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Preparation of NiO encapsulated Ni nanoparticles by
direct current arc plasma method
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Abstract: The NiO encapsulated Ni nanoparticles were prepared by direct current (DC) arc plasma method and
subsequently passivation. The chemical composition, morphology, crystal microstructure, particle size, infrared spectra
properties and oxidization resistance of the product were analyzed using the high-resolution transmission electron
microscopy (HRTEM), X-ray diffractometry (XRD), transmission electron microscopy (TEM), corresponding
selected-area electron diffractometry (SAED), thermogravimetric analyzer (TGA) differential scanning calorimeter (DSC)
and Fourier transform infrared spectrum (FTIR). The results show that the NiO encapsulated Ni nanoparticles have clear
core-shell structure. The core consists of Ni particles, while the shell consists of NiO. The samples are homogeneously
distributed with spherical shape and well dispersed, the particle sizes distribute from 20 to 70 nm with average particle
size of about 44 nm, and the thickness of the shell is 5—8 nm. The core-shell structure can prevent Ni nanopartictes from
oxidation and agglomeration, and the infrared absorption band show blue-shifts.
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Fig.1 TEM(a) and HRTEM(b) images of NiO encapsulated Ni nanoparticles



NiO Ni 2041

(111)

4+— NiO
*— Ni

=
=
(o]
: s =
— & <
- = — . L
= = — ]
—_— — ol
z S =l -
AN I S| S Ll
30 40 50 60 70 80 90 100
20/(%)
2 NiO Ni XRD

Fig.2 XRD pattern of NiO encapsulated Ni nanoparticles
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Table 1 C, H, N and O contents of new samples A and B and

those exposed after 30 d (mass fraction, %)

Element Sample A Sample B
New 30d New 30d
C 0.16 0.37 0.31 0.45
H 0.09 0.29 0.24 0.37
N 0.11 0.44 0.29 0.64
(0] 2.20 2.67 0.56 3.46
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