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Fig. S1 Refined XRD patterns of (a) x =0, (b) x =0.05, (¢) x = 0.10, (d) x=0.12
Table S1 Refined structural parameters of BLF-BST-KNN ceramics.
x=0 x=0.05 x=0.08 x=0.10 x=0.12
Space group Pm-3m Pm-3m Pm-3m Pm-3m Pm-3m
a=b=c 3.97461 A 3.97875 A 3.97892 A 3.97951 A 3.97948 A
o=p=y 90° 90° 90° 90° 90°
Cell volume 62.789 62.986 62.993 63.022 63.020
Ryp 3.80 3.89 3.44 3.51 3.72
R, 2.71 2.69 2.48 2.53 2.66
Va 3.64 3.54 2.50 2.52 2.92
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Fig. S2 Temperature-dependent ¢, and tand at various frequencies: (a) x = 0, (b) x = 0.05, (¢) x =

0.08, (d) x=0.10, (e) x =0.12.
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Fig. S3 Composition dependent room temperature ¢, and tand values measured at 10 kHz.



Fig. S4 Typical SEM morphologies of BLF-BST-KNN ceramics: (a) x =0, (b) x =0.05, (¢) x=0.08,

(d) x=0.10, (e) x = 0.12. The corresponding insets show the grain size distribution.

35
(a) 0.7 a 30c |(b) o 300°C (c)s o 300°C
oil 2 3°C 3.0 2 3°C @ 30°C
) @ 340°C 25l @ 340°C 4 @ 340°C
Tost @ 360°C = 2 360°C ) @ 360°C
b @ 380°C Syl > 380°C o 3 380°C
04t —— Fitting ar —— Fitting &3 —— Fitting
203} 215} =S
Al by =2
Nozf N 1O N
ol 05 !
0.0 0.0 0
0.0 0.1 02 03 04 05 06 0.7 00 05 1.0 15 20 25 30 35 2 3 4 5
Z' (MQ-cm) Z' (M-cm) 7' (MQ-cm)
3.0
d) 4} @ 300°C (e) @ 300°C
a 320°C 25 o 320°C
@ 340°C @ 340°C
E3t @ 360°C T2t @ 360°C
S @ 380°C S o 380°C
=] —— Fitting e 15} —— Fitting
Z2r e
= = 10f
N N
Yl N
0.5}
o i ; 5 0.0 : : ; ; :
0 1 2 3 4 0.0 05 10 15 20 25 30
Z' (MQ-cm) Z' (MQ-cm)

Fig. S5 Impedance spectra of BLF-BST-KNN ceramics at different temperature: : (a) x =0, (b) x =

0.05, (c) x = 0.08, (d) x=0.10, (¢) x = 0.12.




Table S2 Total resistivity of BLF-BST-KNN ceramics extracted from corresponding impedance

spectra.
x=0 x=0.05 x=0.08 x=0.10 x=0.12
300°C 0.68813 3.11292 43131 4.04033 2.65651
320°C 0.37336 1.4922 1.98776 1.90616 1.32055
340°C 0.20351 0.74817 0.97265 0.95274 0.68785
360°C 0.1129 0.39073 0.49 0.49672 0.37336
380°C 0.06413 0.21143 0.25507 0.26806 0.20923
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Fig. S6 Combined patterns of Z" and M" under various frequencies at 340°C: (a) x = 0.05, (b) x =

0.12.
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Fig. S7 Room temperature unipolar P-E curves of x = 0.08 at various electric fields.
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. 0.57BiFe0,-0.33BaTi0,-0.NaNbO,

. 0.61BiFc0,-0.33BaTi0,-0.06La(Mg, ,Ti, ,)O,

. 0.60BiFe0,-0.34BaTiO,-0.06Ba(Zn, ; Ta, )0,

. 0.88(0.67BiFc0,-0.33BaTi0,)-0.12Na,, ,;Bi, ,NbO,
. 0.54BiFe0;-0.4SrTi0;-0.06Bi(Mg, ;Nb, ;)0,-0.03Nb
. 0.57BiFe0,-0.3BaTiO,-0.13Bi(Li, Nb, )05

