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Preparation and characteristics of nanocrystalline
Lai- »Sr:MnQOs derived by sol gel process
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(1. School of Physics Science and T echnology,
Central South University, Changsha 410075, China;
2. State Key Laboratory of Optoelectronic M aterials and

Technology, Zhongshan University, Guangzhou 510275, China)

Abstract: Nanocrystalline Lai- . Sr. MnO3 powders were prepared by solgel process. The structure and particle
size of the powders were controlled by adjusting the annealing temperature. The morphologies and microstructures
of the powders were analyzed by field emission scanning electron microcopy (FESEM), X-ray diffractometry( XRD)
and Fourier-transformed infrared spectroscopy( FTIR). The results show that Lai- . Sr. MnOs is single perovskite
structure if doped concentration x is 0 ~0. 5. The crystal lattice parameters of the sample are changed obviously with
the change of doped concentration and annealing temperature. The particle size of the powders is 10 ~ 80 nm and in-
fluenced greatly by the doped concentration. At the same annealing temperature, the higher doped concentration is,
the smaller particlesize of the powders is. The concentration increase of doped ion will make the characteristic infra-

red absorb peaks to shift to higher warenumber and broader frequencies.
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Fig.1 FESEM images of samples under different conditions
(8) —Lan7Sr0.sMnOs, 600 C, 2h; (b) —Lao.7Sr0sMnOs, 900 C, 2 h;
(¢) —LaMnOs, 600 C, 2h; (d) —LaMnOs, 900 C, 2h
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Fig.2 XRD patterns of Lai- .St MnOs with different doped concentration
(a) —XRD patterns; (b) —Main peaks of XRD patterns
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Table 1 Crystal lattice parameters of Lai- . Sr, MnOs at 900 C
x a/ nm b/ nm ¢/ nm V/nm? P (g* em3) D/nm c/a c/b
0 0.5463 0.5512 0.762 4 0.2296 6.9959 38.63 .3956 1.3832
0.1 0.5463 0.5515 0.763 4 0.2300 6.8355 58. 08 .3974 1.384 2
0.2 0.5476 0.5512 0.7652 0.2310 6.658 5 43.55 .3974 1.3882
0.3 0.5476 0.5480 0.7620 0.2287 6.576 5 19.31 L3915 1.3905
0.4 0.546 6 0.5480 0.7679 0.2300 6.390 8 34.85 .4049 1.4013
0.5 0.546 6 0.5462 0.773 4 0.2309 6.2189 34.85 .4149 1.416 0
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Fig. 3 IR spectra of Lai- .St MnOs with

different doped concentration

(a) —IR spectra; (b) —Charge curve of main peaks
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