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Abstract - Molecular simulation was performed to evaluate the possibility of hydrogen storage of carbon
nanotubes. The equilibrium state of hydrogen adsorbed on carbon nanotubes was simulated by grand canonical
Monte Carlo method at constant temperature and pressure. The interaction energy between hydrogen molecule
and carbon nanotube was calculated by Lennard-Jones potential model. According to the interaction energy
calculated, more hydrogen molecules were adsorbed on the inside than the outside of nanotubes. Whereas the
adsorption strength was higher outside than inside. Adsorption capacity was investigated for various temperature
and pressure. The maximum capacity of carbon nanotube for hydrogen storage was 2.5wt% at 200 K and 200
bar.
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Table 1. Previous works for hydrogen storage of carbon nanotube

References Hydrogen storage (wt%) Temperature (K) Pressure (bar)

Ye et al. (1997) 8 80 80
Liu et al. (1999) 4 300 120
Wang et al. (1999) 2 80 100
Yin et al. (2000) 6.5 300 160
Darkrim et al. (2000) 11 80 100
Dillon et al. (2002) 8 130 0.7
Shiraishi et al. (2004) 0.3 300 80
Muniz et al. (2009) 8 Theoretical results
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Table 2. Lennard-Jones Potential Parameters between

particles
H,-H, H,-C
€ (meV) 3.18 2.76
0 (nm) 293 3.18
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Fig. 2. The relation between pressure and chemical Fig. 3. Convergence of potential energy in an
potential from MC simulation equilibrium state

Fig. 4. (a) Initial configuration of simulation system, (b) Final configuration of equilibrium state
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Fig. 7. Adsorption isotherm for hydrogen on carbon
nonotube at 300 K
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nonotube at 200 bar
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