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Fig. 1. Schematic illustrations of the structures of (A) arm-
chair, (B) zigzag, and(C) chiral SWNTs. (D) Transmission
electron microscope (TEM) image of a MWNT containing
a concentrically nested array of nine SWNTs.
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Table 1. Overview of reported storage capacities of hydrogen gas®?.

Materials Density (wt%) Temp (K) Pressure (MPa) Reference Year
GNF(herring bone) 67.55 11.35 Rodriguez 1998
GNF(platelet) 53.68 RT 11.35 Rodriguez 1998
Li-MWCNT 20 ~473 0.1 Chen 1999
K-MWCNT 14 <313 0.1 Chen 1999
SWCNT(low purity) 5.10 273 10.04 Dillon 1997
SWCNT(high purity) 825 80 7.18 Dillon 1997
SWCNT(high purity)+Ti alloy 6.7 ~300 0.07 Dilton 2000
Li-MWCNT ~2.5 ~473 0.1 Yang 2000
MWCNT <1 RT - Beguin 2000
SWCNT, MWCNT <0.1 RT 35 ~Tibbets 2001
SWCNT+Ti alloy 0 RT 0.08 Hirscher 2001
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Fig. 2. Possible adsorption sites of hydrogen for carbon-
nanotubes.
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Table 2. Overview of electrochemical storage capacities of hydrogen29)

Materials Process Purity Discharge (mAh/g) H stirage (wt%)  Reference Year
SWCNT Arc a few % 110 0.39 Nutzenadel 1999
MWCNT CVD ? 200 0.8 Qin 2000
SWCNT Arc 80% 800 29 Rajalakshmi 2000
SWCNT LA 90% 440 1.6 Fazle Kibria 2001
SWCNT(+Li) LA 90% 640 2.3 Fazle Kibria 2001
SWCNT(ope) Arxc 60% 503 1.84 Dai 2002
SWCNT Arc 70% 550 2 Zuttel 2002

(LA: Laser ablation)
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Fig. 3. Equilibrium charge-discharge curves of an elec-
trode of SWCNT with Au powder of counter electrode.
(full circle : charge, open circle: discharge)
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Fig. 5. Capacity vs. cycle number curves for CVD pro-
cessed multi-wall carbon nanotubes.

Fig. 4. Morpholgy of aligned MWCNT nanoropes, consisting of individual carbon nanotubes (right : high magnification).
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Fig. 6. Morpholgy of CVD processed multi-wall carbon

nanotubes, showing a closed cap with a catalytic Co par-
ticle (a) and bamboo-like structure (b).
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Fig. 7. TEM morpholgy of CVD processed MWCNT after
planetary ball milling. (Left) shortened and open-tip struc-
tured CNT by optimized ball-milling condition, and
(right) collapsed MWCNT by excessive dry milling.
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Fig. 9. FE-SEM morpholgy of CVD processed MWCNT
rope, showing a 90° bending region which was accidentally
produced by pressing it with a tweezer during sample
preparation. (Scale bars: left 10 mm, right 10 nm)
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