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by Fullerenol

Fullerene (C60) consisting of twelve five-membered rings and twenty six-membered rings
has a high chemical reactivity due to the low energy level of lowest unoccupied molecular
orbital. The high reactivity of fullerene enables to produce oxidized or hydroxylated
derivatives. Fullerene derivatives are expected as reinforcing agents (fillers) and radical
scavengers of polymers. However, it has been extremely difficult to disperse them finely in
polymers, because they tend to agglomerate due to intermolecular interactions such as van der
Waals forces or hydrogen bonds. In this thesis, a natural rubber containing fullerenol
(C60-OHjo) was prepared by the following two methods; one by mixing a C60-OHj¢ aqueous
solution with a natural rubber latex followed by coagulation (wet method) and the other by
mixing C60-OH;o powder with a solid rubber by an open roll mixer (dry method). C60-OH;,
mixed by the wet method was homogeneously dispersed in the rubber, while the particle
prepared by the dry method even reached 70um in size. As a result, a rubber composite
having finely dispersed C60-OH;p was obtained by the wet method. The vulcanized sample
of the composite (C60-OHjy wet method) exhibited higher modulus, tensile strength, and
elongation, indicating that the sample of finely dispersed C60-OH;phad a reinforcing effect.
The sample damage due to the heat treatment was smaller, showing that C60-OH, possessed
anti-aging effect. On the other hand, C60-OH;y mixed with the dry method formed
aggregates and had negligible reinforcing and anti-aging effects. The radical scavenging
ability of C60, C60-OH;y, and C60-OH,4 was measured by the decrease rate of the radical
concentration due to 2,2-diphenyl-1-picrylhydrazyl (DPPH). No change was observed in the
ESR signal for C60 even at the addition of 100 times of DPPH to C60. On the other hand, the
signal for C60-OHio significantly decreased as the ratio of DPPH to C60-OHj, increased.
The signal almost disappeared at the addition of 10uM of DPPH to C60-OH;o. When 0.1uM
of DPPH was added to C60, C60-OH;¢ and C60-OH,4, C60-OH;y and C60-OH,4 reacted with
DPPH radical much faster than C60. The highest reaction rate was observed for C60-OHs.
The high reaction rate of C60-OH can be explained by the presence of phenolic OH group
and/or shorter conjugation length of C60-OH and the fast reaction with the radical may lead to
a higher anti-aging effect.




