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The Energy Storage of BaTiOs;-based ferroelectric ceramics

Abstract: Barium titanate based energy storage ceramics are widely used in geological exploration,
electromagnetic pulse, national defense and other fields due to their advantages of fast charge and dis-
charge and high energy storage density. Most current ferroelectric ceramics contain lead, which is toxic
and harmful to the environment. In this paper, we use the traditional solid phase method to make
the lead-free relaxation ferroelectrics (1 — )BaT'iO5 — xBa(Zn0.5)Zr0.5))03 and (1 — x)BaTiO5 —
rBa(Zn0.5)Nb0.5))Os(abbreviated: (1 —x)BT —xBZZ and (1 — )BT — xBZN) and we measured
the breakdown electric field of the lead-free relaxation ferroelectrics. In the follow-up measurement,
x = 0.12 was determined to have a good energy storage property. In order to obtain a higher break-
down field strength, we added an appropriate amount of Mn to the original doping, and also prepared
two groups of 0.88BT — 0.12BZZ — xMn and 0.88BT — 0.12BZN — xMn by solid-phase sintering
method. Meanwhile, we characterized the phase structure, microstructure, dielectric properties and
energy storage properties of the two groups. We used the method of control variables to compare the
energy storage efficiency of energy storage ceramics with different doping ratios to obtain the optimal
doping ratio of Mn. The survey showed the change of the structure and properties of relaxor ferro-
electrics doped with Mn. The results are helpful to study the stability and breakdown resistance of
this kind of lead-free relaxor ferroelectric ceramics.
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