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Project Objective 

La0.5Sr0.5MnO3 with grain size in the nm 
range. 



Solid State Reactions 
Solventless 
Addition of Heat 
Advantages 



X-Ray Diffraction (XRD) 
Structural and 
Composition 
information 
Emitting X-rays 
 



XRD Continued 
 
Diffractogram 
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Experimental Methods 
2La2O3 + 4SrCO3 + 8MnO2 0.5Sr0.5MnO3 + 
4CO2 + O2 

 
Sample #062011 and Sample #062911 
 

0.6824 g 
1.706 g 

0.7536 g 
1.884 g 

0.8044 g 
2.011 g 

La2O3 

SrCO3 MnO2 



Experimental Methods Cont. 
Sample #062011 Sample #062911 

 
1150°C for 12 hours 

1562°C for 20 hours 
1550°C for 24 hours 

1250°C for 2 
hrs. 



Results: XRD 
In

te
ns

ity
 

2  (degrees) 

Slow Scan XRD sample #062911 
Sintered at 1478°C for 20 hours in air 



Results: XRD Cont. 
Peak  Position  

La0.5Sr0.5Mn Ru

xO3  
  For  x=0  

Peak  Position  
Sintered  Sample  

#062911  

  
%  Difference  

  
Crystal  
Size  

(Angstroms)  

  
23  

23.3   1.29     

32.5   32.9   1.22   119  

40.6   40.8   0.49   103  

46.9   47.4   1.06   97.54  

52.6   53.3   1.32     

58.2   58.7   0.85   144.5  

68.5   68.7   0.29   126.5  

73.7   73.7   0     

78.7   78.7   0     



Results: Crystallite Size 

 equation 
 
 

is 

Angstroms, is the x-ray wavelength of the k-
alpha radiation of the copper x-
is the (FWHM) width of the peak at half the 
maximum intensity in 
angle in degrees where the peak is located.  

=
    

cos
 



Results: Crystallite Size Cont. 



Results: Crystallite Size Cont. 
Peak  Position  

La0.5Sr0.5Mn Ru

xO3  
  For  x=0  

Peak  Position  
Sintered  Sample  

#062911  

  
%  Difference  

  
Crystal  
Size  

(Angstroms)  

23   23.3   1.29     

32.5   32.9   1.22   119  

40.6   40.8   0.49   103  

46.9   47.4   1.06   97.54  

52.6   53.3   1.32     

58.2   58.7   0.85   144.5  

68.5   68.7   0.29   126.5  

73.7   73.7   0     

78.7   78.7   0     



Results: Resistivity 

Four Probe method 



Results: Resistivity 

=  
sectional area and  = length  

= =
0.11   0.011   2

0.38  
 

               = 0.0021     
0.38

= 3.18 3    



Results: Physical Characteristics 

Low Resistance 
Paramagnetism 



Conclusions and Future Work 

Synthesis was successful 
Future work for this project includes the 
development of a suitable method to 
produce nanoparticles. The PI plans to 
investigate and modify the magnetic and 
charge transport properties of the 
nanoparticles.  
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