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Molecular dynamics study of the carbon nanotubes containing defects on LAMMPS
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[ Abstract] Carbon nanotubes ( CNTs) are characterized by structural uniformity, simplicity and material stability, as well as
transport properties similar to biological channels. Therefore, CNTs have become an ideal material to observe the structure of
confined water molecules and study the dynamic characteristics of restricted water molecules. Perfect carbon nanotubes are almost
impossible to obtain in the actual preparation, and inevitably there are defects in the tube wall, which will affect the physical
properties of carbon nanotubes to some extent. In this paper, based on LAMMPS, a kind of carbon nanotubes containing defects is
selected and the microscopic behavior of water molecules transported in such nanotubes containing defects is simulated by using
molecular dynamics method. The results show that when the defect of the same length appears at different positions in the tube, the
maximum difference of diffusion coefficient can be more than 70% , so the location of the defect has a crucial influence on the
transport of water in the carbon nanotubes, and has certain guiding significance for the preparation and application of carbon
nanotubes.
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Fig. 1 Configuration of the simulation system
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Fig. 2 Configuration of ordinary and defective carbon nanotube
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Tab. 1 Forcefield parameters used in the simulations

Pair interaction  &;; /(KJ + mol™) o /nm q/e
c-C 0.2332 0.340 0 0.000 0
0-0 0.650 2 0.316 6 -0.847 6
H-H 0.000 0 0.000 0 0.423 8
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Fig. 3 The relation of MSD of each model with time
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Tab. 2 Diffusion coefficients of the models
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Fig. 4 Kinetic energy comparison of each model
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Fig. 6 Changes of number of water molecules over time inside

carbon nanotubes
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