
Electronic Supplementary Information 

Rapid synthesis of high-areal-capacitance ultrathin hexagon 

Fe2O3 nanoplates on carbon cloth via a versatile molten salt 

method 

 
Yi-Jie Gua, Wei Wenb, Shilie Zhengc and Jin-Ming Wu*a 

a State Key Laboratory of Silicon Materials and School of Materials Science and 

Engineering, Zhejiang University, Hangzhou 310027, P. R. China. 
b College of Mechanical and Electrical Engineering, Hainan University, Haikou 570228, 

P. R. China. 
c College of Information Science and Electronic Engineering, Zhejiang University, 

Hangzhou 310027, P. R. China. 

 

* Corresponding author 

Name: Jin-Ming Wu 

E-mail: msewjm@zju.edu.cn 

Affiliation: State Key Laboratory of Silicon Materials, Zhejiang University 

Contact address: Hangzhou 310027, PR China 

1 
 

Electronic Supplementary Material (ESI) for Materials Chemistry Frontiers.
This journal is © the Partner Organisations 2020



Calculation 

For MO@CC electrodes, the areal (Cs, mF cm−2) and gravimetric (Cm, F g−1) 

capacitances are calculated from the corresponding CV curves at different scan rates 

according to following equations (1) and (2), respectively, 
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where ∫idV is the area of CV curve, ∆V is the potential window (V), v is the scan rate 

(mV s−1), S is the working area (1 cm2), and m is the mass density (Table S1, mg cm−2).  

For supercapacitors, the areal capacitance (C, mF cm−2), energy density (E, μWh 

cm−3) and power density (P, mW cm−3) are calculated from GCD curves at different 

current densities according to equations (3)−(5), 
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where I is the charge/discharge current (mA), S is the working area of electrodes (ca. 

1 cm2), ∆V is the potential window (V) during the discharge process (excluding IR drop), 

d is the thickness of the device (0.2 cm), and ∆t is the discharge time (s). 

For the electro-kinetic study, the power law equation (6) can be used to determine a 

and b values by taking the current vs. voltage response of the electrode active material at 

various scan rates,1 
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bi av=  (6) 

where i and v are the peak current and the scan rate for the CV measurements, 

respectively. For a redox reaction limited by a semi-infinite diffusion, b = 0.5; for a 

capacitive process that corresponds to fast faradic surface controlled energy storage 

behaviour, b = 1. 

The total current i measured at a specific voltage can be separated into two segments 

which are capacitive (k1v) and diffusive contribution (k2v0.5), using the following equation 

(7),2 

0.5
1 2i k v k v= +  (7). 
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Table S1. Mass loading of Fe2O3 for x-Fe2O3@CC (x = 0.3, 0.6, 0.9 and 1.2 mmol). 

Samples Mass loading of Fe2O3 (mg cm-2) 

0.3-Fe2O3@CC 1.18 

0.6-Fe2O3@CC 1.89 

0.9-Fe2O3@CC 3.33 

1.2-Fe2O3@CC 4.70 
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Table S2. Comparison in the electrochemical performance of the Fe2O3-based electrodes 

in aqueous electrolytes. 

Material Electrolyte Potential Scan rate/ 
Current Capacity Ref. 

Fe2O3 nanoneedles 

on Ni NTAs 
1 M Na2SO4 –0.8–0 V 10 mV s–1 418.0 F g–1 3 

α-Fe2O3/PPy 1 M Na2SO4 –0.8–0 V 0.5 mA cm–2 382.4 mF cm–2 4 

α-Fe2O3@PANI 

nanowires 
1 M Na2SO4 –0.8–0 V 0.5 mA cm–2 103.0 mF cm–2 5 

Fe2O3 nanocrystals 1 M Na2SO4 –0.2–1 V 2 mA cm–2 1660 mF cm–2 6 

GF/H-Fe2O3 

nanoplates 
3 M KOH –1–0 V 1 mA cm–2 694.0 mF cm–2 7 

Ti-doped 

Fe2O3@PEDOT 
5 M LiCl –0.8–0 V 1 mA cm–2 1150.0 mF cm–2 8 

Fe2O3/graphene 1 M KOH –1.05– -0.3V 2 A g–1 908.0 F g–1 9 

Fe2O3 nanotubes 5 M LiCl –0.8–0V 1 mA cm–2 180.4 mF cm–2 10 

α-Fe2O3 nanorods 3 M LiCl –0.8–0 V 0.5 mA cm–2 382.7 mF cm–2 11 

α-Fe2O3@NiO 1 M LiOH –0.2–0.8V 1 mA cm–2 557.0 mF cm–2 12 

0.3-Fe2O3@CC 

6M KOH –1.0–0 V 2 mV s–1 

1754.9 mF cm–2 

This 

work 

0.6-Fe2O3@CC 1762.7 mF cm–2 

0.9-Fe2O3@CC 4175.7 mF cm–2 

1.2-Fe2O3@CC 3339.0 mF cm–2 

Abbreviations in Table S2 

NTAs: nanotube arrays, PPy: polypyrrole, PANI: polyaniline, GF: graphene foam, H: 

hydrogenated, PEDOT: 3,4-ethylenedioxythiophene. 
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Figure S1. FESEM images (left) and XRD patterns (right) of MOs/CC. (a) Fe2O3@CC 

obtained using Fe2(SO4)3; (b) ZnO@CC obtained using ZnSO4; Mn3O4@CC obtained 

using (c) MnCl2 and (d) MnSO4, respectively; Co3O4@CC samples obtained using (e) 

Co(NO3)2 and (f) CoCl2, respectively; CuO@CC obtained using (g) Cu(NO3)2, (h) CuCl2 

and (i) CuSO4, respectively; NiO@CC obtained using (j) Ni(NO3)2, (k) NiCl2 and (l) 

NiSO4, respectively. 

 

 

Figure S2. FESEM image of blank carbon cloth substrate. 

 

 

Figure S3. (a) FESEM image and (b) XRD pattern of the Fe2O3@CC obtained using 2.5 

g NaNO3 and 0.3 mmol FeCl3. 
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Figure S4. FESEM images of the 0.9-Fe2O3@CC electrode. 

 

 

Figure S5. Full scan XPS spectrum of the 0.9-Fe2O3@CC electrode. 
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Figure S6. (a, d and g) CV curves at virous scan rates, (b, e and h) GCD curves at 

different current densities and (c, f and i) coulombic efficiencies of the 0.3-Fe2O3@CC, 

0.6-Fe2O3@CC and 1.2-Fe2O3@CC, respectively. 

 

Figure S7. CV curves of the 0.3-Fe2O3@CC electrode at scan rates of 2 and 5 mV s−1. 

The circled region shows the redox peaks. 
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Figure S8. The Nyquist plots of the 0.9-Fe2O3@CC electrode. The inset is the enlarged 

plots at high frequency. 

 

 

Figure S9. The GCD curve of the 0.9-Fe2O3@CC electrode at a current density of 7.5 

mA cm−2. The areal capacitance is 4583.5 mF cm−2. The coulombic efficiency is ca. 96%. 
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Figure S10. Areal capacitances of the untreated CC, the blank CC-1 and the blank CC-2 

electrodes within -1−0 V in 6M KOH electrolyte. 

 

 

Figure S11. (a) CV and (b) GCD curves of the Mn3O4@CC electrode at different scan 

rates and current densities, respectively. (c) the Nyquist plots; the inset is the enlarged 

plots at high frequency. (d) Areal specific capacitance at different scan rates. 
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