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Project Objective

This project’s goal was to synthesize
La, 5Sr, sMnO5 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
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Resistivity

where p= Resistivity,
R= Resistance, A=
cross sectional area
and | = length




Experimental Methods

® 2La,0,+ 4SrCO, + 8MnO, - 8 Lay :Sry sMNnO, -
4CO, + O,

® Sample #062011 and Sample #062911




Experimental Methods Cont.

Sample #062011 Sample #062911

1150°C for 12 hours

Total Time: 20 hours

1562°C for 20 hours

1550°C for 24 hours

1250°C for 2

12°Cimin

Total Time: 36 hours .
Total Time: 24 hours Time




Results: XRD

Slow Scan XRD sample #062911
Sintered at 1478°C for 20 hours in air
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Peak Position
Lag 55rpsMn,_,Ru
0,

For x=0

Peak Position
Sintered Sample
#062911

% Difference

Crystal
Size

(Angstroms)

23

23.3

32.9

40.8

47.4

53.3

58.7

68.7

73.7

78.7




Results: Crystallite Size

Scherrer’'s equation

K2
¢ fcosf

T is is the mean size of the crystallites, K is
the shape factor, usually 0.9, A, which =1.54
Angstroms, is the x-ray wavelength of the k-
alpha radiation of the copper x-ray target, 3
Is the (FWHM) width of the peak at half the
maximum intensity in radians and 0 is the
angle in degrees where the peak is located.




Results: Crystallite Size Cont.
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Peak Position Peak Position

La, :Sr, sMn,_Ru | Sintered Sample | % Difference | Crystal

03 #062911 Size
For x=0 (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

SAMPLE




Results: Resistivity

RA e
p= ,where p= Resistivity, A = cross

sectional area and | = length

_RA_ (0.119)(0.011 cm?)
P="~ (0.38 cm)
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Results: Physical Characteristics

® Low Resistance
® Paramagnetism




Conclusions and F

Synthesis was successf

uture Work

ul

Future work for this project includes the

development of a suitab

e method to

produce nanoparticles. The Pl plans to

iInvestigate and modify t

ne magnetic and

charge transport properties of the

nanoparticles.
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