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Abstract :

Low-dimensional carbon-based nanomaterials can be simply synthesized using
low-cost and eco-friendly methods based on earth-abundant and sustainable
precursors. In addition, such nanomaterials possess several superior materials
properties, such as tunable electronic states, excellent stability, and engineerable
electrochemical properties. Among carbon-based nanomaterials, carbon
quantum dots (CQDs or referred to as graphene QDs) compose of nanoscale sp?
graphitic framework and edge/surface functionalization. As a result, the CQDs
can hold both advantages arising from two-dimensional graphene and
zero-dimensional QDs, thus would be promising nanomaterials in optoelectronic
and energy-related applications.

In this one-year project, we have successfully prepared hydrophilic CQDs with
well-controlled graphitic structures and edge functionalization using bottom-up
molecular fusion method based on the nitrated pyrene. Due to several unique
materials properties, such as large surface areas, high conductivity, efficient
charge transfer, and interfacial bonding sites, they would be promising additives
for WOs-based electrochromic devices, which could enhance the electrochromic
properties, such as coloration efficiency, switching time, and cyclic stability. We
have investigated their materials, optical, and electrochemical properties for the
CQDs/WO3; composites using different spectroscopic techniques. Moreover,
hybrid inorganic-organic electrochromic devices were also fabricated based on
the CQDs/WO3; composite films. Indeed, the enhanced electrochromic properties

were observed by tuning the loading contents of CQDs.
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