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Table 1 Structure transition pressure and bulk modulus of different

fullerene crystal materials under high pressure

Material Structure transition Transition pressure/(GPa)  Bulk modulus B,/(GPa)
fce-sc 1.46-2. 26
46
Cso nanotubes Amorphization 20.4 ,
(Bo=5.17)
Irreversible amorphization ~34. 4
fee-sc 1.3 29.0
Cso nanoplates ) o .
Irreversible amorphization 31 (Bo=29.8)
) fee-sc ~0.3
Cgo bulk materials 23
Irreversible amorphization 28
fce-Rhombohedra 1.6
49.3
C; nanotubes Amorphization 20 ,
(By=1.5)
Irreversible amorphizationn ~51.1
C;o nanorods Amorphizationn ~23.3
fcc-Rhombohedra ~1
C;o bulk materials Amorphization ~18(hcp) 25

Irreversible amorphization 35.1
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Fig. 1 (a) Raman spectra of Cg nanotubes under pressure and (b) the frequencies of

A, (2) and H, (8) modes as functions of pressure!'"
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Fig. 2 (a) Raman spectra of C;, nanotube under pressure; (b) the frequencies of three characteristic Raman modes
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High Pressure Induced Transformations in
One-Dimensional Carbon Nanomaterials

YAO Ming-Guang,DU Ming-Run,ZHU Lu-Yao,LIU Bing-Bing
(National Laboratory of Superhard Materials ,Jilin University Changchun 130012 ,China)

Abstract: High pressure studies on one-dimensional (1D) carbon nanomaterials can provide deep in-
sight into the new properties of carbon nanomaterials, which is also important for the fabrication of 1D
superhard carbon nanomaterials. Here we present our recent research progress on high pressure stud-
ies of 1D carbon nanomaterials, including the results on structure stability, structure transitions and
bonding change of fullerene nanotubes/nanorods, single-walled carbon nanotubes (SWNTs) and Cs,
filled SWNTs (Cqo @SWNTs) under pressure. The effect of nanosize and 1D nanoconfinement on the
transformations of fullerenes under pressure is revealed. We also show how the structures of SWNTs
transform under pressure,and further present the experimental evidence for the bonding formation of
inter- and intra-tubes in compressed SWNTs,

Key words: carbon nanotube;fullerene;high pressure transition;nano-size effect
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