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Abstract: The sample of manganite perovskite oxide La0.7Ca0.2Sr0.1MnO3 has been prepared by solution 

combustion synthesis. The synthesized sample has been pelletized and further sintered at 8000C for 8 hours. The 

XRD pattern reveals that the samples are of single phase nature with orthorhombic structure and the diffraction 

patterns can be indexed with the pbnm space groups. The crystallite sizes calculated from broadening of XRD 

peaks using Scherrer’s formula were about 18 nm. Resistivity measurements were performed in the temperature 

range 2K under 3, 5, 10 and 14 T field using PPMS. Magnetoresistance shows a shift in metal-insulator 

transition temperature from ~213 K at zero field to ~250 K at 14T. MR value decreases as the temperature 
increases and at 300 K maximum value of MR is found to be ~ 22% for an applied field of 14 T. MR of ~ 28% is 

observed at 230 K. MR of ~ 35% is observed at 150 K in an applied field of 14 T and MR has negative sign.   
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I. Introduction 
Magnetoresistance (MR) has been reported for a variety of systems, such as metallic multilayers, 

granular inter metallic alloys and manganite perovskite oxides [1-2]. The observation of MR in the hole-doped 

perovskite manganites of the general formula RE1-xAxMnO3 (RE = rare earth ion, A = divalent alkaline  earth 

metal ion) has driven considerable interest in the study of these compounds owing to the remarkable magneto 

transport phenomena and the potential technological applications to new devices such as magnetoresistive read 
heads, magnetic sensors and magnetic random access memory (MRAM) [3-6]. 

Perovskite structured lanthanum manganites display strong ferromagnetism and metallic conductivity 

when trivalent La3+ ions are partially substituted for    divalent ions like Ca, Ba, Sr etc [7]. The substitution of 

divalent ions for La3+ creates Mn3+ to Mn4+ mixed valence state resulting mobile charge carriers and canting of 

Mn spins [8, 9]. The double exchange (DE) interaction of Mn3+ and Mn4+ pairs, along with Jahn Teller effect                             

lead to the appearance of the so called Magneto resistance (MR) in such systems [10]. It is believed that the DE 

interaction between Mn4+ and Mn3+ ion pairs is responsible for the metallic character and ferromagnetic (FM) 

properties in these manganese oxides. Fast hopping of the d-electrons between the two oxidation states of Mn                              

produces metallic behaviour as the material becomes ferromagnetic giving rise to an insulator-metal (I-M) 

transition at temperature slightly below the ferromagnetic transition temperature [11, 12]. 

 There are many techniques for the preparation of perovskite based rare earth manganites, which include 
solid state reaction, sol-gel, citrate-gel, co-precipitation, hydrothermal, microwave techniques                            

etc [13-15]. A majority of work available on the synthesis of manganite perovskite oxides is generally based on 

high temperature ceramic method.  

 In this work, our principal motivation was to study electronic transport including magnetoresistance in 

nanostructured samples of the perovskite based rare earth manganites. These oxides have attracted wide     

attention as Magnetoresistance (MR) in the last decade [16, 17]. In this work we have investigated a simple and 

novel method of synthesizing nanocrystalline calcium and strontium substituted lanthanum manganites by 

solution combustion method using a fuel and oxidizers. It is an important powder processing technique 

generally used to prepare oxide ceramics [18]. It involves several advantages like fast heating rates, short 

reaction time, besides producing foamy, homogeneous and high surface area of nanocrystalline products [19]. 

 

II. Experimental 
2.1 Chemicals:  

The chemicals used for the synthesis of La0.7Ca0.2Sr0.1MnO3 using solution combustion synthesis are 

Lanthanum oxide (99.9%, SRL), Calcium Carbonate (99.9%, LOBA Chemie), Strontium carbonate (99.9%, 
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LOBA Chemie), Nitric acid (69.72%, LOBA Chemie), Manganese acetate tetrahydrate (99.5%, s.d. fine-chem 

Ltd.). 

 

2.2 Synthesis of La0.7Ca0.2Sr0.1MnO3 by solution combustion synthesis: 

Lanthanum oxide, Calcium Carbonate and Strontium carbonate were separately dissolved in dilute    

nitric acid to make corresponding nitrates at a molar ratio of lanthanum: calcium and strontium equal to 7:3. To 

these solutions, an aqueous solution of manganese acetate was added so that the nitrate and acetate (oxidant    
and fuel) forms a stoichiometric mixture for combustion reaction to occur. The stoichiometry of the fuel and 

oxidant was calculated based on the total oxidizing and reducing valencies of the oxidizer (O) and the fuel (F), 

which serve as numerical coefficients so that the equivalence ratio (O/F) becomes unity and heat released is 

maximum. This solution was then put in a borosil dish and heated with Bunsen burner at about 800C to 

evaporate water until a viscous gel was formed. The water content in the redox mixture appears to influence the 

phase formation and the properties of the products. A  rapid heating result in incomplete evaporation of residual 

water in the redox mixture at the time of ignition and a viscous gel is obtained. After the gel formation, the dish 

is rapidly heated by a Bunsen burner. It was found    that the ignition commenced at a temperature of 2000C and 

a reddish hot region is developed around the reaction area with the release of abundant fumes. At high 

temperature, the metal nitrates decompose to metal oxides and oxides of nitrogen acts as oxidizer for further 

combustion that leads to a voluminous foamy combustion residue in less than 2 minutes. The whole process is 
spectacular and the flame temperature is ~15000C. The end product (i.e. foam) obtained in this process is a 

swelled black powder of LCSMO. 

