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Abstract: A major challenge in the applications of low-dimensional carbon materials
(fullerene, carbon nanotube, graphene, and C4H) is their controllable synthesis with
identical chirality or diameter, metallic or semiconducting properties, and layers. In this
report, I will talk about the influences of the structures or the sizes or the types of catalysts,
the flux or the species of carbon sources, and the template (organic molecules and
cloning), as well as the temperature in the chemical vapor deposition (CVD) synthesis
process[1]. In addition, I will also focus on the catalytic properties of low-dimensional
carbon materials in oxygen reduction reactions (ORR) at the cathode in full cells [2], Li-O2
cell [3], Li-S cell [4], and dye-sensitized solar cells [5], as well as organo-catalysis [6] and
molecule motor [7]. The achievements are expected to provide important theoretical basis
and guidance for designing inexpensive, durable, and efficient new low-dimensional
carbon-based catalyst and development of controllable synthesis of carbon materials.
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