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Abstract: In this work, the effect of electroless Ni-plating of multi-walled carbon nanotubes (MWCNTSs) on thermal con-
ductivity and fracture toughness properties of MWCNTs/Al,Os/epoxy composites was investigated. The surface prop-
erties of the Ni-plated MWCNTs were determined by scanning electron microscopy (SEM), X-ray photoelectron
spectrometry (XPS), and X-ray diffraction (XRD) analyses. Thermal conductivity was tested using a thermal conductivity
measuring system. The fracture toughness of the composites was carried out through the critical stress intensity factor
(Kic) measurement. As a result, the electroless Ni-plated MWCNTs led to a significant change of surface characteristics
of the MWCNTs. Thermal conductivity and fracture toughness of the MWCNTs/AlOs/epoxy composites were greater
than those of non-treated ones. These results were probably due to the improvement of intermolecular interaction between

the Ni-MWCNTs and the matrix resins.

Keywords: multi-walled carbon nanotubes(MWCNTs), alumina, epoxy resins, thermal conductivity.
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Figure 1. Synthetic method for functionalization of MWCNTs.

Table 1. Composition and Condition of Ni-loaded Baths

NiCl,:6H,O 30 gL
NiSO,-6H,0 10 g/L
. Na;C¢H;0,1.5H,0 15 g/l
Composition
NaH,PO,2H,0 100 g/L.
NH,Cl1 100 g/L.
PbNO; 2.5 ¢g/LL
pH 8.25
Condition Temperature (°C) 90
Time (min) 3
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Figure 3. XPS spectra of as-received and Ni-MWCNTs.
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Table 2. Elemental Compositions and O,/C;; Ratio of As-
received and Ni-MWCNTs

- Elemental compositions 0,/Cys

ime )
Cis (%) Oy (%) Nipy (%) Py (%) ~ 1alio

As-received  94.44 5.56 - - 0.058

Ni-MWCNTs 5758  30.39 8.78 3.25 0.527
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Figure 4. High resolution Oy, spectra of the Ni-plated MWCNTs: (a)

as-received. [I], C-OH; [II], C=0; [III], COOH; (b) Ni-MWCNTs.

[1]. C-OH; [1I], C=0; [11I], COOH; [IV], NiO; (c) Ni,, spectra of the

Ni-plated MWCNTs. [I], Ni-metal; [II], Ni(OH),; [III], NiO.
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Figure 5. XRD patterns of as-received and Ni-MWCNTs.
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