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Molecular Dynamics Simulation of Hydrogen Adsorption and
Phase Transformation of Bundle of SWNTs
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The mechanism of efficient hydrogen storage with SWNTs was studied through classical molecular
dynamics simulations. Assuming the physical adsorption of hydrogen to the surface of SWNTS, potential
forms between H,-H, and C-H, were both expressed by L ennard-Jones (12-6) functions. Each SWNT was
regarded as rigid molecule and van der Waals potential between SWNTs was derived as a Lennard-Jones
(8-4) function by integrating potential between carbon atoms. By reducing the hydrogen pressure and the
van der Waals potential between SWNTSs, we observed the phase transformation between close packed
bundle and the structure accommodating a hydrogen layer between tubes, and estimated the amount of
hydrogen adsorption of both phases.

Key Words : Molecular Dynamics Method, Carbon Nanotube, Hydrogen Storage,
Phase Transformation, Adsorption
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Table1l Potentia parameters between SWNTs

d o & Ec
Tube [/3?] [A] [me\T/T/A] [meV]

(10,10) | 13570 | 3.149 89.50 | 16.52 | 560x7

(16,16) | 21.758 | 3.080 116.22 | 1341 | 896x7
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Fig. 1 Initia configuration for (10,10) SWNTSs.
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(c) Close Packed (16,16) (d) Interstitialy Filled (16,16)

Fig. 2 Hydrogen adsorption and phases (77K, 10MPa).



Table. 2 Amount of hydrogen adsorption of SWNTs (77K, 10MPa)

Chiralit Phase Endohedral | Interstitial | Outer Total Volumetric
Y [wi%)] [wiog | [wtog] | [wi%] | [kgH,m?]
(10,10) Intertitialy Filled 2.45 1.40 3.60 7.45 53.9
' Close Packed 2.47 0.243 3.06 5.77 38.5
Interstitially Filled 3.92 53.8
(16.16) Close Packed 4,03 415
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Fig. 3 Phasetransformation from “Interstitially filled” to “ Close packed” with reduce in pressure.
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Fig. 4 Potential energy and gravimetric energy density for (10,10).
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