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Prototype Bis011Va

AFLOW prototype label A4B12C3_0C76_63_eg_fg2h_cf-001
ICSD 08588

CCDC 1657852

Pearson symbol oC76

Space group number 63

Space group symbol Cmem

AFLOW prototype command  aflow --proto=A4B12C3_oC76_63_eg_fg2h_cf-001
—Tparams=a, b/a7 C/a7 Y1,22,Y3,23,Y4, 24, L5, Y5, L6, Y6, L7, Y7, 27, L8, Y8 28

e There are three known varieties of Biy Vo017 (Villars, 2018):

— o, the ground state structure, stable up to 450°C,
— |8, stable between 450°C and 555°C (this structure), and
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— 1, stable from 555°C up to the melting point at 880°C.

e The data for this structure was taken at 550°C.
e Several of the Wyckoff positions listed here are only partially occupied: V-I1: 25%, V-II: 50%, and O-IV 75%.

e (Mairesee, 2003) describe this structure in the Amam setting of space group #63. We used FINDSYM to transform this
to the standard C'mcem setting.

Base-centered Orthorhombic primitive vectors

o1
a; = Lax-—1iby T
az = zaX+3by
ag = CcZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, —y1a; +yia + 5 ag = by § + 2cz (4¢) VI
B2 yra; —y1az + 5 ag = —by1§ + 3cz (4c) VI
Bs Toai + Toas = ars X (8e) Bil
B4 —r2a; —Tpa + § a3 = —aza X+ 1c2 (8e) Bil
Bs —Zoa; — Toas = —azro X (8e) Bil
Bg Toa; + Toas + %ag = ars X + %ci (8e) Bil
B~ —ysa; + yzas + 23 ag = bysy +cz32 (8f) 01
Bs ysa; —ysas + (23 + 1) as = —bysy +c(z3+3) 2 (8f) OI
By —Yysai +yszaz — (23— %) asg = bysf’—C(Z?,— %) z (8f) OlI
Bio ysa; — yzas — 23 as = —bysy — cz3 % (8f) Ol
B1: —ysa; +ysas + z4a3 = bys ¥ + c24 2 (8f) VII
Bio yaas —ysaz + (24 + 3) ag = —bysy+c(za+3) 2 (8f) VII
Bi3 —yga; + ysag — (24 — %) ag = bysy — ¢ (24 — %) Z (8f) VI
B14 Ysa1 — Yg Ay — Z4 A3 = —bys ¥ —cz4 2 (8f) VI
Bis (x5 —ys) a1+ (x5 + v5) 32+ia3 = ars X +bys ¥ + ici (8¢) Bi Il
Bis — (x5 —ys5) 313— (x5 +ys) as + = —arsX —bys ¥ + %ci (8g) Bi Il
133
Bz —(zs+ys) a1 — (25 —y5) a2+ = —ars X +bys § + 2 (8g) Bi II
1a3
Bis (x5 +ys) a1+ (w5 —y5) ax+5a; = axs X —bys § + 3c2 (8g) Bi II
Big (z6 — ys) a1+ (w6 +y6) az++as = azeX +bys§ + jc2 (8g) O1I
Bao — (26 — Y6 a -~ (v6 +y6) az + = —azeX —bys ¥ + 3c2 (8g) on
133
B, — (w6 +ys) a1 — (6 —ys) A2+ = —azeX +bys ¥ + tcz (8g) onr

1
1a3
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Bas = (w6+ys) ai+(z6 —ys) as+3as = argX — by ¥ + 3c2 (8g) oll

Bas = (;c7 — y7) a; + (x7 + y7) as + = ax7X+byr ¥ +cz72 (16h) O III
Z7ag
Bay = —(z7r—yr)ar—(vr+yr;) aa+ = —ax7X—by;y+c (2:7 + %) Z (16h) O III
(27 + %) as
Bas = —(zrtyr)ar—(z7r—y7)aa— = —ax7X+by; ¥ —c (27 — %) Z (16h) O III
(27— 3) as
B = (wrty)at(er—y))az— = ar7X —byry —czr2 (16h) O I
Zrag
By = —(zr—yr)a—(z7+yr)ag— = —ax7X —byr ¥ —czr Z (16h) O III
Z7as
Bas = (x7 —y7) a1 + (27 + y7) ag — = arr X +by;y —c (z7 — %) Z (16h) O III
(r— 1)
Bay = (7 +y7) a1 + (w7 —y7) az + = arg X —by; 9 +c(z7+3) 2 (16h) O I
(27 +3) as
Bso = —(zr+yr)ar—(z7—yr)az+ = —ax7X+byr y +czr 2 (16h) O II
Z7as
Bsi = (ws—ys)ar+(vs+ys)azt+ = axsX +bys§ + czs 2 (16h) o
Zg ag
Bz = —(zs—ys)ar— (vs+ys)az+ = —azg X —bys§ +c (s +3) 2 (16h) o
(Zg + % as
Bss = —(vs+ys)ar—(zs—ys)az— = —arsX +bysy —c (ZS - %) z (16h) o
(s —3) as
B3y = (rg +ys) a1 + (x3 — yg) az — = argX —bysy — c282 (16h) O1v
Zg as
Bss = —(vs—ys)ar—(vstys)ax— = —argX —bys§ —czg 2 (16h) o
zZg as
Bse = (s —ys) a1 + (zs +ys) az — = arg X+ bysy —c (28 — 3) 2 (16h) O1v
zZg — %) as
B, = (s +ys) a1 + (xg — ys) azs + = argX — bys y +c¢ (zg + %) Z (16h) o1V
(s + 1)
Bas = —(zs+uys)a;—(rs—1ys)as+ = —arg X +bys § + czs 2 (16h) o1V
Zgag
References

[1] G.Mairesse, P. Roussel, R. N. Vannier, M. Anne, C. Pirovano, and G. Nowogrocki, Crystal structure determination of o, 8 and
~-Biy Vo O11 polymorphs. Part I: vy and $-Big Vo011, Solid State Sci. 5, 851-859 (2003), doi:10.1016/51293-2558(03)00015-3.

[2] P. Villars, H. Okamoto, and K. Cenzual, eds., ASM Alloy Phase Diagram Database (ASM International, 2018), chap.
Bismuth-Oxygen-Vanadium Ternary, Vertical Section (1987 Blinovskov Y.N.). Copyright (©)2006-2018 ASM International.

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/10.1016/S1293-2558(03)00015-3
http://dx.doi.org/10.1016/j.commatsci.2024.112988

