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ABSTRACT

Multiferroics exhibit unique combination of ferroics properties simultaneously. For instance in
BiFeOs, magnetic and electric properties co-exist. In this work, Ca-doped BiFeO3 samples with
general formula, Bi;_,Ca,FeOs (x=0.00, 0.05,0.20, 0.25, and 0.30) have been synthesized in order
to find out the morphotropic phase boundary with different doping compositions. The Raman has

been carried to study the structural properties of the samples.
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9 magnetite (Fe304). We also describe
| various applications in detail. In concl

properties, size-controll

F

ABSTRACT:- Iron oxides are chemical compounds which have different polymorphic
forms, including y-Fe203 (maghemite), Fe304 (magnetite), and FeO (wustite). Among
them, the most studied are y-Fe203 and Fe304, as they possess extraordinary
properties at the nanoscale (such as super paramagnetism, high specific surface area,
piocompatible etc.), because at this size scale, the quantum effects affect matter
behavior and optical, electrical and magnetic properties. Therefore, in the nanoscale,
| these materials become ideal for surface functionalization and modificatioh in various
| applications such as separation techniques, magnetic sorting (cells and other
| biomolecules etc.), drug delivery, cancer hyperthermia, sensing etc., and also for
increased surface area-to-volume ratio, which allows for excellent dispersibility in the

solution form.
Iron oxide nanoparticle (IONP)-based available clinical apblicatio_ns are

RNA/DNA extraction and detection of infectious bacteria and viruses. Such

| technologies are important at POC (point of care) diagnosis. [ONPs can play a key role

in these perspectives. Although there are various methods for synthesis of IONPs, one

| of the most crucial goals is to control size and properties with high reproducibility to

accomplish successful applications. Using multiple characterization techniques to

identify and confirm the oxide phase of iron can provide better characterization

capability.
This work provides an in-depth overview of different properties,

synthesis methods, and mechanisms of iron oxide nanoparticles (IONPs) formation,
and the diverse range of their applications. Different characterization factors and
strategies to confirm phase purity in the IONP synthesis field are reviewed. First,
properties of IONPs and various synthesis routes with their merits and demerits are
described. We also describe different synthesis strategies and formation mechanisms

for IONPs such as for: wustite (FeO), hematite (a-Fe203), maghemite (7'—Fe2_03) and
characterization of these nanoparticles and

usion, we present a detailed overview-on the
formation mechanisms and applications of
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Abstract

The recent rapid develo

pment in perovskite solar cells has led to

earch interest due to their nota ble photovoltaic

significant res
5% power conversion efficiency for

performance,currently exceeding 2
small-area PSCs.the work is structured in three parts. First is a brief

overview of large-area PSCs,followed by a discussion of the preparation
methods and methods to improve PSC efficiency, quality and stability.
This review concludes the blade coating,slot-die coating, and ink-jet
printing carry the highest potential for the scalable manufacture of large

area PSCs with moderate-to-high PCEs.

A novel all-solid-state, hybrid solar cell based on organic-inorganic metal
halide perovskite (CHsNH3PbX3) materials has attracted great attention
from the researchers all over the world and is considered to be one of the
top 10 scientific breakthroughs in 2013. The perovskite materials can be
used not only as light-absorbing layer, but also as an electron/hole
transport layer due to the advantages of its high extinction coefficient,
high charge mobility, long carrier lifetime, and long carrier diffusion
distance. The photoelectric power conversion efficiency of the perovskite
solar cells has increased from 3.8% in 2009 to 22.1% in 2016, making
perovskite solar cells the best potential candidate for the new generation
of solar cells to replace traditional silicon solar cells in the future. In this
paper, we introduce the development and mechanism of perovskite solar
cells, describe the specific function of each layer, and focus on the
improvement in the function of such layers and its influence on the cell
performance. Next, the synthesis methods of the perovskite light-
absorbing layer and the performance characteristics are discussed.

Finally, the challenges and prospects for the development%%r%vs%,
ax
1 —

solar cells are also briefly presented. *
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population. The reduction of non-renewable energy sources like fossil
fuels causes the environmental issues, which lead to the advancement of
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ABSTRACT

In last few decades multiferroics ceramics has become one of the most important and exciting forefront

materials. It shows great promise for providing us in the ncar futurc that will change the direction of
technological advances in a wide range of applications. This paper is a brief review of the cffect of Sr** doping
on BiixSrxFeO; (x = 0.00, 0.05, 0.10, 0.15, 0.20, 0.25, 0.30) multiferroic ceramics has been investigated by
Raman spectroscopy. Showed a gradual change in crystal structure from rhombohedral (R3c) to
pseudotetragonal (P4/mmm) with enhanced divalent Sr2* ion concentration. All the 13 Raman modes predicted
by group theory (T'r3c = 4A; + 9E) for R3c structure of Bij«Sry FeOs (x = 0.00, 0.05, 0.10, 0.15, 0.20, 0.25,

0.30) were observed in the present study. E-1 to E-5 modes disappear completely as compared to parent BFO.

The structural phase transition and weakening of long-range ferroelectric order with increasing doping
concentration are thus further confirmed from Raman scattering spectra. A-site Sr** doping increases
fluctuations in cation-site occupancy and causes broadening in Raman modes .The results showed a change in

the magnetic order from antiferromagnetic for the undoped sample to the ferromagnetic order for the co-doped

samples. This change is attributed to the modulations in the magnetic moment due to crystal structure

distortions. All samples show high relative permittivity values, which were enhanced by doping with Sr2*

Keywords: Multiferroics, BiFeO3, Sr -doping, Raman Scattering
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