O4 NPs/N-rGO composite.3 The nitrogen sites present on the graphitic 

skeleton of N-rGO serve as anchoring sites for metal oxide and offer strong binding centres.4 The 

strong binding and favorable electronic interaction between MnFe2O4 NPs and N-rGO thereby 

facilitate electrocatlytic hydrazine oxidation with h-MnFe2O4 NPs/N-rGO composite.  
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Figure S6. Koutecky-Levich (K-L) plots of h-MnFe2O4 NPs/N-rGO at different potentials.
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Figure S7. Nyquist plots of different electrocatalysts recorded in O2 saturated 0.1 M pH 7 

PBS electrolyte.
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