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Molecular Dynamics Simulation of Hydrogen Storage

with Single Walled Carbon Nanotubes

Shigeo MARUYAMA



The hydrogen storage mechanism of SWNTs was studied
through molecular dynamics simulations. Assuming the simple
adsorption of hydrogen to the surface of SWNTSs, potential
forms between H,-H, and C-H, were both expressed by
Lennard-Jones functions. Fixing the relative coordinates of
carbon atoms to the center of mass of each SWNT, the center of
mass motion was modeled with the van der Waals force
between them. Small bundles of (8,8), (10,10) and (12,12)
SWNTs were simulated. In order to realize the adsorption
between SWNTs within reasonable simulation period, the van
der Waals energy between tubes was once decreased and
recovered. While the amount of hydrogen adsorption inside
SWNTs increased with increasing diameter, adsorption between
tubes was amost constant. Total amount of hydrogen
adsorption for 77K and 15 MPa system was predicted as 6.9,
7.7, and 8.1 wt % for (8,8), (10,10), and (12,12) bundles,

respectively.
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Fig. 2 Bundleof (10,10) SWNTSs.
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Fig. 3 Initia configuration for (10,10) SWNTSs.
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Fig. 4 Adsorption of hydrogen molecules between each SWNT. (@) Nointrusion, a=1; (b) Duringintrusion, a=0.02; (c)

Stable absorption, a=0.02; (d) Final, a = 1; (e) Fina structure for (8,8); (f) Final structure for (12,12)
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=0.02, (c)

(b) a

1, T: const.,

Fig. 5 Adsorption between (10,10) SWNTs. (a) a

=1

(d) a

0.02, T: const.,
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Hydrogen storage inside each SWNT



Table1l Potential parameters between SWNTs

do o e Ec
Tube Nc
[A] [A] [meV/A] [meV]
(8, 8) 10.856 3.157 79.19 18.27 448x7
(10, 10) 13.570 3.149 89.50 16.52 560x7
(12, 12) 16.283 3.147 08.88 15.21 672%x7




Table2 Final amount of hydrogen absorption

U r Rate
Tube p [MPa] Naout Nain/Nc
[eV] [A] [wt %]
(8, 8) 15.0 -97.6 16.8 980 32/320C 6.88
(10, 10) 15.1| -105.6 20.0 1240 57/400C 7.65
(12, 12) 155| -116.0 22.3 1430 88/480C 8.12




