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¬ 1  IJKLMNOPQRp XRD¬c 

Fig.1  XRD pattern of carbon-encapsulated NiO nanoparticles 
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¬ 2  IJKLMNOPQR��pXYZ[T�^¯° 

Fig.2  HRTEM images of carbon-encapsulated NiO nanoparticles 
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¬ 3  IJKLMNOPQRp EDS_c 

Fig.3  EDS spectrum of carbon-coated NiO nanoparticles 
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¬ 4  IJKLMNOPQRpij±j²Ue 

³¡Y¢¬�´¬� 

Fig.4  Adsorption-desorption curves and pore size distribution 

(inset) of carbon-coated NiO nanoparticles 
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¬ 5  IJKLMNOPQR£µ¶·¸¹�ºp 

vwxy²U 

Fig.5  Cyclic voltammograms of carbon-coated NiO 

nanoparticles at different scan rates 
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¬ 6  IJKLMNOPQR£µ¶�9»�ºp|;�²U

e©��¼ 

Fig.6  Charge-discharge curves (a) and specific capacitances (b) 

of carbon-coated NiO nanoparticles 
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¬ 7  IJKLMNOPQRp�9��¬e<½�¾¬ 

Fig.7  Nyquist plots (a) and equivalent circuit (b) of carbon- 

coated NiO nanoparticles 
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�ÑÒJK³ûÜ-Ý���VÜ� fcc��«=

²��ÑÒ�WÝ�¦<=æ,¦ÚÛ«=²��Ñ

Ò��¢2�À�»���ÒN23�øþ�ÄÍ�

ÑÒÜÝ¢2øÞz 30~70 nmuvV�ß2ÒNT�
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�n[®s��	f N

2
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l�s�^�89z�^�»�¤�z 1.0 A·g
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Preparation and Electrochemical Performance 

of Carbon-encapsulated NiO Nanoparticles 
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Abstract: The core shell structure carbon-encapsulated NiO nanoparticles were prepared by DC arc discharging plasma technology. The 

microstructure of the samples were studied by X-ray diffraction (XRD), high resolution transmission electron microscopy (HRTEM), X-ray 

energy dispersive spectrometry (EDS) and surface physical adsorption. The electrochemical performances of the composites as the 

electrode materials for super-capacitors were investigated by cyclic voltammetry, galvanostatic charging-discharging and electrochemical 

impedance spectroscopy. The results indicate that the carbon-encapsulated NiO nanoparticles prepared by DC arc plasma technology 

possess typical core shell structure, the core of the particles is NiO with face centered cubic structure, and the outer shell is disordered 

carbon layer. The particle morphology exhibit cube structure with uniform particle size and good dispersion. The particle size distribution 

is in the range of 30~70 nm, the average particle size is 50 nm, and the thickness of the carbon shell is about 5 nm. The carbon- 

encapsulated NiO nanoparticles has high specific capacity and good electrochemical activity.  

Key words: supercapacitor; carbon-encapsulated; NiO; core-shell structure; electrochemical performance 
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