Trigonal CrsS¢ Structure:
A5B6_hP22_163_abcf i-001
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Prototype Cr5S6

AFLOW prototype label A5B6_hP22_163_abcf_i-001
ICSD 16719

CCDC 1597270
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Pearson symbol hP22
Space group number 163
Space group symbol P3lc

AFLOW prototype command aflow --proto=A5B6_hP22_163_abcf_i-001
--params=a, c/a, 24, T5, Y5, 25

e (Jellinek, 1957) also has data for trigonal CrySs, which is generated from this structure by removing the Chromium
atoms from the (2a) sites. (Venkatraman, 1990) lists the structure CraS3Cr, which is likely the same structure with
possible vacancies on the (2a) sites. There is also a [rhombohedral CryS3 structure| found in both references.

Trigonal (Hexagonal) primitive vectors

POLE
a3 = %a}“{ - @ay
as = %afc + @ay
ag = CcZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 1ag = 1ck (2a) Crl
B, = %ag = %ci (2a) Crl
B; = 0 - 0 (2b) Cr I
B, = 1aj = ica (2b) Crll
B; = %al—f—%ag—i—iag = %afc—i— %ay—i—ici (2¢) Cr III
Bs = 2a,+Lay + 3ay = lag - Bay 4 3ca (2) Cr 11T
B = tar+Zay+ 2 a3 = %a}“{—&—%ay—l—cai (4f) Criv
Bsg = %al—i-%ag—(z —%) as = %ai—i—%ay—c(a—%)i (4f) Cr IV
By = %a1+%a2—z4a3 = %a&—?ay—cai (4f) Cr IV
Bio = Zay+lagt (2 +1)ay = lag—Bagte(a+l)a (4f) Cr1v
By = Tsay + ysas + 25 as = %Q(I5 +ys) X — @a (x5 —ys5) ¥ + c25 2 (12i) S1I
B = —ys a1 + (v5 — ys) a2 + 25 ag = %a (x5 — 2y5) X + §Qx5y+cz52 (12i) S1I
Bis = —(z5—ys) a1 —25a2+25a3 = —1a(225 —ys) X — Lays ¥ + cz5 2 (12i) S1
Bis = —ysa; —r5a2 — (25 — ) ag = —3a (x5 +ys) X — ?3(1 (x5 —ys5) ¥ — (12i) S1
c (25 — 5) Z
Bis = — (75 —ys) a1 +ysaz — = la(—ws+2ys) X+ Parsy—c(25— %) 2 (12i) S1
(25— 3) as
Big = zsai;+(rs—ys) ag—(25 — %) ag = %a (225 —y5) X — @a% vy—c (z5 — %) Z (12i) S1I
Bir = —Tsa; —Ysaz — 25a3 = —sa(zs+ys) X+ Fa(rs —ys) § —cz52 (12i) S1
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Blg = Ys a; — (I5 — y5) Ay — Z5as = %a (7175 —+ 2y5) )A( — §a$5 5’ — CZ5 2 (121) S I
Big = (rs —ys) a1 + w522 — 2523 = sa(2xs —ys) X+ @ayg, V—c22 (12i) S1
By = ysa + r5as + (25 + %) as = %a (x5 +ys) X+ @a (x5 —ys) ¥+ (12i) S1I
c (z5 + %) Z
B21 (375 — y5) ar—Ys a2+(25 + %) as = %a (1'5 — 2y5) X — §GI5SI +c (Z5 + %) Z (121) S1I
Boo —z5a; — (x5 —ys) a2 + = —%a (2z5 —y5) X+ @a% y+ec (z5 + %) Z (12i) S1I
z5 + %) as
References

[1] F. Jellinek, The Structures of the Chromium Sulphides, Acta Cryst. 10, 620-628 (1957), doi:10.1107/S0365110X57002200.

[2] M. Venkatraman and J. P. Neumann, Binary Alloy Phase Diagrams (ASM International, 1990), vol. 2, chap. Cr-S (Chromium-
Sulfur), ii edn. T. B. Massalski, Ed.

Found in
[1] R. T. Downs and M. Hall-Wallace, The American Mineralogist Crystal Structure Database, Am. Mineral. 88, 247-250 (2003).

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/10.1107/S0365110X57002200
http://dx.doi.org/10.1016/j.commatsci.2024.112988

