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Reformation of Graphite Surface through Plasma Treatment. *

Kazuhisa Miura** and Hiroshi Yanazawa***

Various kinds of surface compounds exist on prism planes of natural graphite. It is found in this investigation that

the total surface area measured by N, adsorption at. LN, temperature increases through the plasma treatment, though

the prism surface area calculated from the amount. of oxygen-containing gases evolved on pyrolysis decreases slightly.
This demonstrates that the plasma treatment promotes the cleavage of the graphite crystal along (0001) plane. As
can be expected, the plasma treatment also changes the composition of the surface compounds: the difference in
contents of all gas species except CH,between 0 min and 30 min for treating time is larger than that between 30 min
and 90 min. It is very interesting, moreover, that the content of every gas except H, changes linearly according to the
length of treating time; there is an increase for CH,-content, while there is a decrease for CO-and H,0-content. The H,-
content, also becomes smaller when the treating time becomes longer.  The CO,-content remains unchanged by the

length of the treating time. It seems that some correlation among these contents exists.
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I*ig.1 Apparatus assembly for plasma treatment.
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Fig.2 SEM images of G25(above) and PFGAMelow).
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I'ig.3 Variation of total surface area (BET) and
prism surface area (calculated) with time
of plasma treatment. @:total surface
area, O: prism surface area.
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Table 1 Surface content of each gas, tomi amount of element. calculated fmm the surface content, and specific

surface area measured by N, adsorption.

Surface content total total total Surface
Sample 110 mole ¢! carbon hydrogen oxygen area
H20 CO2 Co CHa Ha /10° mole g m? g
G25 2.657 2278 2434 1.538 2.861 6.250 17.188 9.647 8.63
PFGA  1.737 0.900 3.697 1223 5.643 5.820 19.652 7.234 14.98
PFGB 1.625 0.850 3419 1.727 4.984 5.996 19.926 6.644 16.51
PFGC 1.433 0.857 3.155 2.305 5.005 6.317 22.096 6.302 21.51
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Fig.5 Relationship between the surface gas con-
tents. O: H,O versus CH,, ®: CH, versus
CO, @: H,0 versus CO.
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