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Fig. S1 XRD pattern of MnOOH

Fig. S2 SEM image of MnOOH



0.0 0.2 0.4 0.6 0.8 1.0
0

20

40

60

80

100

 

 

Q
ua

nt
ity

 A
ds

or
be

d(
cm

3 /g
)

Relative Pressure (P/P0)

Fig. S3 Nitrogen sorption isotherm of MnOOH/3D-rGO composite
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Fig. S4 TG analysis of MnOOH/3D-rGO composite.

The 3D-rGO content is 15.6 % according to the TG results. The weight loss of 

7.3% between 30 and 200 oC in MnOOH/3D-rGO (Fig. S4) may be resulted from the 

loss of physisorbed and chemisorbed water [1]. According to the literature [2], all 

oxides and hydroxides of manganese can be transformed to Mn3O4 if heated in air to 

about 1000 oC. It is reasonable to assume that the residue of 66.8% at 1000 oC can be 

attributed to pure Mn3O4. Then, the weight content of the MnOOH in the composite 

can be calculated as 77.1% based on the law of conservation of mass. Based on the 

above analyses, the weight content of rGO can be estimated to be 15.6% (100%-77.1%-

7.3%=15.6%). 
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Fig. S5 SEM images of fresh (a) and used electrode (b)

 

0 10 20 30 40 50 60 70 80
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1

8A/g 4A/g6A/g

Po
te

nt
ia

l(V
 v

s. 
SC

E)

Time(s)

 

 

Fig. S6 Galvanostatic charge–discharge curves of the MnOOH/3D-rGO at different 

current densities
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