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1993 : Single-Walled Carbon Nanotubes

S. lijima, T. Ichihashi, Nature 363, 603, 1993.
D. S. Bethune etal. Nature 363, 605, 1993.
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A graphene sheet forms a cylinder.
Diameter : 1.3 nm (0.4 ~ 2 nm)
Length : Micrometer order
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®1.3 nm: 40 C-atoms at edge



TEM Images of Single-Wall Carbon Nanotubes

Sea Urchin-like
Aggregates : Low Yield

Expressway-like Aggregates (ropes) : High Yield
NiCo

La

Fang et al. J. Mter. Res.
13(1998)2407.

010307TEM They are not the same tubes. They have names ........
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Application of SWNTSs
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Hydrogen storage capacity of CNTs
and vapor-grown fibers

1. 0.018 wt.% Graphite flakes 1. HiPco NT

2. 0.041 wt.% Activated carbon 2 SWNH

3. 0.020 wt.% Graphitized PYROGRAF VGCF

4. 0.070 wt.% Air-etched PYROGRAF VGCF I 7 =

5. <0.2wt.% CO,-etched PYROGRAF VGCF ( %)

6. 0.042wt.% EBFIEL VGCF i wt% LT

7. 0.028wt.% MER MWNT (Ball milled)

8. 0.050 wt.% Rice University SWNT Murata et al (FZEA)
Yang et al (FZEXFE)

KEREE (FEB. 359 MPa) 0.1 wt% LIF

G.G. Tibbets, et al. (General Motors)

Carbon 39(2001) 2291-2301

Apllication of SWNTs utilizing their unique properties?
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Chiral index (N, M) g g g 2 b 2 b 2 o

R. Saito Appl. Phys. Lett.
60, 2204 (1992).

Drawn by K.Hirahara
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Reciprocal Lattice Vector
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From: R. Saito, G. Dresselhaus, and M. S. Dresselhaus,
Review B, vol. 61, no. 4, 2981 (2000).
[Color picture was from Professor R. Saito]

http://www.photon.t.u-tokyo.ac.jp/~maruyama/



SWNT®Brillouin Zone
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R. Saito et al “Physical Properties of Carbon Nanotubes”



CUYTRF1—T(n, 0)D/IAUFFryT

0.4
B .. 1
Q[ 03[ B}
N~} % :
- _
L 02 o oo i
A i e
oy ®® o0 o
O_O 1 i . | A
0 10 20 30 40

n

B: B R =R FHERDHIBIES

HbfE (h—ARoF/Fa—T, F/TFTINAANDPRER |



HREEZR E & van Hove 45214
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R. Saito et al “Physical
Properties of Carbon
Nanotubes”
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Possibility of Chirality-Controlling Growth of SWNTs.
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Contour plots of normalized fluorescence
intensities for the CoMoCAT sample (Top
frame) and the HiPco (bottom frame).

Silica support (6 nm average pore size)
2 Wt% Co:Mo=1:3

H, 500°C, He 750°C, CO(pure) 5 atm,

Silica elimination by HF 3h 25°C

Bachilo, Balzano, Herrena, Pompeo, Resasco,
Weisman: JACS, ja036622c
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Zigzag
i
5,0 70 80 10,0 41,0 ?’o 14,0
51 6,1 81 91 1,1 123 14,1
A e f
;’12,2 13,2
1};;1 .0 nm
C 11,4
9.5 f 10,6

Figure 2. (n.m)-Resolved intensity map for the CoMoCAT sample. The
thickness of each hexagonal cell in the graphene sheet is proportional to
the observed intensity for that structure. Red and blue labels code for mod
(n-m,3) families, and the arc indicates tube diameters of 1.0 nm.

Bachilo et al. Science 298(2003)2361.
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Sorting carbon nanotubes by electronic structure using

density differentiation

ARNOLD, GREEN, HULVAT, STUPP AND HERSAM
Nature Nanotechnology 1(2006) 60.
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Colors of metallic (M) and semiconducting (S) SWCNTs. From left to right, S and
M of LV, S and M of HiPco, S and M of Arc SWCNTs

Yanagi et al Diamond Related Mater. 18, 935-939 (2009).



