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Figure S1. (a) Bipolar P-E loops of the NNCZ-xBH ceramic under 400 kV/cm electric field. (b) The 

leakage current density of NNCZ-xBH ceramics.
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Figure S2. The unipolar P-E loops for NNCZ-xBH ceramics with the as electric field increases. (a)x 

= 0.02. (b)x = 0.10. (c)x = 0.15. (d)x = 0.20. (e) The calculated Wrec and η for NNCZ–xBH ceramics.
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Figure S3. SEM micrographs on the thermally etched fractured surface of NNCZ-xBH ceramics. (a)x 

= 0.02. (b)x = 0.10. (c)x = 0.15. (d)x = 0.20. The inset of each figure corresponds to the statistical 

analysis of grain size distribution.
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Figure S4. Energy spectrum and elemental distributions for the NNCZ–0.15BH ceramics.
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Figure S5. Phase field simulation of the breakdown path of (a) NNCZ-0.10BH ceramic and (b) NNCZ-

0.20BH ceramic under the critical electric field.


