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Abstract — In multicomponent oxides of the transitional and uncommon earth components with perovskite
structure (Aeo3, A = uncommon earth, B = change metal) it is conceivable to enhance the
physicochemical and electrochemical properties with cation substitution in destinations An and B. In this
point perovskite-like oxides of Sr— Bi— Me— O frameworks (with Me = Cu [1-3], Co [4], Fe, Cr [5], Mn [6])
have been broadly contemplated. In this work we research the Sr— Bi- Ni— O framework where no
structures have been distributed notwithstanding the way that it ought to be conceivable to get
multicomponent oxides which display superconducting properties or are appropriate for oxide energy

component and layer production.
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INTRODUCTION

The samples with ostensible composition Sr3Bi2-
xNixO6-0 were set up from nitride forerunners and
calcined in air or oxygen current at 900 °c amid 10 —
15 hours, trailed by 20— 30 hours at 1000 — 1200 °c.
Transmission electron microscopy demonstrated the
presence of no less than 3 unique stages: a tetragonal
stage (a = 5.36 A, ¢ = 175 A), a firmly related
orthorhombic stage (ao = at/\2, bo = at * V2, co = ct)
and a minority cubic stage (a = 33.6 A).

EDX vyielded the cation proportion to be 22.0% Ni,
64.2% Sr and 13.8% Bi for the tetragonal stage, the
oxygen being too light to be in any way broke down.
On account of such a blend of stages with related cell
parameters X-beam powder diffraction is pointless for
structure assurance. We hence led an electron
crystallography study on the tetragonal stage.

Because of the cozy association with the orthorhombic
stage just couple of zone tomahawks allow to
recognize these two stages. Accordingly, we just
considered information from a solitary molecule
unmistakably recognized as the tetragonal stage in
this study. A sum of 13 distinctive zone tomahawks
were each recorded in chosen region electron
diffraction mode and with various precession edges up
to 4.1°. From the watched annihilations the space
assemble was resolved to be 14/mmm or 14mm. For
the structure solution we removed the forces from the
8 primary zone tomahawks yielding a sum of 109 free
reflections with a resolution of 0.8 A.

The information were rectified by a geometrical
Lorentz type factor and the structure was unraveled
(R = 29%) utilizing the SIR2008 program (Rajeshwar,
et. al., 2012). The solution contained all iotas aside
from one oxygen position. The structure can be
depicted as shaped by layers of edge sharing oxygen
octahedra. The layers are associated through
octahedron corners. In this commitment we contrast
the acquired structure with oxides containing other
progress metal particles and talk about the subject of
the missing oxygen position.

Aucxiliary data is basic for understanding physical and
concoction properties of materials. With the end goal
to increase basic data from nano crystalline materials
diffraction information from single nano grains ought
to be gathered. In these cases nano electron
diffraction is the method of decision, as it can test
single precious stones as little as 20 nm.

By and by structure solution by electron diffraction is
hampered by solid dynamical impacts and
predetermined number of sampled reflections. With
the end goal to diminish these downsides, schedules
for a semi constant examining of proportional space
were produced by Kolb at al. (Computerized
Diffraction Tomography — ADT) (Rajeshwar, et. al.,
2011, Alhakimi, et. al., 2013). Since the main give an
account of the "Arrangement of Titanium Oxide based
Nanotubes" [3] this kind of nano materials has been
examined seriously for its utilization in photocatalysis
or as semiconductor cathode in color sharpened
sunlight based cells. Fundamental examinations
demonstrated that there are distinctive
crystallographic stages shaped in nano sized titania
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frameworks relying upon the manufactured course.
Structures of every one of these stages are vital for
understanding the instrument of nano design
arrangement and physical properties of the product.
Here we present the structure analysis of the primary
product in the blend of titania nano bars from titania
upon aqueous treatment in concentrated burning soft
drink solution.

The structure analysis was performed by a blend of
ADT and precession electron system (Drexler, 2011).
Semi kinematical 3D electron diffraction informational
indexes from single nano precious stones were
gathered with a FEI TECNAI F30 transmission electron
magnifying instrument. Every single broke down
precious stone displayed diffuse scrambling. By the
by, a nearly requested precious stone was chosen for
diffraction information gathering. Cross section
parameters were resolved consequently by given
schedules. The structure was understood utilizing
direct techniques executed in SIR2008 and refined by
ShelxL. The confusion was imagined and portrayed by
the 3D recreated corresponding space.

