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Effect of surface treatments on Single-walled Carbon
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ABSTRACT

In this study, We had surface-treated single-walled carbon nanotubes (SWNTs) for
improving hydrogen storage capacity. The SWNTs were treated by heat treatment, acid
treatment and fluorinated at various temperatures, The SWNTs were characterized by Raman
spectroscopy and TEM and estimated hydrogen storage capacities at 303K. As shown Raman
spectra and TEM images, the structure of fluorinated SWNTs were stable at 423K but changed
to the MWNTs-like structure or onion structure over 523K.

Hydrogen storage capacity of SWNTs fluorinated at 423K was remarkably increased 2.6
times than that of pristine SWNTs. For SWNTs fluorinated at 573K, the amount of hydrogen
adsorbed wasn't increased compared with SWNTs fluorinated at 423K. Therefore, high hydrogen
storage capacity of SWNTs could be archived by fluorinated condition at 423K, which was not
changed SWNT structure.
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Fig. 1 Schematic diagram of fluorination reactor.

F2 gas cylinder 2. Ar gas cylinder

. Oy gas cylinder 4. buffer tank

. HF absorber(NaF pellet) 6. reactor

. pressure gauge 8. Fy absober(Al:03)
. glass cock 10. liquid nitrogen
1. rotary vacuum pump
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Fig. 6 High-resolution TEM image of th sing-walled
carbon nanotube at uorinated at 523 K
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Table 1 Hydrogen uptake at various conditions of

single-walled carbon nanotubes

Hydrogen
Carbon materials capacity
(uptake)
Raw SWNTs 0.30wt%
Heat treatment SWNTs 0.38wt%
Pristine SWNTs(purity %) 0.43wt%
Acid treated SWNTs 0.76wt%
Fluorinated SWNTs at 423K 0.80wt%
Fluorinated SWNTs at 573K 0.41wt%
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