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Abstract:

This paper presents the synthesis of Ca doping at Bi site and Pb doping at Fe site samples
such as, Bio.sCao2FeosPbo203  BiosCaosFeosPbosOs  BiosCansFeosPbosOs  and
Bio.2Cao sFeo.2PbosO3 multiferroic ceramics via solution combustion method (SCM). These
BiosCao.2FeosPbo.20s, BiosCaosFeosPho.sOs, Bio.sCaosFeosPbosOs and Bio.2Cao.sFeo.2PbosOs
ceramic materials were formulated by using metal nitrates and glycine fuel as an initial starting
precursors. All these formulated powder samples were grinded in acetone medium, calcined at
higher temperatures. Afterwards, all these powder samples were pelletized in the form of pellets.
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Introduction:

Due to the strong interaction of electric, magnetic, and structural order parameters that
results in the simultaneous occurrence of ferroelectricity, ferromagnetism, and ferroelasticity [1].
The multiferroic BiFeOs shows ferroelectric transition around 1103 K and antiferromagnetic
transition at the Neel temperature around 643 K [2]. The multiferroic BiFeOz material has
number of prime applications in various fields like magnetic field sensors, detectors,
photovoltaics, optical filters [3], spin field effect transistors, electrical switching,
nanoelectronics, magnetoelectric random access memories (MERAM), high frequency filters,
sensors [4], Piezoelectric devices, Photosensitizers [5], multistate storage [6], quantum
electromagnets, photonics, electronics [7], satellite communications, smart devices [8].

The number of techniques have been used for the formulation of pure, doped and
codoped BiFeOs ceramic samples such as citrate method [9], auto-combustion method [10],
citrate combustion reaction method [11], hydrothermal technique [12], solid state method [13],

sol gel technique [14] and solution combustion synthesis route [15]. In this present article we
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have prepared the BiogCao2FeosPbo203 BiosCaosFeosPbo4Os, BiosCaosFeosPbosOz and
Bio.2Cao.sFeo.2Pbo.sO3 ceramics samples through solution combustion method.
Experimental Procedure:

The preparation of Big.gCao2Feo.sPbo.203, Bio.sCao.aFeo.sPbo.4O3, Bio.4Cao.sFeo.4Pbo.sO3 and
Bio.2Caon.sFeo.2Pbo.sO3 multiferroic ceramics were formulated using solution combustion method
(SCM).

Materials:

The primary materials used are bismuth nitrate, calcium nitrate, ferric nitrate, lead nitrate
and the fuel glycine.
Synthesis Process:

The preparation of Bio.sCag.2FeosPbo.203, Bio.sCag.sFe0.6Pbo.403, Bio.sCag sFe0.4PbosO3 and
Bio.2Cao.sFeo2Pbo.gO3 ceramic samples were carried out using the precursors such as bismuth
nitrate, calcium nitrate, ferric nitrate, lead nitrate as oxidizers while glycine was used as a fuel.
Using the oxidizing and reducing valences of the metal nitrates and fuel, the oxidizer (O) to fuel
(F) ratio was exactly taken consideration when producing the sample mixture [16].

The bismuth nitrate, calcium nitrate, ferric nitrate, lead 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 collected and taken in a pyrex dish for heating on a gas burner.
Subsequently the constant heating, the water gets evaporated and lastly a combustion takes place
with formulation of the Bio.sCao.2Feo.sPbo.203, Bio.sCao.aFeosPbo4O3, Bio.sCaosFeo.sPbosOs and
Bio.2Cao.sFeo.2Pbo.sO3 ceramic samples. The experimental procedure was provided by Chaudhari
et.al. [17], these powders were grinded in an acetone medium and calcination was carried out at
400°C, 430°C, 460°C, 490°C for 2 hours in a furnace and finally pellet formulation. Fig.1
presents the flowchart of synthesis of Ca and Pb doped BiFeO3z ceramic samples. Fig.2 describes
the experimental methodology of formulation of Ca and Pb doped BiFeOs ceramics. Fig.3 (a),
(b), (c), (d) depicts the synthesized powders of BiogCao2Feo.sPbo203, BiosCaosFeo.sPbo.4Os,
Bio.4Cao sFe0.4PbosO3z and Bio.2CapsFeo2PbosOs multiferroic ceramics. Fig.4 (a), (b), (c), (d)
shows the pellets of the synthesized powder samples such as Bio.gCao2FeosPbo20s3,

Bio.sCao.aFeo.6Pbo.4O3, Bio.4sCaosFeo.4PbosOs and Big2Cao.sFeo.2Pbo.sO3 ceramics.
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Fig.1. Flowchart of preparation of BiogCao.2Feo.sPbo.203, Bio.sCao.sFeo6Pbo.4Os3,
Bio.4Cap 6Feo.4Pbo.s03 and Bio.2Cao sFeo 2PhosOs ceramic samples by SCM.
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Fig. 2. Experimental procedure for the preparation of Bio.sCao.2Feo.sPbo.203, Bio.sCaosFeosPbo.4Os,
Bio.4Cao.sFe0.4Pbo 603 and Bio 2Cao sFeo.2Pho sO3 ceramic samples by SCM.
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Fig. 3. Synthesized Powder samples of r':l) Big.gCao 2FeosPbo 203 b) BiosCaosFeosPho4Os,
C) Bio,4C&o,eF90,4Pbo,eO3 and d) Bio,zcao,gFeo,zpbo,gog, ceramics.

Fig. 4. Pellets of the synthesized powder samples of a) BiosCao.2Feo.sPho.20s3,
b) Bio,eC&o,;&FEo,ePboAOs, C) Bio,4C&o,eF€o,4Pbo,eO3 and d) Bio,zC&o,gFBo,szo,gOg ceramics.
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Results and discussion:
Fig.1 presents the flowchart of synthesis of Ca and Pb doped BiFeOs ceramic samples.
Fig.2 describes the experimental methodology of formulation of Ca and Pb doped BiFeOs
ceramics. Fig.3 (a), (b), (c), (d) depicts the synthesized powders of BiogCao2Feo.sPbo203,
Bio.sCao.4Feo.6Pb0.403, BiosCaosFeo.sPbosOs and Bio2CaosFeo2PbosOs multiferroic ceramics.
Fig.4d (@), (b), (c), (d) shows the pellets of the synthesized powder samples such as
Bio.sCao.2FeosPbo 203, BiosCao.sFeosPbo.sOs, BiosCaosFeosPbosOs and Bio.2CaosFeo2PbosOs
ceramics.
Conclusions:
We have fruitfully prepared the Ca doping at Bi site and Pb doping at Fe site samples like
BiosCao.2FeosPbo.20s, BiosCaosFeosPho.sOs, Bio.sCaosFeosPbosOs and Bio.2Cao.sFeo.2PbosOs
multiferroic ceramics via solution combustion method.
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