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Abstract

Abstract

Low-dimentional materials are active area in materials science. Two-dimensional (2D)
materials, as a group of low-dimensional materials, have demonstrated their wide
applications in chemistry, physics, materials, and biology, due to their unique
morphology and outstanding performance. In this thesis, we systemastically investigate
the preparation and conformation control of 2D materials. A novel 2D graphene-like
aluminum oxide is prepared, and a new method to produce tuble-like graphene
nanoscrolls is devised.

Following the bottom-up strategy, we develop a novel method to synthesize two
dimension aluminum oxide nanosheets (2D-Al>Oz), which have non-layered structure.
Our method involves depositing the amorphous basic aluminum sulfate (BAS) onto the
GO template, and converting the BAS while removing the GO via calcination in air.
Detailed investigation reveals that the amorphous structure of the precursor is crucial
for the formation of intact 2D metal oxide nanosheets. The aluminum oxide nanosheets
are used to adsorb fluoride ions in aqueous solution, and show large adsorption capacity
and fast adsorption kenitics.

We devise a new method, namely, organic solvent assisted lyophilization (OSAL),
to prepare graphene nanoscrolls (GNS). The organic solvents with high boiling point,
are found able to induce asymmetric stress on the graphene sheets, and change the
conformation of graphene from 2D stretching sheet to one-dimensional scroll. GNS and
vartous GNS based composites are synthesized with this OSAL method. The
electrochemical performance of GNS/PANI as the electrode materials in supercapacitor
is further investigated. They show better cyclic stability compared with traditional
graphene/PANI composite, because GNS can efficiently confine the PANI and release
the strain of PANI during the redox cycles.

Key words: graphene; aluminum oxide; nanoscrolls
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