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Is the Future Black?
The Search for Graphene and Carbon Materials
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Research into energy technologies and electronic devices is strongly governed by the available
materials. More recently, carbon allotropes and carbon-rich molecules play an increasingly
important role as electronic conductors, semiconductors and catalysts and are attractive
alternatives to established organic and inorganic materials. The unique physical and chemical
properties of the two-dimensional (2D) 1r-electron system graphene ask for its chemical synthesis.
We introduce a synthetic route to graphenes which is based upon the cyclodehydrogenation
(“graphitization”) of well-defined dendritic (3D) polyphenylene precursors. This approach is
superior to physical methods of graphene formation such as chemical vapour deposition or
exfoliation in terms of its (i) size and shape control, (ii) structural perfection, and (iii) processability
(solution, melt, and even gas phase).
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Upon pyrolysis in confining geometries or
“carbomesophases”, the above carbon-rich 2D-
and 3D- macromolecules transform into
unprecedented carbon materials and their
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carbon-metal nanocomposites. Exciting

applications are shown for battery cells and fuel — 2

cells. Further, transparent and conducting Cancer Diagnosis — Fuel Cell
window-electrodes are fabricated which can

replace ITO.
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