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Interfacial Characterization of Mineralized Carbon Nanotubes

Chanwook Park*, Jiwon Jung*, Gunjin Yun**

ABSTRACT: In this paper, we explore interfacial properties of the mineralized CNTs when they are employed as
reinforcing fillers in a polymer nanocomposite using molecular dynamics (MD) simulations. Recently, several studies
on mineralizing carbon nanotubes (CNTs) with an aid of nitrogen doping to CNTs have been reported. However,
there is a lack of studies on the reinforcing effects of the mineralized CNTs when it is employed as a filler of
nanocomposites. Silica (SiO,) is used as a mineral material and poly (methyl metacrylate) (PMMA) is used as a
polymer matrix. Pull-out simulations are conducted to obtain the interfacial energy and the interfacial shear stress. It
was found that the silica mineralized CNTs have higher interfacial interaction with the polymer matrix. In the future,
by examining various thermomechanical properties of the mineralized-CNT-filler/polymer nanocomposites, we will

search for potential applications of the novel reinforcing filler.
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Table 1. Details of the cell construction. All properties are obtained
after series of ensemble simulations

SC-NCNT/PMMA| CNT/PMMA

Weight percentage of filler (%) 18.8 53

Lattice parameters -

X, ¥,z length (A) 53.3, 53.3, 68.49

59.1,59.1,70.2

Number of atoms 18157 20730

Cell density (g/cm®) 1.28 1.08
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Fig. 1. SC-NCNT/PMMA system ready for the pull-out simula-
tion. (a) Longitudinal view, and (b) axial view. The red cir-
cle is the SC-PMMA interface, and the dark blue dotted
circle is the NCNT-SC interface
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50A

Pull-out displacement

Fig. 2. Pull-out simulation scheme for SC-PMMA interface at
pull-out displacement of 0, 20, 50, 80 A

0A 20 A

50 A 80 A

Pull-out displacement

Fig. 3. Pull-out simulation scheme for NCNT-SC interface at pull-
out displacement of 0, 20, 50, 80 A
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Fixed

Fig. 4. CNT/PMMA system ready for the pull-out simulation.
(a) Longitudinal view, and (b) axial view
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Fig. 5. Interfacial energy along the pull-out displacement
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Table 2. F, ,and ISS of the interfaces

SC-PMMA NCNT-SC |CNT-PMMA
F,(aN) 0.89 0.62 0.63
ISS (MPa) 65.59 54.50 54.71
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