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Peculiarities of ultra-sound dispersion of thermally expanded graphite
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Abstract

Thermally expanded graphite (TEG) is one of the best precursors for receiving of plane nano-
dimensional particles. Crucible graphite of Taigin deposit was used as a basic material to receive TEG. It is
established that repeated thermo-chemical, as well as additional mechanical TEG dispersion does not lead to
formation of nano-dimensional graphite particles. In order to receive graphite particles with several nano-
meters of thickness, TEG was treated by ultra-sound dispersion in four liquid mediums. Different influence of
chosen liquid mediums on the process of ultra-sound dispersion of TEG particles is conditioned by
peculiarities of liquids’ behavior in cavitation process, it is described integrally by a notion “erosion activity”.
Erosion activity, in the first turn, depends on the superficial tension. The quantity of the received broken
material is defined by the depth of penetration of the liquid into the body volume, which depends on liquid
wettability. The used liquids: water, acetone, benzene and toluene had different polarity and superficial
tension that allowed to put into reality different physical and chemical effects at TEG dispersion. Benzene has
the lowest meaning of superficial tension, it moistens the graphite surface very well and penetrates easily into
its micropores. Despite of the relatively low erosion capacity, non-polar organic liquids, penetrating to the big
depth into the graphite particle’s volume are capable to provoke a visible breaking influence at ultra-sound
dispersion on inner graphite structures and its breakage into plates. The best results of breakage are reached at
use of benzene that has zero molecule polarity and the best wettability of graphite surface. At ultra-sound
dispersion in all environments, plane graphite particles are received that are several dozens of nano-meters
thick. However, some particles broken in ultra-sound have visible fluctuations from ideal plane form and can
form complicated spatial figures of irregular structure. The received results may be a base for creation of a
method for receiving of thin graphite plates with geometrical parameters that are necessary for making of
composites and objects of nano-techniques.
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