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Figure S1. Sconfig and tolerance factors (¢) of BNBST-xLMN ceramics as function of x value.

S1



The tolerance factors (¢) can be calculated by the following formulal':

A

m
i=1

XAis B =

m
j=1

rytro

a V2(rgtro)

(S1)

(82)

where, ra, 78, and 7o represent the radii of the A-site, B-site and O* ions, respectively.

As shown in Figure S1, ¢ decreases as Sconfig increases, indicating that increase in conformational entropy

maintains the octahedral tilt.
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Figure S2.

x = 0.10 ceramics, respectively.

XRD refinement for representative (A) x =0, (B) x =0.02, (C) x =0.04, (D) x = 0.06 and (E)
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Figure S3. (A) HR-TEM images and (B) SAED patterns along the [100]. directions of x = 0.08 ceramic.
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Figure S4. Oxygen octahedron tilt angles calculated using ABF imaging.

As shown in Figure S4, the alternating red and blue color contrasts indicate the random tilting of the

oxygen octahedra.
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Figure S5. The cross-sectional SEM images of (A) pure BNBST and (B) BNBST-0.08LMN ceramics.
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Figure S6. Complex impedance spectra of (A) x = 0.02, (B) x = 0.04, (C) x = 0.06, and (D) x = 0.10

ceramics at different temperatures.
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Figure S7. (A) Overdamped discharge curves and corresponding (B) Wa of BNBST-0.08LMN ceramic
under 200 kV/cm at different temperatures. (C) Underdamped discharge curves of BNBST-0.08LMN

ceramic under 200 kV/cm at different temperatures.

Table S1. The ESP of some reported lead-free ceramics

Systems Wree (J/em?) Eb (kV/em) Ref

(l-x)(Bao,gsI‘o,z)TiO3- 1.62 225 2]

xBi(Zn23Nb1/3)03

(1-x)BaTiO3-xBi(Mg1/2Hf1/2)03 3.38 240 B3]
(1-x)BaTiOs- 3.99 370 [4]
x[0.9(Sr0.7B10.2) T103-

0.1B1(Mgo.5Zr0.5)O3]

(1—x)Bag.g5Cao.15Z10.1Ti0.903- 3.80 405 5]

xBiMg>sNb1303
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0.4BiScO3-(0.6-x)BaTiOs-

xNaNbOs3

0.45(Nag.5Bio.5)TiO3-

0.55(Sro.7Bi0.2) TiO3-xAIN

0.9BigsNag 5TiO3-

0.1Bi02Sr07TiO3-xNaNbO3

(Bio.47Smo.03Nao.5-x)0.94Ba0.06 T103

(Nao.4-0.5xS1:Ko.1Bio 5-

0.5x)(Ti0.8Z10.05Sn0.1Hf0.05)O3

Nap 325B10.395510.245T103-xBN

Nao.4K0. lBio.sTiO}@SI‘ZI‘Oy

xBiMgo 5Sn0.503@S10>

Bao.12Nag 3Bio.3Sr0.2s-

1.5¢00.5:3mM, T103

Bao.105sNao325S10.245-

1.5x00.5xB10.325x T103

(1-x)(0.75Nao.sBio s TiO3-

0.25SrTi03)-xLa(Mg>3Tai1/3)03

4.59

5.50

3.28

4.61

7.30

5.28

3.91

2.10

1.79

3.17

410

360

190

290

580

640

301

120

110

246

(6]

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]
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(1-
x)(Nao.2Bio2Bao 2S102Cao2)TiOs3-

xNaNbOs3

0.5(Bio.sNag.5)Ti03-0.5SrTiO3-

xCuO

(1-x)[0.76Big.5sNag s TiOs-

0.24NaNbOs]-xSro.7Bi0.2TiO3

(Nap.2Bi0.2Ca0.2Sr02Ba02) TiO3

SCS-derived Sr0.7Bi10.2TiO3

(1-
x)(Bio.47La0.03Nao.5)0.94Bag.06 T103-

xSrTip.875Nbo.103

(SI‘] -x-y-2¢NayB ixCa¢D¢)TiO3

Nao.70S10.15Nbo.75Ta0.2503

0.94NaNbO;3-0.06CaH{O;-

x%MnQO»

(1-x)Ko.sNao.sNbOs-

X SI‘o,7LaOAZZI‘O3

3.50

2.19

3.12

1.32

5.20

4.18

5.98

10.37

1.68

5.29

310

230

200

110

543

380

440

850

240

490

(16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
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(1-x)(0.92NaNbOs- 7.04 646 [26]

0.08BiNig.67Ta03303)-xCaTiO3

13x/SerTafox)O3
(1- 6.50 450 This work

x)(Bio.sNao.5)0.7(Bao.3Sr0.7)0.3T103-

xLa(Mg23Nb1/3)03
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     r A -  =    ∑  i = 1 m   r  Ai  x  Ai ,     r B -  =    ∑  j = 1 m   r  Bj  x  Bj


  (S1)


  t =       r A - +  r O   2 (    r B - +  r O )


  (S2)

