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§S21-1 | Investigation of exchange-bias in Mn,03@Co504
core-shell nanostructures
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The primary objective of this investigation is to harness
the engineered composite potential for implementation
in magnetic memory devices via modulation of the
exchange-bias (EB) characteristics. With this motivation
we prepared the Mn;03;@Co304 core-shell composites
by utilizing co-precipitation methodology. The structural
characterizations through HR-FE-SEM and TEM revealed
core and shell morphology having particle size around
110 nm and 22 nm respectively. The magnetic
investigations divulge an 86 K Neel temperature
transition alongside a significant EB registering a
magnitude of 2112 Oe at a temperature of 50 K, thereby
establishing its viability for integration within exchange-
bias driven applications. The training effect measurement
shows a decline of around 14% from initial value after
8 consecutive loops. The high EB at an optimal working
temperature, and minimal training effect loss advocates
an excellent potential of these compounds in diverse
technological realms, including the fabrication of
sensors, memory devices, and magneto-resistive reading
heads.
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Silica Ceramics as Thermal Management Materials for
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Silica aerogel, widely known as the lightest material in
the world, has a 3-dimensional silica framework with
a porosity of 95 % or more. Due to its high porosity,
silica aerogel exhibits extremely low thermal conductivity,
making it sublimely suitable for thermal insulation
applications. However, despite being environmentally
friendly and biocompatible, monolithic silica aerogel
suffers from various drawbacks, including low mechanical
strength, and high manufacturing cost. This study aims
to manufacture porous ceramics using silica aerogel
powder that can effectively replace the monolithic
aerogel with superior mechanical strength. The porous
ceramics made of silica aerogel powder will inherit the
predominant characteristics of the precursor powder,
namely high porosity, and lower thermal conductivity.
Moreover, the sintering process will impart the needed
mechanical strength, making it a practical candidate
material for a thermal management application. This
study made use of a commercially available low-cost
silica aerogel powder. Subsequently, the prepared
samples were sintered over a range of temperatures
(600-1000°C). Density comparison using the Archimedes
method, and an investigation of microstructure and
crystal structure, through SEM and XRD was undertaken.
Finally, thermal conductivity and mechanical strength
measurements were carried out. This study will give an
insight into the interlinked properties of density, thermal
conductivity, and mechanical strength of porous silica
ceramics.

Keywords: Silica aerogel, thermal conductivity, thermal
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Boundary by Heat Treatment Method
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The bismuth ferrite (BiFeOs, BFO) is a room-temperature
multiferroic material with high Curie temperature
(1100K) and high Neel temperature (653K). Base on the
multiferroic order of BFO system, it will be applied to
sensor devices and multi-storage memory devices.
However, the BFO cannot be approached to single phase
due to the bismuth volatility and valence electron state
transition of iron. It is a hinder to measure the
multiferroic property. To approach the single phase of
BFO system, solid solution with rare-earth orthoferrite
is the way to improve of the multiferroic property. In
a specific selected of solid solution, SmFeQ3 (SFO) with
BFO is improved the multiferroic property at
morphotropic phase boundary (BiossSmo.14FeOs). In this
study, BiogsSmo.14FeO3; ceramics are studied with
different sintering method; water-quenching (WQ),
air-quenching (AQ) and furnace-cooling (FC). The phase
and structure are observed rhombohedral and
orthorhombic phase. The ferroelectric remnant
polarization observed with 20 xC/cm?, 18 xC/cm? and
15 #C/cm? from WQ, AQ and FC. Enhanced ferroelectric
behavior is observed with increasing electric field and

| 2023 Fall Meeting

cycling number. The highest polarization is observed
from the WQ with 28 xC/cm? at 180 kV/cm.
Temperature-dependent dielectric constant is observed
the ferroelectric to paraelectric transition temperature
at 450 °C from the WQ. The piezoelectric properties
are measured with 35 pC/N and 22 pm/V from WQ.
The magnetic hysteresis loop is measured at room
temperature. The remnant magnetization is 0.16 emu/g
and coercive magnetic field is 1.25 T.
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When the solid oxide electrolysis cell (SOEC) is operated
at high current density, high internal oxygen pressure
be developed in the electrolyte close to the oxygen
electrode, leading to oxygen electrode delamination.
Prior modeling studies have shown that using an
electrolyte with high electronic conductivity can prevent
the internal high oxygen pressure and delamination.
In this study, two types of anode supported cells with
four-electrode system were prepared; a YSZ electrolyte
cell and an 8CYSZ (92% 8YSZ + 8% CeO2) electrolyte
cell with higher electronic conductivity than YSZ
electrolyte. The four electrode system includes a Pt probe
embedded in the electrolyte and a Pt reference electrode
on the electrolyte edge so we can determine the internal
oxygen partial pressure by measuring the electric
potential difference between the reference electrode and
the embedded Pt probe. As comparing of internal oxygen
partial pressure between YSZ and 8CYSZ cells in various
experimental investigated  the
relationship between experimental conditions and the
tendency of chemo-mechanical failure in SOECs.

conditions, we
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