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Magnetic evaluation of catalytic activity of graphene and its derivatives
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Correlation between spin magnetism and chemical structure is investigated
for graphene and its derivatives. We found novel Functional group-dependent spin magnetism in
graphene, where the localized spin states emerges depending on the topological modification of
graphene lattice by attaching functional group. Based on the magnetic evaluation restults, large
numbers of run for an oxidative coupling reaction of aromatic amine was perfomed with graphene
catalyst with hydroxy groups. By statistical analyzing, of the reaction yield and structural and
magnetic evaluations, we clarified that nitrogen atoms incorporated into graphene catalysts also
plays an important role for the catalytic activities.
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Table 1 O/C and N/C ratio by XPSand
GC-Yidd using various GO Samples as catalyst

GO sample o/C N/C Yield (%)
GO-Pristine 0.60 0 21
GO-after 0.08 0.05 23
baGO-Pristine 0.44 0 13
baGO-after 0.09 0.05 39
wGO-Pristine 0.52 0 13
wGO-after 0.15 0.05 52
wbaGO-Pristine 0.41 0 14
whbaGO-after 0.11 0.04 57
rbaGO-Pristine 0.11 0 6
rbaGO-after 0.10 0.02 6
No catalyst - - 3
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