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Touch graphite and turn it into diamond "
—Physical mechanics of carbon matters under ultrahigh pressure

ZHANG Bin GUO Wan-Lin' DAT Yi-Tao

Institute of Nano Science Nanjing University of Aeronautics and Astronautics Nanjing 210016 China

Abstract The research progress on interlayer sp? to sp®-bonding switching of graphite and carbon nanotubes

CNTs under ultra-highly-pressure or nano-indentation is introduced. It is found that soft to hard phase transi-
tion of both graphite and single-and multi-walled CNTs will occur at pressure of about 17GPa at which all the
interlayer distances of graphite and CNTs are approaching a critical value of 2 angstrom. Further increase of
pressure will lead to interlayer sp> to sp*-bond transition and sharp increase in hardness up to a stable value
comparable to that of diamond. The new formed sp3 structure has strength above 100GPa which can crack a dia-
mond anvil cell thus explain the paradox raised in recent high-pressure experiments on graphite. We found that
quantum mechanics and the molecular dynamics simulations can provide pretty coincident predictions. This

shows that physical mechanics analysis can be useful tool in study of carbon matters under ultrahigh pressure.

Keywords graphite carbon nanotube ultrahigh pressure bond switching physical mechanics
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