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Figure S1. Rietveld refinement plot of XRD data for BagZnNbsO,4 based on the twinned structure.
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Figure S2. XRD patterns of BagZnNbg<SbyO»4 (x =0, 0.3, 0.6, 0.9, 1.2, 1.5,1.8, 2.1, 2.4). The

arrows denote the reflections from the impurities.

Page 2 of 11



5.83

A—g—B—B—B—% L 1905
Lc .
@
5.82 T—e— g
e~ e [19.00
< 5.81- 2
pe -18.95
580 a—= [ 18.90
a

>—0
5-79 T T T T T T T T T T T

00 03 06 09 1

2 15 18 2

——-18.85
1 24
X

Figure S3. Refined cell parameters a and ¢ of BagZnNbs.,SbO24 (x=0,0.3,0.9, 1.2, 1.5, 1.8, 2.1
2.4) based on the unit cell of shifted BagZnNbgO_4 Structure.
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Figure S4. Refined cell parameters a (a) and ¢ (b) of the twined and shifted phases in

BagZnNbg«SbyO24 (x =0, 0.3,0.9,1.2,1.5,1.8, 2.1, 2.4).
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Figure S5. XRD patterns of BagZnNbgxTaxO24 (X =0, 1, 2, 3, 4, 5, 6) in 2Theta range 25-45°.
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Figure S6. Refined cell parameters a (a) and c (b) of the twinned and shifted phases i

BagZnNbsxTay024 (x =0, 1, 2, 3, 4, 5 and 6).
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Figure S7. Rietveld plots of XRD (a) and NPD (b) data for the twinned BagZnNbs1Sbg¢O24.

Vertical tick marks from top to bottom represent Bragg reflection positions of BagZnNbs 1Shg 9024

and BazZnNb,Og, and their refined weight percentages are 97.49(7) wt% and 2.51(7) wt%,

respectively.
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Figure S8. Complex impedance plot of BagZnNbgO»4 (a) and BagZnNbs 1Sbg 9024 (b) pellets at 800

°C. Rp and Ry, denote bulk and grain boundary resistivity, respectively. The selected frequencies

were marked by the filled symbols.
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Figure S9. Arrhenius plots of bulk conductivity of the BagZnNbgO,4 and BagZnNbs ;Sbg 9024 pellets

The activation energies (eV) are marked in the low and high temperature regions for each pellet.

Figure S10. SEM images of the BagZnNbsO24 (2) and BagZnNbs 1Sbg 9024 (b) pellets
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Table S1. Interatomic distances, octahedral distortion parameters (Ad*) and B-O-B angles for

twinned BagZnN b5,15bo,9024.

Bond Length(A) Bond Length (A)/Angles (*)
Bal-02(x3) 2.734(6) Zn1-04(x3) 2.157(4)
Bal-O5(x6) 2.917(7) Zn1-08(x3) 2.151(2)
Bal-07(x3) 3.142(2) Adzn1 (10°%) 1.9
Ba2-08(x3) 2.890(1) Nb2/Sh2-04(x3) 1.878(4)
Ba2-01(x3) 2.9108(4) Nb2/Sh2-06(x3) 2.214(3)
Ba2-06(x3) 2.763(2) Ad npassha (10°%) 6.7
Ba2-05(x3) 2.907(6) Nb3/Sh3-03(x3) 1.955(4)
Ba3-06(x2) 2.861(4) Nb3/Sh3-07(x3) 2.184(2)
Ba3-04(x2) 2.636(1) Ad nbasshs (107%) 3.1
Ba3-05(x2) 3.033(1) Nb4 -07(x1) 1.940(3)
Ba3-07(x2) 2.952(7) Nb4-06(x2) 1.927(3)
Ba3-01(x1) 3.039(4) Nb4-05(x2) 2.073(2)
Ba3-06(x2) 2.972(2) Nb4-01(x1) 2.060(7)
Ba3-03(x1) 2.804(3) Adnpa (10°) 1.2
Ba4-03(x1) 2.798(3) Nb5-08(x2) 1.978(1)
Ba4-02(x2) 2.835(2) Nb5-01(x1) 2.015(7)
Ba4-08(x2) 2.799(8) Nb5-05(x2) 2.066(1)
Ba4-04(x2) 2.956(1) Nb5-02(x1) 1.966(8)
Ba4-08(x2) 3.159(9) Adnps (107) 4.2
Ba4-05(x2) 3.111(1) Nb6/Sh6-02(x3) 1.884(8)
Ba4-01(x1) 3.169(4) Nb6/Sb6-03(x3) 2.351(7)
Ba5-07(x1) 2.776(3) Ad nbgrsos (102) 1.2
Ba5-04(x2) 2.893(5) Zn1-04-Nb2/Sh2 70.29(6)
Ba5-06(x2) 3.073(1) Zn1-08-Nb5/Sh5 172.57(5)
Ba5-03(x2) 2.920(8) Nb3-03-Nb6/Sh6 85.10(6)
Ba5-02(x1) 3.024(6) Nb2/Sb2-06-Nb4 170.47(6)
Ba5-08(x2) 2.943(1) Nb3-07-Nb4 171.03(7)
Ba5-04(x2) 2.940(3) Nb4-01-Nb5 178.48(8)

Nb4-05-Nb5/Sb5 178.23(5)
Nb5/Sh5-02-Nb6/Sh6 174.53(9)
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Table S2. Twin-shift option, average B-cationic sizes (<Rg>), and the tolerance factors (t) of the

B-site deficient 8-layer hexagonal perovskites BagB;O_4.

Composition <Rg>/A t Structure type Ref.
BagZnNbgO24 0.654 1.0362 Shifted This work
BagZnNbs 7Sbo 3024 0.653 1.0371 Shifted This work
BagZnNDbs 4Sbo 024 0.651 1.0380 Mixed This work
BagZnNbs 1Sbg 9024 0.649 1.0388 Twinned This work
BagZnNbsTaO,4 0.654 1.0362 Shifted This work
BagZnNb,Ta;024 0.654 1.0362 Mixed This work
BagZnNbsTaz0o4 0.654 1.0362 Twinned This work
BagZnTagOo4 0.654 1.0362 Twinned 1,2
BagTizsNbsO24 0.625 1.0511 Twinned 3
BagTiz 75Nb4.125L U0 125024 0.630 1.0484 Twinned 4
BagTizsNby 251 Ug 25024 0.635 1.0457 Mixed 4
BagTioNbs5LUp 5024 0.646 1.0404 Shifted 4
BagTi,Nbs5Ybo5024 0.646 1.0403 shifted 5
BagTizTasOy4 0.625 1.0511 twinned 6
BagCoTagO24 0.641 1.0427 Twinned 7
BagCoNbgO24 0.641 1.0427 Shifted 8
BagNiTagO24 0.647 1.0398 Twinned 9
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