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Table S1. Refined structural parameters of (1-x)NN-xBLTDTMH ceramics.

Space Fraction ) A\ Vactual R,y R,
X Lattice parameters x
group (%) (A3) (A% (%) (%)
a=5.50292 Ab=556823 A, c=15.51629 A,
Pbem  98.62 475.443
oa=p=y=90°
0.00 475.558  11.66 7.15 215
a=5.59161 A, b=15.6702 A, ¢ =5.52135 A,
Pbma  1.380 483.790
oa=p=y=90°
a=5.55831 Ab=7.81044 A, ¢ =5.52075 A,
P2ima  69.96 239.671
a=p=y=90°
0.05 308.942 7.80 547 156
a=5.46671 A, b=15.60442 A, c =5.51278 A,
Pbma 30.04 470.269
oa=p=y=90°
a=5.55578 A,b=7.8212 A, ¢ =5.50745 A,
P2ima 5734 239.315
oa=p=y=90°
0.10 341.124 6.28 4.76 1.32
a=5.56991 A, b=15.55362 A, c = 5.51722 A,
Pbma 42.66 477.969
oa=p=y=90°
a=5.57376 A, b =7.83869 A, c = 5.51386 A,
0.15  P2;ma 100 240.906 240.906 6.46 5.09 1.34

oa=p=y=90°




Figure S1. SEM micrographs of (a) x = 0; (b) x = 0.05; (c) x = 0.10; (d) x = 0.15; (e)

EDS mapping images for x = 0.10.
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Figure S2. Domain structure of 0.90NN-0.10BLYDTMH.



10k
g 8k
g
o 6k
2
9 4k
)
a 2k
0
Temperature (°C)
3k 100
(c) . 10°Hz
g 10*Hz |80
gk - 10°Hz
8 Ty 6 60 i
© 10° Hz g
‘g, lk_:;“ 40 =
A ~.120
U S ——— i 0

100 200 300 400 500 600

Temperature (°C)

Dielectric constant

i
=~

A
C=

w
=

)
~

=

<

(b)

100 200 300 400 500 600

Temperature (°C)

(d) 10° Hz
10*Hz 140
10° Hz
10° Hz =
20 €
............... ‘"_v‘ O

100 200 300 400 500 600

Temperature (°C)

Figure S3. Temperature-dependent dielectric permittivity (&) and dielectric loss (tano)

at different frequencies (a) x = 0.00; (b) x = 0.05; (¢) x = 0.10; (d) x = 0.15.
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Figure S4. The thermal stability of 0.90NN-0.10BLYDTMH ceramics is measured
across the temperature range from -150°C to 150°C at different frequencies.
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Figure SS5. Nyquist plots for all samples of (1-x)NN-xBLYDTMH at various
temperatures: (a) x = 0.00; (b) x = 0.05; (¢) x =0.10 and (d) x = 0.15.
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Figure S6. XPS spectra of (1-x)NN-xBLYDTMH (a) x = 0.00; (b) x = 0.05; (¢) x =
0.10; (d) x=0.15.
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Figure S7. (a) Unipolar P—FE loops at 10-200 Hz. (b) Variations of Wi, Wiee, and 7

within the frequency range of 10 to 200 Hz.
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Figure S8. Weibull distribution analyses for evaluating the FE, of (1-x)NN-
XNLYDTMH ceramics.
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Table S2. Summary of energy-storage properties obtained from recently reported NN-

based bulk ceramics.

Prax BDS Wiee n

Composition Ref.
pC-cm?  kV-em!  J.em %

0.74NaNbO3-0.26Sr(Mg;sNby )05 ~25 453 428 893 !
0.89NaNbO;-0.11(Biy sKo 5)ZrOs ~43 ~400 44 ~41 2
0.85(0.96NaNb0;-0.04Bi(Li; sHfy3)0s)-
( O.ISSr(3S CO‘SNb;)(;/j 2)03) ~23 ~890 7.05 92.2 3
0.8(0.7AgNbO3-0.3NaNb0;-0.2Bi(Sro 1Bis2)Os 48.9 478 7.53 74 4
0.825NaNb03-0.1BaTi0;-0.075BiFeO; 45 300 ~50  ~82.1 5
0.825NaNb0;-0.175BaZrO; ~32 450 ~5 85 6
0.85NaNb03-0.15Bi(Mgo,Hfy Nip,Zn9,Tap2)05  ~40 200 5.11 77 7
0.68NaNb03-0.32(Bio sLio s)(Zr.04 Tio.06)Os ~40 530 8.5 90 8
0.90(0.80Na1;1i(;;(;§:§3rm}31042Tio3)- 30 a i 67 ;
0.9NaNb0;-0.1La(Mgy.sZro 5)Os ~22 575 7.0 85.9 10
0.95NaNbO;-0.05La(Mny sNiy 5)O; ~30 570 6.24 85 n
0.92NaNbO3-0.08Bi,;HfO; ~30 250 426  ~50 12
0.83NaNbO;-0.12Bi(MgysNb,3)05-0.05CaZrO;  ~23.5 640 5.9 85 13
0.82NaNbO;-0.03NaSb0;-0.15(NaysLag ) TiO; ~35 470 605  80.5 14
0.94(Nay 5sS1m0,04)NbO3-0.06 BiFeOs ~28 460 4.0 80 15
0.88NaNbO;-0.12BiFe, sZn, 5Ti;3)O; ~40 490 6.8 82 16
0.87NaNbO;-0.13Sr(Mg,3Sby3) Os ~27 640 617 7672 17
0.9NaNb0;-0.1Bi(Zny sSng 5)O; ~19 350 314 833 18
0.68NaNbO;-0.32Big sLi s TiO; ~474 480 873 80.1 19
090 NaNbO,- 32.1 670 609 52 This

0.10(Big;Lag2Y2Dyo2Tbg2)(Mgo sHfy 5)O3 work
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