STRUCTURAL ANALYSIS OF TITANATES

Metal oxide nanoparticles like titanium dioxide
exclusively and doped with other metallic mixes have
increased much significance because of their
multifaceted applications, all the more particularly in
catalysis, photocatalysis (Rajeshwar, et. al.,, 2011,
Alhakimi, et. al., 2013) and in the advancement of
electronic and photonic materials and gadgets (Nalwa,
2011). The blend and utilization of nanostructures
based on titanium dioxide has pulled in the
consideration of numerous researchers in various
fields, especially when the structures are littler than a
couple of nanometers and the quantum size impacts
end up huge. The underlying formal chips away at
semiconductor nanoparticles of quantum size amid
1981  (Drexler, 2011, Papavassiliou, 2014,
Perenboom, et. al., 2013) activated diverse action in
this field of examination. The vast majority of the
semiconductor materials, for example, the 1l/IV or lII/IV
mixes, demonstrate a quantum restriction impact in the
scope of 1- 20 nm (Rajeshwatr, et. al., 2012, Trindade,
et. al.,, 2011). The TiO2 nanoparticles display a
chemiluminescence conduct when the group size
stretches around 20 nm [9]. Likewise, the BaTiO3
structures demonstrate a change from a ferroelectric
stage to a nonferroelectric one when their size
abatements to under 100 nm [10, 11]. There are
reports of nonlinear optical reaction in poly(p-
phenylene-benzobisthiazole) layers installed with TiO2
layers in under a 50-nm2 zone [12]. The combination
of doped TiO2 by a sol- gel process has been
comprehensively considered. It is notable that
debasements like cations in a TiO2 gel permit the
control of the anatase— rutile stage progress and the
adjustment of the anatase stage at higher
temperatures [13, 14]. Along these lines, it is
additionally conceivable to acquire a wide assortment
of parallel oxides with the recipe ATiO3 by sol- gel

techniques [15-19] or composites, for example,
NdAIO3 nanocrystals implanted in an Al203 grid [20].
Besides, it has been accounted for that by joining sol—
gel with techniques for hydrolysis infusion it is
conceivable to synthesize paired oxide nanoparticles
and to create self-amassed clusters producing nanos
tructured superlattices [21]. The union of blended
oxides acquired from TiO2 is fascinating a direct result
of the conceivable mechanical use of these mixes.
Especially, cobalt titanate (CoTiO3) has an essential
effect in the production of semiconductor gadgets,
since with this oxide it is conceivable to fabricate thin
movies of high k steady [22— 24]. Also, it is notable
that TiO2, in its anatase or rutile stage, is a dielectric
material with an estimation of k which isn't effectively
come to by other metallic oxides, yet at the same time
it has a few hindrances against SiO2; thus the option
is to join the attractive properties of at least two oxides
to dispense with the unfortunate properties of every
individual material.

The sols got were made as gel in air at room
temperature for a half year. Little stone monuments
were gotten from the cobalt-doped TiO2 gels. In the
wake of maturing them, the indistinct stone
monuments were thermally treated in air at 550 C for
2 h, and the auxiliary analysis was finished utilizing a
Siemens D5000 X-beam diffractometer to distinguish
the crystalline stages. The samples were pounded to a
fine powder and were mounted on a Cu network with
indistinct carbon as a help for transmission electron
microscopy (TEM) analysis. The HRTEM images were
gotten in a FEG FEI Tecnai TEM with an increasing
speed voltage of 200 kV, a circular abnormality of Cs =
1 mm and a point resolution of = 1.6 A. The HRTEM
images were gotten in advanced configuration utilizing
the camera inside the magnifying lens, and the
computerized images were handled in both the
genuine and Fourier spaces. This preparing was
utilized for sifting the comparing frequencies for each
stage in the sample; with this procedure the structure
of the watched sample can be improved.

From the exploratory information, models for each
group were gotten by utilizing the modules of Crystal
Builder and the visualizer of Cerius [2] by Accelrys.
The models were utilized to compute the base vitality
arrangement for nanoparticles for each situation lastly
the gotten setups were utilized to ascertain HRTEM
mimicked images by utilizing the SimulaTEM
programming created by Gomez ' and Beltran [29],
which is based on ' the utilization of the multislice
strategy. Both the trial and hypothetical information
were contrasted all together with comprehend the
conduct of the sol-gel-synthesized nanopatrticles.

HUGENESS OF THE STUDY

Samples gotten by this method are relatively
expansive thus it was conceivable to dispense
comparative samples for various portrayals. The first
was to distinguish the crystalline stages present in the
synthesized material, including an analysis at various

Dr. J. Altaf Ahamad*

A Structural Analysis of Titanates and its Significance [l

l\)‘ www.ignited.in



Journal of Advances and Scholarly Researches in Allied Education
Vol. VII, Issue No. Xlll, January-2014, ISSN 2230-7540
temperatures that enabled us to study the warm

reaction based on the crystalline structures which are
related with the appearance in the diffractogram.

X-beam diffraction (XRD) design for the samples with
various focuses is appeared. From these XRD designs
it is conceivable to recognize that, for the 0.03 cobalt
molar fixation, simply the anatase period of TiO2 is
available, while for alternate focuses we could
distinguish blends of anatase and cobalt titanate
stages. Obviously, it very well may be seen that the
amount of titanate increment altogether when the
cobalt focus increments in the sols.
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