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Abstract
Supercapacitors are a novel type of electrochemical energy storage device characterized by rapid
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charging and discharging, long service life, safety, and environmental friendliness. They can be
broadly applied in civil, military, aerospace, and other fields. Electrode material is a crucial factor
influencing the performance of supercapacitors. Manganese oxide electrode materials offer ad-
vantages such as high theoretical capacitance, wide potential window, and abundant reserves. How-
ever, their low intrinsic conductivity necessitates further enhancement of their actual electrochem-
ical performance. In this paper, manganese oxide electrode materials were electrodeposited onto a
carbon cloth substrate using galvanostatic deposition technology. The influence of Mn2* concentra-
tion in the preparation solution on the electrochemical performance of manganese oxide was inves-
tigated. The results indicated that when the MnZ* concentration in the preparation solution was 0.15
mol/L and the deposition time was 10 minutes, the prepared manganese oxide exhibited a porous
nanofiber morphology. It achieved a high areal capacitance of 841.0 mF/cm? at a current density of
1 mA/cm? and maintained a high capacitance retention rate of 53.91% at 50 mA/cmz2.
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Figure 1. Synthesis route diagram of manganese oxide
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Table 1. Main chemical reagents and materials
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Figure 2. CV profile of carbon cloth in the aqueous solution of 0.15 mol/L MnSO4and 0.15 mol/L NaAc
B 2. B#h7E 0.15 mol/L MnSO4 #1 0.15 mol/L NaAc B &7A& A CV Hi%k
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Figure 3. (a) Electrodeposition curves and (b) mass loadings of MnO: of M-5, M-10, M-15, M-20 and M-25 electrodes
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Figure 4. SEM images of (a) M-5, (b) M-10, (c) M-15, (d) M-20 and (e) M-25 electrodes. (f) XRD patterns of these electrodes
[& 4. (a) M-5. (b) M-10. (c) M-15, (d) M-20 F(e) M-25 B8R AT SEM El#&; (f) M-5. M-10. M-15, M-20 F0 M-25 F&
A9 XRD Elig

DOI: 10.12677/japc.2024.134066 636 Ly PR R=Svi


https://doi.org/10.12677/japc.2024.134066

S 4%

N SR MnZR B A R T SR 2E R e, R FH A 4 T R OB (SEM) A X SR AT 5T
(XRD){¥%, X} M-5. M-10. M-15. M-20 F1 M-25 HLAREAT TSRS/ AR o b B 4(a)~(e) mT I,
HRH M2t R BERARI, 72 M-5 AT M-10 B iR BRI ERGNK FAC i S, FEBR AT IR UK Bl . Bl
B MR EEIZEHE N, 78 M-15 Hitlkrh, FULERTE B = 4E 2 FLIRBIGNRET 4. 2 M2k B2 4R SR 19 N in
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Figure 5. Electrochemical performances of M-5, M-10, M-15, M-20 and M-25 electrodes: (a) CV curves at a scan rate
of 50 mV/s, (b) galvanostatic charge/discharge curves at a current density of 1 mA/cm?, (c) areal capacitance and (d)
areal capacitance retention at various current densities from 1 to 50 mA/cm?
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