Experimental LigAlPy Structure:
AB3C2 0C48 64 d_dg_ef-001
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Prototype AlLisPo
AFLOW prototype label AB3C2_0C48_64_d_dg_ef-001
ICSD 17639
CCDC 1979150
Pearson symbol 0C48
Space group number 64
Space group symbol Cmece

AFLOW prototype command aflow —--proto=AB3C2_0C48_64_d_dg_ef-001
—~params=a, b/a7 c/a, x1,T2,Y3,Y4,24,T5,Y5, %5
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Other compounds with this structure
LigGan

e The first experimental information we have for this structure is from (Juza, 1952), who placed the system in space group
Tbeca #71 bu could not locate the lithium atoms, except to note that they are on a (16f) site.

e (Dadsetani, 2011) used this work as the starting point for first-principles calculations to minimize the total energy of the
structure, including the positions of the lithium atoms, keeping the structure in [space group Ibca.

e (Restle, 2020) used ball milling and annealing to produce samples of Li3AlPy and LizGaPy and found them to be in space
group Cmce #64, shown here. While we believe that this work is correct, we present both structures.

Base-centered Orthorhombic primitive vectors

>—a3
al
a; = iax—3by
a; = %a}“{ + %by
ag = cZz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Tr1ay + ras = ary X (8d) All
B, = —(xl—%) a; — (931—%) a+ = —a (1:1—%) 5(—6-%62 (8d) All
283
Bs —r1a; — X1 as = —ar1 X (8d) All
B4 (l‘l—l-%) a1+(x1+%) ag+%a3 = a(xl—I—%) X+%Ci (8d) All
Bs Toaj] + xro ag = ars X (8d) Lil
Bg - (1'2 - %) allf (1'2 — %) a+ = —a (;UQ - %) X+ %ci (8d) Lil
283
B7 —X2A] — X2AaA3 = —ar2 X (Sd) Lil
Bs (zo+ 1) ar+(22+3) azt+iag = a(zs+3) %+ 3c2 (8d) Lil
Bo —(y3— 1) all+ (ys+13) az+ = FaX+bysy + tca (8e) Pl
1a3
Bio (ys+71)a1—(y3—7) aa+jaz = 10X —bys§ + Sc2 (8e) P
Bi1 (y3+%) al—(yg—%) a2+%a3 = %ai—by3y+%ci (86) PI
Bi2 —(p—%)a+(ys+3)at+ = 34X +bys§ + jc2 (8e) P I
1as
Bis —ygai + ysgas + 24 a3 = bys ¥ +cz4 2 (8f) PII
Bi4 (y4—|—%) al—(y —%) as + = %ai—byz;y—i—c(zé;—!—%)i (8f) PII
(21+3) a3
Bis 7(y4f%) a1+(y4+%) as — = %a)“(+by4yfc(24f%)2 (8f) PII
1

(2

*5) a3z


http://aflow.org/prototype-encyclopedia/AB3C2_oI96_73_f_3f_acde-001
http://aflow.org/prototype-encyclopedia/AB3C2_oC48_64_d_dg_ef-001
http://aflow.org/prototype-encyclopedia/AB3C2_oC48_64_d_dg_ef-001

Bis = Yaa; — Ysaz — 24 a3 = —bys ¥ — c24 2 (8f) P 1I

By = (r5 —ys) a1 + (z5 + y5) az + = axs X + bys ¥ + cz5 Z (16g) LiIl
Zy asg
Bis = (=25 +ys+3) a1 — = —a(rs—5) X—bysy+c(zs+3) 2 (16g) Lill
(z5 +ys —3) as + (25 + 3) a3
By = — (25 +ys—3) a1 + = —a(zs —3) XK+bysy —c(z—3) 2 (16g) Lill
(castus+3) o (- 1) ag
By = (w5 +ys5) a1 + (v5 — ys) az — = arsX —bysy — cz25 % (16g) Lill
Z5 asz
By = —(z5—ys)a; — (w5 +ys) aa— = —arsX —bys y — cz5 % (16g) Lill
Z5 A3
Be2 = (25 —ys +3) a1 + = alrs+3) X+bys 9y —c(z5 — 3) 2 (16g) Lill
(o5 43+ 1) 22 5~ 1) ag
Bas = (x5 +ys + 1) a1 + = a(zs+3) X—bysy+c(zs+1)2 (16g) Lill
(s —un 4) w0 b (2 ) g
Boy = —(zs+uys)ar— (5 —ys) aa+ = —azrsX +bys ¥ + cz5 2 (16g) Lill
Z5 as
References

[1] T. M. F. Restle, J. V. Dums, G. Raudaschl-Sieber, and T. F. Féssler, Synthesis, Structure, Solid-State NMR Spec-
troscopy, and Electronic Structures of the Phosphidotrielates Liz AlPy and Liz GaPs, Chem. Euro. J. 26, 6812-6819 (2020),
doii10.1002/chem.202000482.

[2] R. Juza and W. Schulz, Herstellung und Eigenschaften der Verbindungen LizAlPy und LigAlAsy, Z. Anorganische und
Allgemeine Chemie 269, 1-12 (1952), doi:10.1002/zaac.19522690102.

[3] M. Dadsetani and S. Namjoo, FElectronic and Structural Properties of LizAlPy and LizAlAsy from First Principles, J. Mod.
Phys. 2, 929-933 (2011), doi:10.4236/jmp.2011.29110.

First cited in

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|


https://doi.org/10.1002/chem.202000482
https://doi.org/10.1002/zaac.19522690102
https://doi.org/10.4236/jmp.2011.29110
http://dx.doi.org/10.1016/j.commatsci.2024.112988

