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MnCo0204-BASED NANOPARTICLES/MnCo0,04-BASED NANOFIBERS

/ELECTROCHEMICAL PROPERTIES/SUPERCAPACITOR

In this work, the pure MnC0204 and Mn1.xMxC0.04 where M = Ni and Zn (0.0
< x <0.2) nanoparticles were prepared by a facile a simple polymer solution method,
while the pure MnCo0204 and Mn1.xMxC0204 nanofibers where M = Ni and Zn (0.0 < x
< 0.2) were fabricated by electrospinning technique. The obtained samples were
characterized by X-ray diffraction (XRD), transmission electron microscopy (TEM),
field emission scanning electron microscopy (FESEM), X-ray absorption near edge
structure (XANES), X-ray photoelectron spectroscopy (XPS), and Brunauer-Emmett-
Teller (BET) techniques. The effects of calcination temperature and Ni and Zn ions
substitution in MnCo204 nanostructures on the electrochemical properties of the
MnCo.04 nanostructures were investigated. The electrochemical performance was
examined by cyclic voltammetry (CV), galvanostatic current charge-discharge and
electrochemical impedance spectroscopy (EIS).

The XRD and TEM results reveal that the MnCo,04-based nanoparticles and
MnCo20s-based nanofibers have a cubic structure with particle sizes of between 30 to
200 nm and diameters of 200-400 nm, respectively. The XANES and XPS have

confirmed the mixed valence state of Mn**/Mn** and Co?*/Co®" in all samples.
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Moreover, Ni** and Zn*>" were observed in the Ni-doped MnCo,04 and Zn-doped
MnCo204 nanostructures.

The electrochemical properties were performed on all samples by using a three-
electrode cell system in 6.0 M KOH electrolyte. All the electrodes stored the charge by
pseudocapacitive process of metal and/or metal oxides composited in each electrode.
For the doped-MnCo0204 nanoparticles, the Mng gsNio.15C0204 electrode provides the
highest specific capacitance of 378 F/g at the current density of 1 A/g because it has the
larger of specific surface area than other samples. This leads to the augmentation of
electrolyte/electrode contact areas for occurring the redox reactions. The
Mny g5Nio 15C0204 nanofibers electrode shows the specific capacitance of 208 F/g at the
current density of 1 A/g. Furthermore, most of the electrodes show the imposing cycling

capacity retention more than 70% after 1000 cycles.
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