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Supervisor’s Foreword

In the past two decades, accompanied by the development of nanoscience and
nanotechnology, the research field of nanowire films has flourished with research
activity both fundamental and applied. Ordered nanowire films of a diverse range of
compositions and architectures were assembled after synthesis showing tailored
physical and chemical properties. Macroscopic-scale integrating nanowires from
disordered nanowire solution into ordered or controlled assembled structures will
provide an advanced understanding of self-assembly and a new way for tailoring
the properties of nanowires for application potential.

In this thesis, in the introduction section nanowire assembly strategies are
summarized and many related literatures are also highlighted. However, we still
meet serious issues and encounter severe challenges in fabrication of macroscopic
nanowire assemblies.

Using simple solution-based strategies, such as microwave-assisted method and
solvothermal process, uniform and high-quality one-dimensional nanowires were
synthesized with sufficient characterization. The rational design and precise shape
and size control of one-dimensional nanostructures through solution-based
approaches plays an important role in fabricating functional nanodevices.
Macroscopic well-defined periodic Tellurium and W18O49 nanowire mesostructures
can be produced by the Langmuir–Blodgett (LB) technique without any extra
hydrophobic pretreatment or functionalities. Based on the reactivity of the Te
nanowire arrays, Te-telluride heteronanowire films were obtained with component
and structure controllable. Using LB technique, Ag nanowires and Te nanowires
were selected to construct co-assemblies. Besides LB technique, liquid–liquid
interface, electron beam, and flowing shear interaction can provide driving forces
for nanowire assembly. The ability to manipulate the assembly of nanowires,
together with an understanding of the structure-dependent properties will offer a
great opportunity to rationally design new nanodevices with substantially enhanced
performance.

v



This thesis provides fresh insight into the nanowire assembles and their func-
tionalities. Based on these insights, versatile interface-induced nanowire assembly
strategies are innovatively developed to optimize the applications. These findings
also open opportunities for designing new nanodevices with ordered nanowire
films.

December 2016 Prof. Shu-Hong Yu
Hefei, China
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