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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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pH 10

20 min Ji, FFAECR AT IE, 2B T KRR
BTHESTHRMAAMT 24 h, HZH75 Ni/Ag-CNTs
HEMAK.

W44 R VR W (CuSO4-5H,0, 25 g/L)FI 5 g %% B/
Ni- CNTs [ BRI & I R BORCE TR, OV
i R P AR R TR K VA B 2R e AR A, Lh R FE R R A
(60£2)°C,  FFAS FH LB FE 25 4R 28458 FE 35 VDR TIE ¥ T
Wy 78R4« Ho RN 40 min Jo, KA o AR g
M EE PR VERE TEHSTRMNMT 24 h,
#3 Ni/Cu,0-CNTs 58 A o 44 45 1) Ni/Cu,0-CNTs
BEM ARG Pl A <k )R (500 'C, 3 h), B
P4 K G 3543 Ni/Cu-CNTs A58 A .

1.3 ZH5MERERIE

K R 44 L 2 588 (FESEM, Nova. Nano
450)F13% 5 1 1 B 485 (TEM, JEM-2100), 7 4l 545 &b
UG AT HOR SR8 . R X S AT 5 (XRD)
XTHEAR CNTs B JEAT 43 M7 - Kl Sigma2008B i it 7
HL IR B2 A 4 B W 2 T Al K B R RHAE =R R I S e
Ko HRBEMSITIU(PNA-NS244A, S ZHERN
A0 T )R 7 AN [ RE (1 H R B W R

2 HZER51HE

2.1 BAEBELFHERHF Ni-CNTs

K3 JEFTHI4 I Ni-CNTs RE (1935 5 I 5 3
XRD Wi, XRD 45 3 WA J2 2 0 [0 37 7 25
MRS, JER I B HoAh 2% il . A TEM B b

Droplets of
Ni** solution Reduction of Ni** and

desposition of Ni

Droplets of
MWCNTs/HHA

Pretreated
MWCNTs =

MWCNTs/Ni/Ag

et

MWCNTs/Ni/Cu_gte

it

@O® ultrasonic atomizers & corrugated pipes @ three-mouth
flask ® recycle path ® homoeothermic water path
K2 RAE4EAE CNTs B ARH&REREE
Fig.2 Schematic of metal coated CNTs preparation
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Fig.3 TEM image of Ni-CNTs (a) and the corresponding XRD
pattern (b)
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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,O-CNTs
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Fig.6 FESEM image of Ni/Cu-CNTs
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Preparation and Electromagnetic Shielding Performance of Multi-metal Coated
Carbon Nanotubes

Zhao Qi', Ma Junbin', Xie Ming?, Li Caiju', Tao Jingmei', Bao Rui', Liu Yichun', Yi jianhong'~
(1. Kunming University of Science and Technology, Kunming 650093, China)
(2. Kunming Institute of Precious Metals, Kunming 650106, China)
(3. Central South University, Changsha 410000, China)

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.
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