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Study of new graphite intercalation compounds:
the key for novel carbon materials including metal nano-particles
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Mesoporous carbon having gold or silver nanoparticles on exfoliated graphene
sheets were produced from graphite oxide (GO) and metal complexes. The Au included
carbon was made by heating of the graphite intercalation compound (GIC) including
[Au(biby)Clz] in nitrogen gas atmosphere. Sample having Ag was producible by heating
GIC including [Ag(imH)2INOs complex. The particle sizes of gold and silver were 0.5 - 8
nm. The silver- containing sample showed catalytic activity for oxygen reduction. It
shows that the Ag sample is promising electrode catalysts for fuel cells such as direct
methanol fuel cells (DMFCs).

A study of new graphite intercalation compounds was also done. Some new
donor-type ternary GICs were produced. The donor-type GICs were made from alkali
metal, organic amine molecules and graphite. We observed that a few of the donor-type
GIC samples had amorphous structure. The construction process of the GICs was
reversible, i.e., the graphite could have layer structure again by desorption of
intercalated amine molecules. On the other hand, some accepter-type GIC samples were
produced from fluoride molecules and graphite. The GIC had fluoride ions on the

surface of graphene sheets. The content of the fluoride ions was higher with having



longer reaction time for the GIC's synthesis.
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Figure 1.  TEM images of Au or Ag included carbon samples made

by rapid heating (b).
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