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Gas Adsorption on Carbon Nanotubulites

Katsuyuki Murata, Hideki Tanaka, and Katsumi Kaneko
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The physical adsorption of vapor and supercritical gases on carbon nanotubulites is described.
The molecular interaction potential between carbon nanotubulite assembly and a molecule is
shown. The carbon nanotubulite has potential profiles different from activated carbons, indicating
its characteristic adsorption property. A favorable adsorption characteristic of the carbon nanotubulites

for supercritical methane is discussed.
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diameter 2-4 nm

graphene sheet

/ tip angle 20°

«—— tube part — <« cone part +

— 4050nm —>

Fig.1 [llustration of SWNH particle.

Table 1 Classification of open pore.

Classification Pore width w (nm)
macropore 500 w
mesopore 20 w0 50
micropore wQ 2

ultramicropore w QO 0.7
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Fig.2 (a) Relationship between the surface excess mass:
(A) and absolute adsorbed amount (A O B). Here
L is an interface between bulk gas phase and
adsorbed layer. (b) The surface excess mass
isotherm and absolute adsorption isotherm from
DFT results. The system of DFT is as follow:
adsorbed molecule: nitrogen, pore width: 2 times
diameter against nitrogen molecule, and
temperature: 295 K. (- - -) surface excess mass,
(O0) absolute adsorbed amount, and (00) bulk.
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Fig.3 Isosteric heat of adsorption from absolute
adsorption of methane in tube of SWNH ((pore
diameter)/(molecular diameter)d 4.4) at 303 K
determined by DFT. (o) total, (o) fluid-wall
interaction, and (0) fluid-fluid interaction.
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(a) Outside configuration

Fig.4 Relationship between ap, rs, R, and ¢. (a) An
adsorbed molecule is outside of SWNT; (b) An
adsorbed molecule is inside of SWNT.
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Fig.5 Interaction molecular potential profiles for the
SWNT assembly having the trigonal structure.
(a) Hlustration of arrangement of SWNTSs; (b)
Potential curves of nitrogen-SWNT. (00O0O)
contribution from SWNT A; (0O0O) contribution
from SWNT B; (O0) overall potential of SWNT
assembly.
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Fig.6 Adsorption sites of SWNT assembly.
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Fig.7 Nitrogen adsorption isotherms of open SWNH at
77 K. (O) total, (o) external space of SWNH,
and (O) internal space of SWNH.
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Table 2 Microporosity of SWNH assembly.

Specific surface area
intra interstitial P Pm Q
(mzgst)  (m2gTy) (migst)  (mlgny) (mlgot)
318 200 0.18 0.18 0.11

Site space volume
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Fig.8 Interaction potential profiles between SWNT
assembly and an adsorbed molecule. Solid and
dotted curves denote hydrogen and methane,
respectively.
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Fig.9 Methane adsorption on open SWNH (o), AX21
(0), and P20 (o) at 303 K. (&) per weight and
(b) per pore volume.
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