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Vacancy defects were introduced by oxidizing nanocarbon materials with oxygen and
m—chloroperoxybenzoic acid, followed by heat treatment. To control the size of the vacancy
defect, the defect structure was analyzed in detail by transmission electron microscope,
X-ray photoelectron spectroscopy, and density functional theory’ s calculation. As a
result, oxidation by oxygen proceeds even below 250 degree C, and carbon monoxide and
carbon dioxide and vacancy defects were formed via carbonyl and lactone groups. By
epoxidization of fullerene, epoxy, carbonyl, and lactone groups were formed. The amount
of epoxy and lactone groups were reduced, and carbonyl and carbone were remained. Vacancy
defects were observed using transmission electron microscope, but the proof that the
vacancy defects were created by heat treatment is necessary in the future.
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#% 1 Possible structures of 2 epoxy groups
on Cg and decomposed structures of the
epoxidized Cg and their relative energies

(in kJ mol™).

#% 2 Possible structures of 3 epoxy groups
on Cg and decomposed structures of the
epoxidized Cg and their relative energies

(in kJ mol™).
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