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Abstract A flower-like boehmite nanostructure was pre-
pared through a template-free chemical route by the self-
assembly process of nanosize petals 800–1000 nm long,
200–250 nm wide, 20–50 nm thick and having an average
crystallite size of about 2.21 nm. X-ray diffraction analy-
sis (XRD), transmission electron microscopy (TEM), scan-
ning electron microscopy (SEM), DTA/TGA analyses and
Brunauer–Emmet–Teller (BET-N2) analyses were used in
order to characterize the product obtained. XRD results ex-
hibited that the obtained nanostructures composed of pure
orthorhombic AlOOH phase. The effects of Cl− ions and
TEA on the growth of boehmite three-dimensional nanoar-
chitectures in the presence of NO−

3 ions were investigated.
BET analyses of as-prepared material demonstrate that this
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nanostructure material has a high specific surface area, as
high as 123 m2 g−1.

1 Introduction

Recently, one-dimensional (1D) nanostructures have at-
tracted the attention of many researchers, due to their po-
tential applications in various areas of nanoscience and
nanotechnology, such as electronics, optics, lasing, sensing,
magnetism, energy storage, biomedical sensors and electro-
chemistry [1–5]. Owing to their great chemical flexibility
and synthetic tenability, the solution-based routes provide
a simple approach toward 1D nanomaterials, using either
multiple-source precursors or single-source precursors [6].
The hydrothermal method has been proved to be interest-
ing as an effective procedure because of its low tempera-
ture and simple process control [7]. Therefore, hydrothermal
processes have emerged as powerful tools for the fabrication
of many fascinating nanostructures, particularly anisotropic
nanomaterials [8–11].

Development of materials with improved applications de-
pends not only on the compositions but also on their mor-
phologies. There are a large number of potential applica-
tions that might be realized by making novel morpholo-
gies of the materials. For instance, the control of size and
shape of nanoparticles is essential for the application and
development of nanodevices. So, it would be a good reason
for preparation of materials with the same composition but
different morphologies [12, 13]. Furthermore, for advanced
technologies, the research was focused on organizing 1D
nanomaterials into well-aligned patterns of nanocrystals, as
this may provide relevant applications in optical, electronic
and biomedical devices [14–16].
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