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La Doped NiO Microporous Hollow Spheres by Template
Method and Its Electrochemical Capacitive Properties
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Abstract: Lanthanum doped nickel oxide using colloidal carbon spheres as hard template was developed to
prepare NiO:La* microporous hollow spheres. The morphology and structure of the product was characterized by
X-ray diffraction(XRD), X-ray photoelectron spectrometer(XPS), scanning and transmission electron microscopies
(SEM, TEM) and energy dispersive spectrometer (EDS). Their electrochemical performance as a supercapacitor
electrode material was investigated comparatively by cyclic voltammetry(CV), galvanostatic charge-discharge. The
experimental results indicated that La-doping did not change the structure of NiO, but greatly affected the
particle size and the thickness of the shell, considerably enhanced the electrochemical performance of NiO. A
specific capacitance of 205 F-¢™ was obtained when the mole ratio of La ion was 1.30%, which was 50% higher
than that of the undoped material. Moreover, La-doping significantly improved the capacitance stability and

reversibility.
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Fig.1 XRD pattern of the as-prepared 1.30mol% La

doped NiO microporous hollow spheres
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Fig.5 (a) Cyclic voltammograms of La doped NiO hollow spheres with vary La content. The potential was scanned at

a rate of 20 mV-s™. (b) Cyclic voltammograms of 1.30mol% La doped NiO electrodes measured at scan rates

from 3~20 mV s
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Table 1 Electrochemical parameters from CVs of

the samples

Electrode E,/ mV E./ mV AE,./ mV

Pure NiO 307 224 83
0.65mol%La 308 231 77
1.00mol%La 302 220 82
1.30mol%La 300 230 70
2.00mol%La 306 224 82
3.00mol%La 303 232 71

Note: E, and E. are defined as the anodic (oxidation) peak

potential and cathodic (reduction) peak potential, respectively.
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