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Abstract: This paper presents the formulation of nanopowders of multiferroic samples like
BiFeo.sBao1Ca0.103, BiFeo7Bao15Cao1503, BiFeosBao2Cao203 and BiFepsBao.2sCao2s03 by solution
combustion method (SCM). The nanopowders of BiFegsBao1Cao10s, BiFeo7Bao 15Cao 1503,
BiFeo.sBao.2Cao 203 and BiFegsBao 25Cao 2503 samples were prepared using metal nitrates and glycine fuel as
initial starting materials. These nanopowder samples were processed by grinding them in an acetone
medium, calcining them at various temperatures, and finally producing pellets.
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l. INTRODUCTION
Ferroelectricity and ferromagnetism coexisting and interacting simultaneously in multiferroic

materials [1]. At room temperature, BiFeO3 manifests a ferroelectric Curie temperature Tc = 1103 K and G-
type antiferromagnetic Neel temperature Tn = 643K [2].

The multiferroic BiFeOs have number of key applications in spintronics [3], photovoltaics, optical
filters [4], sensors [5], catalytic [6], piezoelectric devices, photosensitizers [7], multistate storage [8] and
high density microactuators [9]. The number of formulation routes have been used for the synthesis of
BiFeO3 multiferroic ceramics like solid state reaction technique [10], combustion technique [11], auto-
combustion method [12] and sol-gel auto combustion method [13].

In this article, we have synthesized the BiFeogBao.1Cao.103, BiFeo.7Bao.15Cao.1503, BiFeo.sBao.2Cao.2-

O3 and BiFeo5Bao.25Cao.2503 multiferroic nanopowder samples through solution combustion method.
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1. Experimental Procedure:

Initial Materials:

The bismuth nitrate, ferric nitrate, barium nitrate, calcium nitrate and glycine were used as initial
starting materials.
Synthesis Process:

The preparation of BiFeogBao1Cao103, BiFeo7Bao15Cao1503, BiFepesBao2Cag203 and
BiFeo.sBap.25Cao 2503 ceramic samples were carried out using the precursors such as bismuth nitrate, ferric
nitrate, barium nitrate, calcium nitrate as an oxidizers while glycine was used as a fuel. The oxidizer (O) to
fuel (F) ratio was measured accurately to form the sample mixture by measuring the oxidizing and reducing
valences of the fuel [14].

The bismuth nitrate, ferric nitrate, barium nitrate, calcium nitrate and glycine taken in a stoichiometric
extent and were dissolved in a distilled water in a separate beakers thereafter, The mixture of these solutions
was transferred to a Pyrex dish and heated on a gas burner. Afterwards the continuous heating, the water gets
evaporated and finally a combustion takes place with formation of BiFeogBao.1Cao.103, BiFeg 7Bao.15Ca0.1503,
BiFeo.sBag.2Cao 203 and BiFeg sBao.25Cag 2503 nanopowder samples. The experimental process was given by
Chaudhari et.al. [15], these powders were grinded in an acetone medium and finally calcined at 200°C,
210°C, 220°C, 230°C for 1 hour 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. describes the complete experimental route for the formulation of the powder samples.
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Fig.1. Flowchart of preparation of BiFeo.gBao.1Cao.103, BiFeo.7Bao.15Cao.1503,
BiFeo.sBao.2Cao 203 and BiFeg sBag.25Cao 2503 multiferroic samples by SCM.
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Fig.2 Experimental process of synthesis of BiFeg sBao.1Cao.103, BiFe 7Bag.15Cao.1503,

BiFeo.sBao.2Cao 203 and BiFep sBag.25Cag 2503 samples.
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Fig.3 (a), (b), (c), (d) shows the synthesized powder samples of
BiFep.sBao.1Cap.103, BiFey 7Bag.15Cao.1503, BiFeg.sBao 2Cag.203 and
BiFeosBag.25Can.2503 ceramics by SCM.

Fig. 4 (a), (b), (c), (d) shows the pellets of the formulated samples of
BiFeo.sBao.1Ca0.103, BiFe.7Bao.15Ca0.1503, BiFeo.sBao.2Cao.203 and
BiFeo sBao.25Cao.2503 ceramics by SCM.
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Fig. 5 (a), (b), (c), (d) shows the solutions of BiFe, :Ba, {Ca, 0, BiFe,;Ba, ;sCag 10,
BiFe, ;Ba, .Cag ,0, and BiFe, sBag 5:Cag 50, samples and a combustion reaction
on a gas burner,

I11. RESULTS AND DISCUSSION:
Fig.1. shows the flowchart of sample preparation of BiFegsBao1Cao103, BiFep7Bao.15Cao.1503,

BiFeo 6Bao.2Cao.203 and BiFegsBao25Ca0.2503 materials and Fig.2. presents the whole experimental scheme
of synthesis of the nanopowder samples. Fig.3 (a), (b), (c), (d) shows the synthesized BiFeogBao.1Cao.103,
BiFeo.7Bao.15Cao.1503, BiFegeBao 2Cao 203 and BiFegsBao25Cao. 2503 powder samples. Fig. 4 (a), (b), (c), (d)
shows the pellets of the prepared BiFeosBao1Cao103, BiFeo7Bag.15Can1503, BiFepsBao2Cao20s and
BiFeosBap.25Cao 2503 samples. These formulated powder samples were grinded in an acetone medium,
calcined carried out at temperatures of 200°C, 210°C, 220°C, 230°C for 1 hour in a furnace. Fig. 5 (a), (b),
(c), (d) shows BiFeogBao1Cao103, BiFeg7Bao15Cao 1503, BiFeoeBao2Cao203 and BiFepsBao 25Cao 2503
samples solutions and the combustion reaction carried out on a gas burner.
IV. Conclusion:

In the present article, we have effectively synthesized the multiferroic BiFeosBao.1Cao.103,
BiFeo 7Bao.15Cao.1503, BiFeosBao2Cao203 and BiFegsBao2sCao2s03 powder samples and finally pellets

formation. At different temperatures, these powder samples were calcined.
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