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A Study on Motion Modes of Nanoparticles Supported on
Carbon Nanotubes With Temperature Gradient
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Abstract: Molecular dynamics ( MD) simulations are carried out with Born-Mayer-Huggins and Lennard-Jones interac—
tion potentials. We investigate the motion characteristics of KI nanoparticles attached on the outside of carbon nanotubes
( CNTs) with temperature gradient ( V 7). The results demonstrate that there are two kinds of motion modes during KI
nanoparticles move from the hot zone to the cold zone of the CNTs. Through the analysis of the trajectory of KI nanoparti—
cles supported on the CNTs subject to temperature gradient we find the shape of the moving route are affected by the
chirality diameter and temperature gradient of CNT. The analysis of the force added on KI nanoparticles supported on
the CNTs with temperature gradient can account for the relationship between the motion modes of KI nanoparticles and
the chirality of CNT. The results of this article may be instructive in designing of novel nanoscale motors.
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Fig.1 Cross-sectional view of the KI nanoparticle attached on (25,25-SWNT
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Table 1 Potential parameters for C — C of SWNT
c-C E=K 1-e°0 2 K, =4.972 eV o = 2. 18747 ro = 1.418A
c-C E = K, cos(6) —cos(6) 2 K, =2.918 eV 6, = 120°
c-C E = K; 1 + dcos( nd) Ky =0.130 eV d=-1 n =2
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Table 2 Force field parameters for nonbonded interactions in SWNT and KI
i—j A/eV p/A C/(eV + A% e/( eV +10%) a/A
K - K" 1002.9 0. 355 15.19
K-1 2802.4 0. 355 51.25
-1 7341.3 0.355 251.9
K-cC*° 5. 005 3.40
1-cC° 6.874 3.66
c-c 3.739 3.40
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Table 3 Motion modes of KI nanoparticles attached on different SWNTs and suffered from different VT

VT(K/A) (10 10) (15 15) (18 18) (2525) (430) (31 0) (260) (17 0)
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1.12 I I I I I I I |
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Fig.3 Correlation of nanoparticle position with time Fig.4 The velocity of nanoparticle as a function of time
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Fig.5 Influences of temperature gradient and tube radius on acceleration of KI nanoparticles supported on (18,18-SWNT: (a) the

relationship between acceleration and V T (b) the relationship between acceleration and D (V T=1.12 K/;&)
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Fig.6 Unconstrained trajectories of the KI nanoparticle subject to the temperature gradient of 7=0.82 KA.
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Fig.7 The force added on KI nanoparticles as a function of time: (a) (18,18)@0.82 KA ; (b) 31,00@0.82 KA
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