Then the as-formed powder, which is free from any carbon residue was grinded in an agate mortar with 

pestle by adding acetone in a mixture, until a homogeneous mixture is obtained. Then 3-4 drops of poly vinyl 

alcohol (PVA), which acts as a binder is added to the powder. Then this powder was crushed and uniaxially 

pressed into compacts using stainless steel die-punch and hydraulic press by compressing it at 5 tons/cm2 for a 

minute to form a pellet. The pellets obtained are of the size of 16 mm diameter and thickness of ~2-5 mm. 

The pellets are finally sintered at 8000C for 8 hours. The sintering process provides the energy to 

encourage the individual powder particles to bond together to remove the porosity present from the compaction 

stages. These pellets (i.e. final material) are further used for the characterizations.  

 

III. Results And Discussion 
3.1 X-Ray diffraction: 

Fig. 5.1 shows XRD spectrum of La0.7Ca0.2Sr0.1MnO3 sample. It reveals pure single phase nature. The 

diffraction peaks of La0.7Ca0.2Sr0.1MnO3 are sharp and crystallize in orthorhombic structure having pbnm space 

group. The lattice parameters were obtained as a=5.48 A0, b=7.77 A0 and c=5.546 A0 and cell volume as           

V = 232.3 (A0)3. The broadness of XRD peaks indicates the nanocrystalline nature of the combustion derived 

products. Crystallite sizes were calculated from the broadening of XRD peaks using the Scherrer’s formula 
S=Kλ/βcosθ [20-22]. Where K is constant equal to 0.9, λ is wavelength of CuKα radiation (1.5409 A0), β is the 

full width at half maxima (FWHM) of XRD peaks. In the present work, the crystallite size of the doped 

La0.7Ca0.2Sr0.1MnO3 estimated from X-ray line broadening of the (002) peak (maximum intensity peak) is about 

18 nm. 

 

3.2 Electrical properties: 

Resistivity measurements were performed in the temperature range 2K under 3, 5, 10 and 14 T fields 

using Quantum Design PPMS. Fig. 2 shows the temperature dependence of the resistivity of La0.7Ca0.2Sr0.1MnO3 

pellets in different magnetic fields. The sample at zero field exhibit a broad metal-insulator transition around     

~ 213 K [23]. When magnetic field is applied the transition temperature is shifted and finally attains the value of 

~ 250 K at 14 T.  

 At metal-insulator transition temperature (TM-I), La0.7Ca0.2Sr0.1MnO3 sample exhibit 13, 17, 28 and      
35 % of negative MR for 3, 5, 10 and 14 T applied magnetic fields respectively. The variation of TM-I against 

magnetic field is shown in Fig.3. 

 Fig. 4 shows magnetic field dependence of the resistivity of La0.7Ca0.2Sr0.1MnO3 sample measured at 

150 K, 230 K and 300 K. At each temperature, the resistivity decreases with increase in magnetic field. 

 

3.3Magnetotransport properties: 

Fig. 5 shows magnetoresistance of the La0.7Ca0.2Sr0.1MnO3 sample in different temperature ranges. For 

low fields, there is a sharp decrease of MR. For high fields, a more gradual MR decrease is observed. Fig. 6 

shows magnetic field dependent MR at temperature 150 K, 230 K and 300 K. It shows that MR value decreases 

as the temperature increases and at 300 K maximum value of MR is found to be ~ 22% for an applied field of 14 
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T. MR of ~ 28% is observed at 230 K. MR of ~ 35% is observed at 150 K in an applied field of 14 T and MR 

has negative sign. 
 

IV. Figures 

 
Fig. 1 XRD spectrum of La0.7Ca0.2Sr0.1MnO3. 

 

 
Fig.2 Temperature dependance of resistivity of La0.7Ca0.2Sr0.1MnO3 at various magnetic fields. 

 

 
Fig. 3 Variation of Metal- Insulator temperature at various magnetic fields. 
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Fig. 4 Variation of resistivity of La0.7Ca0.2Sr0.1MnO3 with magnetic field. 

 

 
Fig. 5 Temperature variation of magnetoresistance of La0.7Ca0.2Sr0.1MnO3. 

 

 
Fig. 6 Field dependence of MR% for La0.7Ca0.2Sr0.1MnO3 at different temperatures. 
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V. Conclusions 
1. La0.7Ca0.2Sr0.1MnO3 samples were synthesized by solution combustion synthesis. 

2. XRD spectrum of La0.7Ca0.2Sr0.1MnO3 reveals single phase nature. The diffraction peaks of 

La0.7Ca0.2Sr0.1MnO3 are sharp and crystallize in orthorhombic structure. 
3. Crystallite sizes were estimated from the Scherrer’s formula, and is calculated about 18 nm. 

4. The temperature dependence resistivity of La0.7Ca0.2Sr0.1MnO3 pellets in different magnetic fields shows 

broad Metal–Insulator transition (TM-I) At zero field, the sample exhibit a TM-I around ~ 213 K and when the 

magnetic field is applied the transition temperature is shifted and finally attains the value of ~ 250 K at 14 

T. 

5. At metal-insulator transition temperature (TM-I), La0.7Ca0.2Sr0.1MnO3 sample exhibit 13, 17, 28 and 35% of 

negative MR for 3, 5, 10 and 14 T applied magnetic fields respectively. 
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