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Fig. S1: Optical images of prepared (a) MnBDC@75%rGO, (b) MnBDC@50%rGO, (c) 
MnBDC@25%rGO and (d) MnBDC annealed samples ready for electrochemical measurements.

Fig. S2: SEM micrographs of (a-d) graphene oxide prepared by improved Hummer’s method.

Fig. S3: SEM micrographs of (a-h) MnBDC@75%GO nanocomposite.

Fig. S4: SEM micrographs of (a-h) MnBDC@75%rGO nanocomposite.

Fig. S5: XRD pattern of MnBDC@50%rGO nanocomposite.

Fig. S6: XRD pattern of MnBDC@25%rGO nanocomposite.

Fig. S7: FTIR spectrum of MnBDC@50%rGO nanocomposite.

Fig. S8: FTIR spectrum of MnBDC@25%rGO nanocomposite.

Table S1: ORR and OER electrocatalytic performance parameters of recently reported rGO composite 
catalysts.
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Fig. S1: Optical images of prepared (a) MnBDC@75%rGO, (b) 
MnBDC@50%rGO, (c) MnBDC@25%rGO and (d) MnBDC annealed samples 
ready for electrochemical measurements.



Fig. S2: SEM micrographs of (a-d) graphene oxide prepared by improved Hummer’s 
method.



Fig. S3: SEM micrographs of (a-h) MnBDC@75%GO nanocomposite



Fig. S4: SEM micrographs of (a-h) MnBDC@75%rGO nanocomposite



Fig. S6: XRD pattern of MnBDC@25%rGO nanocomposite

Fig. S5: XRD pattern of MnBDC@50%rGO nanocomposite



Fig. S8: FTIR spectrum of MnBDC@25%rGO nanocomposite

Fig. S7: FTIR spectrum of MnBDC@50%rGO nanocomposite



In Fig. S5 and Fig. S6, peaks of MnBDC, benzoic acid, benzophenone and rGO phases have been 

designated with diamond (◊), dot (●), circle (o) and asterick (*) signs respectively.

Table S1: ORR and OER electrocatalytic performance parameters of recently reported rGO composite 
catalysts

Oxygen reduction reaction Oxygen evolution reactionCatalyst ID

EPc

V vs RHE

Ipc

mA cm-2

Eonset

V vs 
RHE

E1/2

V vs 
RHE

Tafel 
slope

mVdec-1

Eonset

V vs RHE

Tafel 
slope

mVdec-1

Electrolyte

NiCoMnO4/N-
rGO [1]

0.75 0.84 0.92 0.75 38 1.5 128 0.1 M KOH

ZIF-8 derived N-
PC @Graphene 
[2]

0.72 - 1.01 0.80 66 1.63 78 0.1 M KOH

Fe/Fe3C@ 3D N-
Graphene [3]

0.77 - - - 62.2 1.487 30.1 0.1 M KOH 

1 M KOH

CeO2/rGO [4] 0.74 0.76 0.761 - - 1.33 138 0.1 M KOH

NiFe-LDH/rGO 
[5]

0.78 - 0.796 - - 1.47 91 0.1 M KOH

S-Co9-xFexS8 

@rGO [6]
- - 0.94 0.84 65 1.45 

Approx.
66 0.1 M KOH

NiCo2S4@N/S-
rGO [7]

0.76 - 0.91 
approx.

0.79 
approx.

- 1.61 
approx.

- 0.1 M KOH

MnBDC@75%r
GO

(this work)

0.78 0.70 1.09 0.94 93.5 1.72 0.83 0.1 M KOH
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