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� 1  CNTsG TEM�� 

Fig.1  TEM images of raw CNTs 
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Table 1  Composition and operating optimization conditions  

of electroless nickel coating solution 
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df1/"(CuSO

4

·5H
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�\z^_9B`aOPb�cO 24 h	�

Y Ni/Cu

2

O-CNTs/0äå(d��� Ni/Cu

2

O-CNTs

/0äå�ghi�Åjg�æk500 I	3 hl	�
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Fig.2  Schematic of metal coated CNTs preparation 
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� 3  Ni-CNTsG TEM��eu XRD�¢ 

Fig.3  TEM image of Ni-CNTs (a) and the corresponding XRD 

pattern (b) 
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� 4  Ni/Ag-CNTsG TEMe FESEM�� 

Fig.4  TEM (a) and FESEM (b) images of Ni/Ag-CNTs 
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Fig.5  TEM (a, a′) and FESEM (b, c) observation of Ni/Cu

2

O-CNTs 

 

 

 

 

 

 

 

 

 

 

 

� 6  Ni/Cu-CNTsG FESEM�� 

Fig.6  FESEM image of Ni/Cu-CNTs 
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Fig.7  Shielding effectiveness of the metal coated carbon 

nanotubes 
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Abstract: Ni-coated CNTs (Ni-CNTs) were firstly prepared with a novel electroless plating method assisted with ultrasonic spray 

atomization, and then silver coated Ni-CNTs(Ni/Ag-CNTs) and copper coated Ni-CNTs(Ni/Cu-CNTs) were prepared by electroless plating 

and coprecipitation, respectively. The obtained composite powders were characterized by TEM, FESEM and XRD. The Ni-CNTs show 

continuous and uniform nickel layers on highly dispersed CNTs, and both the Ni/Ag-CNTs and Ni/Cu-CNTs composite powders exhibit 

the morphology of Ni-CNTs embedded in silver or copper particles. The multi-metal coated CNTs show significant improvement in 

electromagnetic shielding properties, and the shielding effectiveness of Ni/Ag-CNTs and Ni/Cu-CNTs are 89.34 and 72.21 dB, respectively, 

which are superior to 55.62 dB of Ni-CNTs. 

Key words: carbon nanotubes; ultrasonic spray; electroless plating; coprecipitation; electromagnetic shielding 

 

Corresponding author: Liu Yichun, Associate Professor, School of Materials Science and Engineering, Kunming University of Science and 

Technology, Kunming 650093, P. R. China, E-mail: Liuyichun@kmust.edu.cn 