. 0.85(0.65BiFc0,-0.35BaTiO,)-0.158r, -Biy, TiO,

Fig. S8 The comparison of Py,.x values between this work and other reports.
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Fig. S9 (a-c) P-E curves of samples 1-3 for x = 0.08, respectively. (d) W, and # of the four

samples (including the one shown in Fig. 4).
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Fig. S10 Room temperature unipolar P-E curves of x = 0.10 at various electric fields.
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Fig. S11 (a-c) P-E curves of samples 1-3 for x = 0.10, respectively. (d) W and 7 of the four

samples (including the one shown in Fig. 4).
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Fig. S12 P-E curves of x = 0.08 ceramic with different thickness and electrode area.
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Fig. S13 Unipolar P-E curves of x = 0.10 at different (a) temperature, and (d) cumulative cycle

numbers, and corresponding (b), (€) Puax, Pr, Pmax-Pr, and (c), (f) Wy and 7.

Table S3 Comparison of Ey/E, Wi and  between this work and recently reported BNT-, BTO-,

KNN- and BFO-based relaxor ferroelectric ceramics.

9n0 Eb or Etest I/Vrec
Composition 1 (%) Ref.
(kV/mm) | (J/em?3)
0.62BLF-0.30BST-0.08 KNN 69 16.3 85.9 This work
0.60BLF-0.30BST-0.10KNN 63 13.9 89.6 This work
BNT-based
O.62Nao.5Bi0.5TiO3-
o Energy Stor. Mater. 38
O.3SI’0'7B10'2T103- 47 7.5 92
. (2021) 113-120
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0.25SrTiO4 (2020) 392-400
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057803 T 52 6.64 | 965 | o ENCIEY (2020)
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. 14 (2022) 22263-22269
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0.25Nay 5Bij s Ti03)- Chem. Eng. J. 427 (2022
NaasBipsTIOs) 273 374 | g2 | o ERE (2022)
0.1Bi(Zng Mg 2Alg2Sng2Zrg2) 131684
O3
0.90BaTiOs- Adv. Funct. Mater. 30
. . 34.5 341 85.1
0.10Bi(Mgy 5Zr( 5)O3@SiO, (2020) 2000191
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0.9Bay 6551( 35Ti0;- ACS Appl. Mater. Interf:
20.6570.35 113 40 334 | 8571 PR, Aatet. eTiaces
0.1Bi(Mgy3Nby3)0;3 12 (2020) 30289-30296
0.6(Bay.75S10.5)Ti0;3- 19 43 93 ACS Appl. Energy Mater. 3
0.3Bi(Mgo sHfy 5)O3 ' (2020) 12254-12262
KNN-based
0.85K?_51\Ta0,5NbO3- - %.00 98 46 Energy Stor. Mater. 45
0.15Bi(Nig 5Zrg5)O3 (2022) 861-868
0.85K sNag sNbO;- Adv. Funct. Mater. (2021)
. 60 6.7 92
0. 15B1(Zn2/3Ta]/3)O3 2111776
0.975K.sNag sNbOs- ACS Appl. Mater. Interfaces
. 34 3.60 74.2
0.025LaBi0O; 13 (2021) 28472-28483
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. Nano Energy 58 (2019) 768-
0.9K, sNag sNbO3-0.1BiFeO; 20.6 2 61 777
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0.35BiFe03-0.65SrTiO5 75 8.4 90 Small 18 (2022) 2106515
0.85(0.65BiFe05-0.35BaTiO;)- 13 4.95 7 Chem. Eng. J. 412 (2021)
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0.12BaTiO5+0.1wt.%MnO, ' ' 10.1111/jace.18589
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