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Abstract

The 0.7BiFe03-0.3BaTiOs solid solution, as a popular multiferromagnetic functional material with
coexistence of antiferromagnetism and ferroelectricity, has broad application prospects in solid-
state refrigeration, electronic communication and other fields. However, the inherent high leakage
conductivity and low resistivity of this material seriously affect its practical application. Among nu-
merous strategies for regulating the chemical behavior of defects through ion doping to improve
electrical properties, the Mn element exhibits unique advantages due to its multivalent state char-
acteristics (Mnz*/Mn3+/Mn#+), and its doping can enhance the electrical properties of materials
through multiple mechanismes. In this work, we introduced MnO: into the 0.7BF0-0.3BTO system by
solid-state reaction method. We studied the effects of Mn ion introduction on the bulk structure,
dielectric and ferroelectricity of the BFO-BTO solid solution, and discussed the possible mecha-
nisms. The results show that the ceramic structure of 0.7BiFe03-0.3BaTiOs is a coexistence of rhom-
bohedral phase and pseudo-cubic phase. With the doping of MnO2, the XRD diffraction peaks shift
to the left, resulting in lattice distortion. It is worth noting that the test results of BFO-BTO + xwt%MnO:
samples prove that doping MnO: can reduce the high-temperature dielectric loss of 0.7BF0-0.3BTO
ceramics. This is because the doping of manganese ions is conducive to inhibiting the formation
of oxygen vacancies. In addition, the saturation polarization intensity of 0.7BiFe03-0.3BaTiOs +
0.5wt%MnO:2 ceramics under a 120 kV/cm electric field reaches 51.04 pC/cmz. The local lattice dis-
tortion of 0.7BiFe03-0.3BaTiOs is caused by Mn ion doping, inducing a stronger saturation polariza-
tion (Ps). Thereby improving the residual polarization intensity (Pr). Finally, through the compre-
hensive analysis of the influence of Mn ion introduction on various electrical properties of BFO-BTO
+ xwt%MnO: ceramics, the high-temperature polarization intensity gain of BFO-BTO + xwt%MnO:
ceramics is the result of the synergistic effect of three mechanisms: the shielding effect of oxygen
vacancies on polarization at high temperatures, the reduction of domain wall movement resistance,
and the change of crystal phase structure.
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Figure 1. XRD patterns of 0.7BiFe03-0.3BaTiOs +
xwt%MnO2 samples: (a) x = 0; (b) x=0.5
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Figure 2. SEM images of 0.7BiFe03-0.3BaTiOs + xwt%MnOz samples: (a) x = 0; (b) x = 0.5
2. 0.7BiFe03-0.3BaTiOs + xwt%MnO: #£ 52 #I SEM 253 &: (a) x=0; (b)x=0.5
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Figure 3. Permittivity and loss tangent as a function of temperature and frequency for
0.7BiFe03-0.3BaTiOs + xwt%MnO> samples: (a) x = 0; (b) x = 0.5

[ 3. 0.7BiFe03-0.3BaTiOs + xwt%MnO: # A HIHEXT 1 R E AT B ARFE R
FRRTUEL: (a)x=0;(b)x=0.5
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Figure 4. The P-E hysteresis loops for 0.7BiFe03-0.3BaTiO3 + xwt%MnO: ce-
ramics with different electric field at room temperature
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Figure 5. The P-E hysteresis loops for 0.7BiFe03-0.3BaTiO3 + xwt%MnO: ceramics
with different temperature under different electric field intensities: (a) x =0 at 50 kV/cm;
(b) x=0at 60 kV/cm; (c) x = 0.5 at 50 kV/cm; (d) x = 0.5 at 60 kV/cm

5. 0.7BiFe03-0.3BaTiOs + xwt%MnO: B E AN E R 1758 E TR IR FiH 2k :

(@) x=0at50kV/cm; (b)x=0at60kV/cm; (c)x=0.5at50kV/em; (d)x=0.5at
60 kV/em
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