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Development of Liquid-Crystalline Graphene-Based Semiconducting Elastomers
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Silica particles stabilized by poly(vinyl alcohol) in water was spin-coated on hig
hly orientated pyrolytic graphite. The oxygen-plasma etching of the graphite resulted in the formation of
graphite pillars. The reaction of the pillars with KMn04, NaNO3, and H2S04, and subsequent exfoliation all
owed to produce graphene oxide disks. The surface of graphene oxide disks was chemically modified by polym
erizable liquid-crystalline molecules with amine groups so that the modified graphene oxide could be solub
le in organic solvents and exhibit nematic and smectic liquid-crystalline phases. The resulting modified g
raphene oxides containing Irgacure 651 as a photoradical initiator were polymerized by UV irradiation, whi
ch led to the formation of free-standing films. However, due to the high degree of crosslinking of each gr
aphene oxide disks, semiconductive elastomers that can change the conductivities by mechanical force have
not yet been developed.
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