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a b s t r a c t

Three-dimensional (3D) bundles of self-assembled lanthanum hydroxide nanorods with average crys-
tallite size of about 20 nm were fabricated via a facile and rapid microwave-assisted chemical route.
The obtained material was characterized with X-ray diffractometry (XRD), scanning electron microscopy
(SEM) and transmission electron microscopy (TEM) investigations. The obtained nanorods have average
diameter of about 115 nm and average length of about 730 nm. Self-assembly of primary La(OH)3 nanopar-
ticles and their subsequent anisotropic growth along 〈2 0 0〉 direction, was proposed to be the mechanism
for the formation of 3D bundles of nanorods, using TEM images. The thermal behavior of the obtained
La(OH)3 powder was also investigated by differential thermal analysis and thermal gravimetric (DTA/TG)
method.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

Due to their fascinating photonic, optoelectronic [1], catalytic
[2], and magnetic [3] properties which originate from their 4f
orbital electrons [4], rare earth compounds are promising candi-
dates for catalysts [5], up-conversion phosphors (UCPs) [6] and
time-resolved fluorescence labels for biological detection [7]. Lan-
thanum hydroxide (La(OH)3) and oxide (La2O3) are novel rare
earth compounds which have been prepared so far with various
nanoscale morphologies such as nanopowders [3,8], nanotubes [9],
nanorods [10,11], nanowires [2] and nanobelts [12]. These materi-
als have lots of applications in catalysts [10], superconductors [13],
exhaust-gas convectors [14], hydrogen storage materials [15], opti-
cal coatings [16] and next generation high dielectric constant gate
dielectrics [17].

Up to now, there are few reports on the preparation of
La(OH)3 nanostructures through different methods like sol–gel
[18], hydrothermal [19,20], solvothermal [21] and template-
assisted routes [22]. Among the different processes utilized for the
synthesis of nanomaterials, microwave-assisted synthetic routes
have attracted researchers for rapid formation of novel nanoarchi-
tectures such as nanorods [23], nanotubes [24], hollow structures
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[25] and flower-like architectures [26], together with its sim-
plicity, uniformity and efficiency in energy consumption [25].
Although, microwave-assisted phase transformation of solvother-
mally obtained La(OH)3 nanorods to La2O3 nanorods has been
investigated by Tang et al. [21], formation of La(OH)3 nanostruc-
tures using microwave irradiation has not been investigated before.

On the other hand, self-assembly mechanisms are novel
techniques which are recently utilized for the formation of compli-
cated architectures applicable in nanoscience and nanotechnology
[27,28]. Herein we report the formation of three-dimensional (3D)
bundles of self-assembled lanthanum hydroxide nanorods through
a simple microwave-assisted route. To the best of our knowledge,
it is the first report dealing on preparation of such La(OH)3 nanos-
tructures using a microwave-assisted method.

2. Experimental procedure

All the raw materials used in this investigation were of analytical grade and
was purchased from Merck Co. of Germany. A simple microwave-assisted route was
performed for the formation of bundles of lanthanum hydroxide nanorods, as fol-
lows: 1 g La2O3 powder was mixed with 30 ml sodium hydroxide solution (NaOH,
10 M) for about 1 h to obtain a milky homogenous solution. Then the obtained mix-
ture was heated in a microwave oven (900 W, 2.45 GHz, single mode, Tecnokit3610,
Italy) for 60 s and a white precipitate was obtained which then filtered and separated
with centrifugation and washed with distilled water and ethanol for several times.
The resulted white mass was dried in an oven at 60 ◦C for 24 h. The obtained pow-
ders were characterized with powder X-ray diffraction analysis (XRD, Simens D500
diffractometer) in the range of 25–75◦ using Cu K� radiation. Scanning electron
microscopy (SEM, Philips XL30) and transmission electron microscopy (FEG-TEM,
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