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Fig. S1 Full range FTIR diagram of α-Fe2O3 NPs and α-Fe2O3/rGO NC.
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Equation y = a + b*x
Plot Ln_ip Ln_ip Ln_ip
Weight No Weighting
Intercept -4.95314 ± 0.06657 -3.36317 ± 0.02859 -3.08351 ± 0.03351
Slope 0.60297 ± 0.01954 0.77838 ± 0.00839 0.8638 ± 0.00983
Residual Sum of Squares 0.17034 0.03141 0.04316
Pearson's r 0.99222 0.99913 0.99903
R-Square (COD) 0.9845 0.99826 0.99806
Adj. R-Square 0.98346 0.99814 0.99793
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Fig. S2 log i(V) versus log (ν) plot to calculate b values for (a) α-Fe2O3 NPs and (b) α-Fe2O3/rGO 
NC.
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Fig. S3 Plotting of (V) vs. v1/2 at different potentials for (a) α-Fe2O3 NPs and (b) α-Fe2O3/rGO
�1/2

NC.
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Fig. S4 Nyquist and Bode plots at different potentials for (a-b) α-Fe2O3 NPs and (c-d) α- 
Fe2O3/rGO NC.



Table S1: Room temperature phonon modes of α-Fe2O3 and α-Fe2O3/rGO

Raman 

peaks

reduced graphene oxide1, 2 α-Fe2O3 NPs α-Fe2O3/rGO 
NC

A1g(1) ….. 218 216

Eg(1) ….. 287 286

Eg(2) ….. 404 402

D 1344 1320 1319

G 1579 1574 1569

Table S2: Comparison of ID/IG ratio

Sample ID/IG

reduced graphene oxide  3 0.61

α-Fe2O3 NPs 0.82

α-Fe2O3/rGO NC 0.83



Table S3: Vibrations corresponding to the functional groups

Functional

group

α-Fe2O3 NPs

(cm-1)

α-Fe2O3/rGO

NC (cm-1)

Fe-O4, 5 441

(Stretching vibrations)

446

(Stretching vibrations)

Fe-O4, 6 564

(Stretching vibrations)

550

(Stretching vibrations)

Fe-O4, 6 623 616

Fe-O4, 6 696 696

Fe-O-H7 1105 1112

C-OH8 1192 1192

C=C9 1631

(Bending vibrations)

1623

(Bending vibrations)

O-H10 3434 3441



Table S4: α-Fe2O3 NPs and α-Fe2O3/rGO NCs with corresponding absorption peaks and 
energy gap (eV)

Samples Absorption 

peak (nm)

Absorption peak (nm) 

Ref11, 12

Direct

band gap 

(eV)

Indirect 

band gap 

(eV)

α-Fe2O3 NPs 450-550 500 - 700 1.65 2.007

α-Fe2O3/ 

rGO  NC

450-575 574 1.63 1.93

Table S5: Summary of EIS parameter of α-Fe2O3 NPs and α-Fe2O3/rGO NCs

Sample Rs (Ω) Rct (Ω) 

-Fe2O3 NPs 21.6 2.14 0.466

-Fe2O3/rGO NCs 4.70 0.40 0.737

Table S6: Comparison of supercapacitor performance with the literatures

S. 
No.

Active 
Electrode 
Material

Potenti
al 
Windo
w

Electroly
te

Capacitance Current 
Density/ 
Scan 
Rate

Capacitance 
Retention Rate 
(Stability)

1 α-Fe2O3 thin 
film13

-1.5 to 
0V

0.5 M 
Na2SO3

142 F/g 10 
mA/cm2

-

2 Fe2O3@CC14 -1.2 to 
0V

1 M 
LiNO3

29 mF/cm2 1mV/s -

3 rGO/Cu-
MOF15

0 to 
0.5V

1 M KCl 44.6 mF/cm2 5 mV/s 69 % after 1000 
cycles at 
0.0125 mA/cm

4 Co/Mn-
MOFs@Rice 
Husks16

0 to 
0.8V

2 M KCl 30.3 F/g 10 mV/s 39 % after 5000 
cycles at 0.5 A/g



5 Co(OH)2/Ni17 -0.3 to 
0.5V

2 M KOH 22.9 mF/cm2 5 mV/s 92 % after 
10000 cycles at 
0.09 mA/cm2

6 γ-CD-
MOF/GO/M
G-600//γ-CD-
MOF/GO/M
G-60018

-0.2V to 
0.8V

1 M 
H2SO4

111.3 F/g 1 A/g 90 % after 5000 
cycles at 5 A/g

7 Cu3(THQ)2-
BPY19

−0.3 to 
−0.9 V

1 M 
KOH 

66.1 F/g 10 mV/s -

8 TiO2 
nanotubes20

0 to 1V 0.5 M 
Na2SO4

23.2 mF/cm2 2  mV/s 80 % after 5000 
cycles at 1 
mA/cm2

9 NiCo2O4
21 -0.2 to 

0.5V
2 M KOH 40.6 mF/cm2 0.133 

mA/cm2
96 % after 
10000 cycles at 
0.533 mA/cm2

10 α-Fe2O3/rGO 
NC22

-0.2 to 
1.9V

1 M 
Na2SO4

90.2 mF/cm2 1 mV/s 112 %after 
10000 cycles at 
5 mA/cm2
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