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ABSTRACT
In situ synchrotron x-ray diffraction (XRD) measurements of single-walled carbon nanotube (SWNT) and
Cso-peapod samples under high pressure up to 13 GPa and at high temperature were carried out.
Anisotropical shrinkages of their bundle 2-dimensional (2D) lattices were observed. It was found that the
lattices recover original forms reversibly by releasing pressure. It was also found that phase transformations
occur by raising temperature at the highest pressure. The high-pressure and high-temperature (HPHT)
treated samples were examined by XRD, TEM, and Raman measurements.
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Table 1 Hardness and Young’s moduli of the high-gressure and high-temgerature treated Ceo and single-wa]led carbon nanotube.

HPHT treatment
Sample Pressure (GPa) ©  Temperature (K) Hardness (mgf/ u#m?)  Young's modulus (mgf/ u m?)
diamond (100) = = 3365 47600
C60 12 773 1752 26600
SWNT 13 873 33.02 796.1
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