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Preparation and Electrical Properties of Rare Earth Modified BaTiO; Powders

HAO Su-E* WANG Wei-Li WANG Chun-Yan FU Dong-Sheng LI Jia-Long
(Department of Chemistry, Harbin Institute of Technology, Harbin 150001)

Abstract: Pure BaTiO; powders were prepared by using sol-gel technology. In order to increase their electrical con-
ductivity, three modifying methods of liquid doping, gas doping and liquid-gas co-doping were adopted to prepare the
modified BaTiO; powders with rare earth elements such as La, Pr, Nd, Sm, Gd and Er. The results show that all of
rare earth elements can decrease the resistivity of BaTiO; powders, especially Sm is the best. Both liquid doping and
gas doping can decrease the resistivity of BaTiO;powders, but liquid-gas co-doping is most effective in decreasing the
resistivity of BaTiO; powders. The resistivity of BaTiO;powders modified by liquid doping, gas doping and liquid-gas
co-doping method are decreased from 4.30x10° € -m to 2.38x10°, 4.34x10* and 35.4 ) -m respectively. Through
XRD, SEM and FTIR analysis, it can be seen that rare earth elements are in the grain boundary of BaTiO; powders
after liquid doping. Rare earth elements enter into the lattice of the BaTiO; powders during the gas doping process
and instead the vacancy of Ti*. Rare earth elements whose radius is smaller than that of Ti**move more easily to de-
parture from the centre of the octahedron, and leads to the decrease of the resistivity of rare earth modified BaTiO;

powders.
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Tablel Resistivity of La doped BaTiO; powders

Content of rare earth / mol 0 0.001 0.002 0.003 0.004 0.005
Resistivity of liquid doping powders / ({2 -m) 4.30x10° 1.43x10° 5.43x10° 4.76x10* 7.21x10* 4.05x10°
Resistivity of liquid-gas codoping powders / (2-m)  4.32x10° 3.04x10° 3.33x10° 3.69x10° 1.16x10? 1.04x10*

R2 PrEEKBIOMEHBEZE
Table2 Resistivity of Pr doped BaTiO; powders

Content of rare earth / mol 0 0.001 0.002 0.003 0.004 0.005
Resistivity of liquid doping powders / (€ -m) 430x10°  6.34x10°  1.58x10°  7.17x10*  1.08x10°  8.45x10°
Resistivity of liquid-gas codoping powders / (Q-m)  7.62x107  6.91x10°  1.33x10° 533 2.16x10>  5.18x10*
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Table3 Resistivity of Nd doped BaTiO; powders

Content of rare earth / mol 0 0.001 0.002 0.003 0.004 0.005
Resistivity of liquid doping powders / (Qm) 430x10°  834x10°  642x10°  740x10°  721x10°  4.45x10°
Resistivity of liquid-gas codoping powders / (€2-m) 5.67x10° 7.49x10* 6.19x10* 3.25x10° 5.33x10° 8.98x10°
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Table 4 Resistivity of Sm doped BaTiO; powders
Content of rare earth / mol 0 0.001 0.002 0.003 0.004 0.005
Resistivity of liquid doping powders / (€2-m) 4.30x10° 4.61x10° 2.38x10° 4.32x10° 4.47x10° 4.67x10°
Resistivity of liquid-gas codoping powders / ({)+m) 4.34x10* 2.64x10° 1.09x10* 354 2.05x10* 1.04x10°
RS Gd BUIESAER SUBHE Ry B R 3
Table 5 Resistivity of Gd doped BaTiO; powders
Content of rare earth / mol 0 0.001 0.002 0.003 0.004 0.005
Resistivity of liquid doping powders / ({2-m) 4.30x10° 1.51x10° 3.52x10° 3.21x10° 2.69%x10° 5.04x10°
Resistivity of liquid-gas codoping powders / ({)+m) 9.21x10° 8.69x10° 1.17x10° 1.84x10° 2.08x10° 2.65x10°
# 6 FEr MHEKBROMENEBEZR
Table 6 Resistivity of Er doped BaTiO; powders
Content of rare earth / mol 0 0.001 0.002 0.003 0.004 0.005
Resistivity of liquid doping powders / ({2 -m) 4.30x10° 3.10x10° 1.68x10° 1.45x10° 4.95x10° 1.90x10°
Resistivity of liquid-gas codoping powders / ({)-m) 5.32x10° 2.18x10° 7.99x10° 1.08x10* 4.53x10* 8.24x10*
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FTIR of Sm-doped BaTiO; powders
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