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The objective of this research project is to synthesize new carbon-based
materials and pursue their functions. The synthesis is based on the high temperature and high
pressure processing of molecular solids. The results of this project are as follows: (1) We
synthesized large aromatic molecules containing nitrogen, and applied 5GPa pressure at room
temperature. We detected dimers and trimers in the processed solids, and concluded that partial
polymerization occurred. One of them showed ordered peaks in X-ray diffraction. (2) We synthesized
polyhydridecarbine, which has sp3 network carbon structure with hydrogen termination and applied
high pressure and high temperature. Crystalline solid with a lattice constant similar to Z-carbon,
a rare allotrope of carbon. (3) New processing of g-C3N4, a photocatalyst, was studied and
established some strategies to obtain materials with excellent photocatalytic activities. Those
results were analyzed with ab initio calculations.
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