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Synthesis and Characterization of Lanthanum
Zinc Aluminate.
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Abstract: Thermal barrier coating materials (TBC) are
temperature resistance material which is applied to components in
gas turbine or rocker engine in order to improve the life of the
component. In this work, the lanthanum Zinc Aluminate are
extracted in the form of powder and synthesized using the sol gel
process. For sol gel process, Sample of different weight are taken
and mixed with distilled water and these are prepared with a
controlled stoichiometry by mixing of components. The powder
which is obtained from the sol-gel process is to be characterized
and the reported.
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I. INTRODUCTION
Thermal barrier materials (TBMs) are ceramic coatings
materials which are applied in the metal component used in
rocket engines or gas turbine engines. These engines are used
in higher temperature applications. For the betterment of the
service of the component, coating is necessary for the
component. Though many research works were started 50
years ago in the TBMs, still some research is going on to find
the new coating materials to improve the life of the
component and also the efficiency. Alejandro Hernández et
al, (2009) studied start-up cycle effects on ceramic coating
that were used as thermal barrier for a gas turbine bucket
application. [1]. In this work, effect of the ceramic coating for
the gas turbine bucket is studied using CFD software. They
reported that the thermal barrier coating of 100 micro meters
can reduce the temperature by 2000 C C. L. Wang et al,
(2011) conducted studies on novel structure on low thermal
conductivity for TBCs [2]. They explained theextremely
low thermal conductivity obtained for the TBCs.. In their
work, Lanthanum Zirconate was used as TBC. Lisa Pin et
al, (2011) conducted processing, repairing and cyclic
oxidation behavior of sol–gel method based TBCs [3]. They
explained that why the sol-gel thermal barrier coating is
prepared using dip coating method. There was a possibility
to reduce the crack formed while heat treatment. Y. Wang et
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al, (2011) studied the influence of pores on the thermal
insulation performance of TBCs which was prepared by using
the atmospheric plasma spray technique. [4]. They revealed
that the defects in materials show most significant role on the
active thermal conductivity. Shen Wei et al, (2012) studied
the defects performance on the actual thermal conductivity
of TBCs [5]. They reported that it was hard to create structure
property interactions in thermal barrier coating.
Lorenzo Malavasi Et al. (2003) [6] discussed about the
characterization of nanocrystalline La1-xNaxMnO3+δ
samples. Rodica Rogojan Et al (2011) [7] studied about
AlCl3 as precursor; the sol-gel method consisted in the
preparation of AlCl3 ethanolic solution. Many researchers
have worked on TBCs, but still some lack of information
available in thermal barrier coating powder, In this work, the
lanthanum Zinc aluminate (LZA) is to be synthesized using
the sol gel process. The extracted powder is to be subjected to
different heat treatment temperature to characterize the
powder
II. MATERIALS AND METHODS
A. Materials used
Author (s) can send paper in the given email address of the
journal. There are two email address. It is compulsory to send
paper in both email address.
B. Synthesis of lanthanum Zinc aluminate.
The beaker is first cleaned and washed with distilled water
and also dried in vacuum oven. All the materials and solvents
were weighed in electronic weighing balance and mixed in
cleaned beaker. A 1000 ml beaker is filled with 600 ml of
distilled water and the materials are mixed in water. The
beaker is kept on magnetic stirrer and the temperature
maintained on stirrer is 80°C. It is maintained with same
temperature until the solution is changed in to gel. As soon as
the solution is transformed to gel, the beaker is covered with
aluminum foil to avoid fumes in environment. After the
solution is transformed to gel the stirrer rpm must be kept at
zero so that on further heating the gel transforms to bulk
powder. The powder is obtained and let to dry. The dried
powder is taken in a mortar and is grinded carefully. After
extracting the powder, the powders are sintered at 450°C and
750°C for four hours
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Fig. 1.Transformation Of Solution To Gel

Fig. 3. XRD for LZA powder annealed at 450°C

Fig 2.Powder Formation
III. RESULTS AND DISCUSSION
This The XRD pattern for lanthanum zinc aluminate are
shown in Fig 3 and 2 for having powder annealed 4500C and
7500C respectively. The magnetic plumbite structure is
mentioned in the XRD for having peaks at 2θ=320. The other
kind of characteristic were observed at 2θ=28° and2θ=32° for
the annealed powder at 450°C and also 2θ=30° for annealed
powder at 750°C
It was observed that the widening of peak (larger half
width full maximum) ensured the nono- scale average size
of the particle. The maximum intensity and sharpness of
peak was found powder annealed at 7500C
The size of the particle is calculated by
using the debye scherrer’s formula from the XRD data
Mean grain Size=

Fig. 4. XRD for LZA powder annealed at 750°C
fig.3.From the SEM (fig.4), it is confirmed that smooth and
uniform patterns are associated with fine grain( 80nm and
114.02nm) for powder form of lanthanum zinc aluminate
which are annealed at
750°C

(1)

Where λ=1.54060A,
β=B-b;
β is the width (observed) of the peak at an angle 2θ, a half the
maximum intensity, (half width full maximum), and b is the
effect of the instrument as determined from the nano
crystalline diffraction line.
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Fig. 6. SEM image for lanthanum zinc aluminate powder
annealed at 750°C
IV. CONCLUSION
The lanthanum zinc aluminate powder is successfully
extracted by using the sol gel method It was observed that the
powder was amorphous when it was sintered at 450°C and
Nano form when it was sintered at 750° C
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