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Abstract: This paper describes the synthesis of nanopowder multiferroic ceramics samples such as
Bio.sBao.1Cap.1FeOs, Bio7Bao.15Cao15Fe0s, BigsBag2Cao2FeO3 and BigsBag2sCag2sFeOs samples using
solution ~ combustion method. These  nanopowder  samples  of  BiogBao1Cao1FeOs,
Bio.7Bao.15Cao.15Fe03, Big.sBao.2Cao 2FeO3 and Bio.sBag.2sCag.2sFeOs were prepared using metal nitrates and
glycine fuel as preliminary precursors. These nanopowder ceramics were grinded finally in an acetone
medium, calcined at different optimized temperatures and finally pelletized in the form of pellets.
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l. INTRODUCTION
Several ferroic properties are displayed by multiferroic materials like ferroelectricity,

ferroelasticity, and ferromagnetism in a single phase [1]. At room temperature, BiFeOs has ferroelectric
Curie temperature (Tc = 1103 K) and G-type antiferromagnetic Neel temperature (Tn = 643 K) [2]. The
multiferroic bismuth ferrite (BiFeOs) have number of important applications such as nanoelectronics [3],
memory devices [4], optical filters [5], piezoelectric devices [6] and microelectronic devices [7].

The number of synthesis routes have been used for the preparation of BiFeO3 ceramics such as solid
state reaction route [8], mechanochemical synthesis technique [9], Sol gel method [10], hydrothermal
method [11], citrate gel technique [12], Co-precipitation technique [13] and liquid phase precipitation route
[14]. In this article, we have synthesized the Bio.sBao.1Cao.1FeOs,
Bio.7Bao.15Cao.15Fe03, BiosBao2Cao2FeO3 and BiosBag2sCao2sFeOs multiferroic ceramics via solution

combustion method.

IJCRT2412688 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ g243


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 12 December 2024 | ISSN: 2320-2882

Il. EXPERIMENTAL PROCEDURE:

Initial Materials:

The bismuth nitrate, barium nitrate, calcium nitrate, ferric nitrate and glycine were used as primary
starting materials for the formulation of Bi site codoping of Ba and Ca in BiFeOs.
Synthesis Process:

The preparation of BiosBao1Cao1FeOs, Bio7Bao15Cao1sFeOs, BioeBao2Cao2FeOs and
Bio.sBao.2sCao.2sFeO3 ceramic samples were carried out using the precursors such as bismuth nitrate, barium
nitrate, calcium nitrate, ferric nitrate as an oxidizers while glycine was used as a fuel. In order to prepare
the mixture of samples, the oxidizer (O) to fuel (F) ratio was properly considered using the oxidizing and
reducing valences of the metal nitrates and fuel [15].

The bismuth nitrate, barium nitrate, calcium nitrate, ferric nitrate and glycine taken in a
stoichiometric quantity and were dissolved in a distilled water in a separate beakers after that, these
solution were mixed together and conveyed in a pyrex dish for heating on a gas burner. Afterwards the
continuous heating, the water gets evaporated and finally a combustion takes place with formation of
Bio.sBao1Cag1FeOs, Bio7Bao.15Cao.15Fe03, BiosBao2Cag2FeO3 and BiosBao.2sCao2sFeOz powders. The
experimental procedure was given by Chaudhari et.al. [16], these powders were grinded in an acetone
medium and finally calcined at 210°C, 220°C, 230°C, 240°C for 2 hours in a furnace and finally carried out
for pellet formation. The following flowchart in Fig.1. shows the entire experimental procedure for the
formulation of these powder samples and Fig 2. depicts the detailed experimental process of formulation of

the powder samples.
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Fig.1. Flowchart of preparation of BiggBao.1Cao.1FeOz, Bio.7Bao.15Ca0.15Fe03,
Bio.sBao.2Cao 2FeO3 and BiosBao.2sCao 2sFeO3z multiferroic samples by SCM.
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Fig.2. Experimental process of formulation of Bio.sBao.1Cao.1FeOs, Bio.7Bao.15Cao.15Fe0s,

Bio.sBao.2Cao2FeO3z and BiosBag.2sCao.2sFeO3 powder samples.
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Fig.3 (a), (b), (c), (d) shows the synthesized powder samples of BiosBag.1Cao.1FeOs,
Bio.7Bao.15Cao.15Fe03, Bio.sBao 2Cag2FeOz and BigsBao.25Cap 2sFeO3 ceramics.

Fig.5 (a), (b), (c), (d) shows the prepared solutions of BiggBao.1Cao.1FeOs,
Bio.7Bao.15Caon.15Fe03, Bio.sBao2Cao2FeO3 and BigsBao 25Cao 25Fe03
samples and a combustion reaction on a aas burner.
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Fig. 4 (a), (b), (c), (d) shows the pellets of the formulated samples of
Bio.sBao.1Cap.1FeOs, Big7Bag.15Ca0.15Fe03, Big.gBao2Cao2FeOs and
Bio.sBao.25Cao 25sFeO3 ceramics.

I11. Results and discussion:

Fig.l. shows the flowchart of sample preparation of  BiogBao1Cag1FeOs,
Bio.7Bao.15Cao.15Fe03, BiosBao.2Cao2FeOs and BiosBao.2sCao2sFe03 materials in powder form and Fig 2.
illustrates the full experimental process of formulation of the powder samples.

Fig.3 (@), (b), (c), (d) shows the synthesized BiosBao1Cao1FeOs, Bio7Bao15Can15Fe0Os,
Bio.sBao.2Cao2FeO3 and Bio.sBag.25Cao.25sFeO3 nanopowder samples. Fig. 4-(a), (b), (c), (d) shows the pellets
of the prepared Bio.sBao.1Cag.1Fe0s3, Bio.7Bao.15Ca0.15Fe03, Bio.sBao2Cao 2FeO3 and
BiosBao2sCao2sFeOs samples. These formulated powder samples were grinded in an acetone medium,
calcined carried out at temperatures of 210°C, 220°C, 230°C, 240°C for 2 hours in a furnace. Fig. 5 (a), (b),
(c), (d) shows the prepared solutions of Bio.sBao.1Cao.1FeOs, Bio.7Bao.15sCan.1sFe0s, Bio.sBao.2Cao2FeOs and
Bio.sBao.2sCao.2sFeO3 samples and a combustion reaction on a gas burner.

IV. Conclusion:

In the present article, we have effectively produced the multiferroic Bio.gBao.1Cao1FeOs,
Bio.7Bao.15Cao.15Fe03, BiosBao.2Cao2FeOsz and BiosBao.2sCao2sFe0O3z nanopowder samples using solution
combustion method (SCM).
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