Nai3Pbs (7-NaPb) Structure:
A13B5.hP36.194 a2edt bh2{-001
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Prototype Nai3Pbs

AFLOW prototype label A13B5_hP36_194_a2e4f bh2f-001
Pearson symbol hP36

Space group number 194

Space group symbol P63 /mmc

AFLOW prototype command aflow --proto=A13B5_hP36_194_a2e4f_b2f-001
--params=a, ¢/a, 23, 24, 75, 26, 27, 28, 29, 210

e (Weston, 1957) determined the space group, lattice constants, and positions of the lead atoms in Na;3Pbs, but were
unable to place the sodium atoms. Using the First-Principles Assisted Structure Solution (FPASS) method, (Ward, 2015)
determined a set of positions for the sodium atoms consistent with the available experimental data. To our knowledge no
further experimental study of Na;3Pbs has taken place.

e There is no ICSD entry for this structure, but (Ward, 2015) provide the CIF for this structure in their supplementary
material.
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B, = 1ag = ica (2a) Nal

Bs = La, = e (2b) Pb I

B, = 3 a, - Sca (2b) Pb I

Bs = z3 a3 = cz3% (4e) Na II
BG = (23 + %) as = C (2,’3 + %) Z (46) Na II
B, = —z3 a3 = —Cc23% (4e) Na II
Bs — (23— 1) a3 —c(z3—13) 2 (4e) Na II
By = z4 ag = cz4 Z (de) Na III
B — (za+ 1) a — c(z+1) 2 (de) Na TIT
B = —2z4 as = —Cc24 Z (4e) Na III
B> = — (2;4 — %) as = —C (z — %) Z (46) Na III
B13 = %a1+%a2—|—z5a3 = %af{#—%ay—i—c%i (4f) Na IV
By, = Zay+Lay+ (25+ 1) ay — lag—Bagte(x+1)a (4f) Na IV
B,y — Za; + La, — za = lak—Bayg —cz2 (4f) Na IV
Big = za;+2a;— (25— 3) a3 = tax+ Hay —c(z—3) 2 (4f) Na IV
B17 = %al‘F%aQ"’ZGaS = %ai#-%ay—l—czﬁi (4f) Na V
Bys = Zay+Las+ (26 + 1) ay — lag —Bagtec(z+1) 2 (4f) Na V
By = 2a;+ta; — 243 = tax— Lay —cz2 (4f) Na V
By = %al—f—%ag—(zg—%) az = %afi—I— %ay—c(z(;—%) Z (4f) Na V
By, = tar+Zay+ 2723 = sak+ Y3ay 4 czr i (4f) Na VI
By, = Zaj+3ar+ (27 + 3) as = %ai—%ay—kc z+3)2 (4f) Na VI
Bos = 2a;+ ta; — 2743 = tax—ay —czr 2 (4f) Na VI
Boy = %a1+§a2—(z7—%) as = %afc—l— %ay—c(zw—é) Z (4f) Na VI
Bos = ta;+ 2ay + 2543 = sak+ Yay 4 czs 2 (4f) Na VII
Bas = 2aj+3as+ (28 + 3) as = %ai—%ay—i—c zs+3) 2 (4f) Na VII
Bor = %al + %az — zgag = %af{ — T?’ay — 282 (4f) Na VII
Bos = za;+2a;— (28— 3) a3 = tax+¥2ay—c(s—1%) 2 (4f) Na VII
By = %a1+%a2+zga3 = %a}”{+73ay+0292 (4f) Pb II

B30 = %a1+%a2+(29+%) as = %ai—gay—i—c Zg—f—%) Z (4f) Pb II

Bs; = 2a;+3a; —2ay = tax—ay —cz2 (4f) Pb II

B3z = laj+2a— (20— 1) a3 = lag+Bag —c(20-1) 2 (4f) Pb II

Bss = ta;+ 2ay+za;3 = sak+ Yay 4 czi02 (4f) Pb III
By, — Za;+Las+ (2104 1) as — lag—Bag+c(zo+1) 2 (4f) Pb III
Bss = 2a;+jay —z0a3 = saX —Pay —czo2 (4f) Pb I
Bse = sa1+3ay— (210 — 3) a3 = saX+ay —c(z0—3) 2 (4f) Pb III

References

[1] L. Ward, K. Michel, and C. Wolverton, Three new crystal structures in the Na-Pb system: solving structures without additional
experimental input, Acta Crystallogr. Sect. A 71, 542-548 (2015), doi:10.1107/S2053273315012516.

[2] N. E. Weston and D. P. Shoemaker, The crystal structures of three phases in the Na-Pb system, Acta Cryst. 10, 775 (1957),
doii10.1107/50365110X57002649. International Union of Crystallography Abstracts, pp. 735-863.

First cited in


https://doi.org/10.1107/S2053273315012516
https://doi.org/10.1107/S0365110X57002649

Na
Pb




H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988|


http://dx.doi.org/10.1016/j.commatsci.2024.112988

