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Evaluation of Hydrogen Storage Performance of Nanotube Materials
Using Molecular Dynamics

Jinwoo Park*, Hyungbum Park*"

ABSTRACT: Solid-state hydrogen storage is gaining prominence as a crucial subject in advancing the hydrogen-based
economy and innovating energy storage technology. This storage method shows superior characteristics in terms of
safety, storage, and operational efficiency compared to existing methods such as compression and liquefied hydrogen
storage. In this study, we aim to evaluate the solid hydrogen storage performance on the nanotube surface by various
structural design factors. This is accomplished through molecular dynamics simulations (MD) with the aim of
uncovering the underlying ism. The simulation incorporates diverse carbon nanotubes (CNTs) — encompassing various
diameters, multi-walled structures (MWNT), single-walled structures (SWNT), and boron-nitrogen nanotubes
(BNNT). Analyzing the storage and effective release of hydrogen under different conditions via the radial density
function (RDF) revealed that a reduction in radius and the implementation of a double-wall configuration contribute
to heightened solid hydrogen storage. While the hydrogen storage capacity of boron-nitrogen nanotubes falls short of
that of carbon nanotubes, they notably surpass carbon nanotubes in terms of effective hydrogen storage capacity.
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Fig. 1. lllustration of the molecular dynamics models for the hydrogen and nanotube systems
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Fig. 2. lllustration for (a) the model preparation and (b) method to evaluate adsorbed hydrogens by using radial density function
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Table 1. The adsorption capacity of SWNTs and MWNTs

Type of nanotube
(8,8) (10,10) (13,13) (16,16) (16,16)BNNT
SW 77K (kg/m’) 200.53 153.06 107.65 81.12 69.71
SW 300K (kg/m?) 192.92 144.10 104.86 69.71 44.67
MW 77K (kg/m’) 231.71 160.45 114.25 87.19
MW 300K (kg/m?) 223.61 155.26 104.68 80.08
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Table 2. The effective storage capacity of SWNTs and MWNTs

Type of nanotube
(8,8) (10,10) (13,13) (16,16) (16,16)BNNT
SW (kg/m?) 7.60 8.95 2.78 11.41 25.03
MW (kg/m*) 8.10 5.18 9.57 7.11
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