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Effect of Cu Doping on the Structure and Physical Properties of
Ordered Sr;YCo,.,Cu, 0, 5+; Polycrystals

ZHANG Xiaodong, HUO Guangpeng,DU Xiaoli, YU Lan
(Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract; Tetragonal Sr; YCo, , Cu,O0.5+5(x =0 — 1. 0) polycrystals were prepared via solid-state reaction
method. The ordered phase transformation and effect of Cu doping on structure, thermoelectric transport
properties and magnetic properties were systematically studied by thermogravimetric-differential scanning
calorimetry( TG-DSC) , X-ray diffraction( XRD) et al. In the range of solid solubility(x=0—0. 4) , ordered peaks
(103) and (215) are observed, indicating that tetragonal Sr; YCo, .Cu,Oy,. 54, polycrystals are superstructure,
which is related to the ordering transformation of oxygen absorption (§) with exothermic occurring above
1 000 C in synthesis. When x=0.6—1. 0, monoclinic phase form at the grain boundary (978 ‘C ), which
destroys the order of Sr;YCo,.Cu,Oy 515 polycrystal. When x=0 —0. 4, polycrystals are semiconductor
transport characterization. With the increase of Cu doping, hole carriers concentration and mobility improve,
resistivity decreases obviously. And Co®" spin-state decreases and spin entropy increases, the cooperation of
carrier concentration and spin entropy make thermopower for +=0—0. 2 polycrystals unchanged and decreases

for x=0. 4. Magnetization and ferromagnetic transition temperature( T.) decrease, magnetic structure transforms
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from G-type antiferromagnetic to ferromagnetic. After double sinter, resistivity decreases obviously at 300 K and

thermopower is twice more than that of single sinter, indicating that the crystalline of polycrystal and improve

ferromagnetic ordered alignment increase after double sinter.
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Table 1 Lattice constants and densities of Sr; YCo, ,Cu,O s5+5(x=0~0.4,1.0)
Samples Lattice constants Shrinkage/ % ’Dcnsiticiv

asb/nm ¢/nm asy/ (") B/ (9 P/(g+scem )

x=0 0. 764 1.535 90 90 15.3% 3. 88

x=0.2 0. 767 1.541 90 90 20. 8% 4.92
=0.4 0. 769 1. 543 90 90 21.8% 5.06
x=1.0 0.291 0. 692 90 99.91
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