S1o Sulfur Structure:
A_oP24 58_eg2h-001

Cite this page as:
e 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.

e D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: |10.1016/j.commatsci.2021.110450.

https://aflow.org/prototype-encyclopedia/7TXG

https://aflow.org/prototype-encyclopedia/A_oP24_58_eg2h-001

S
o MY
FANEE) 2 SEEDCTAN
> [ 4,20 5% 20 ? |
\ ;J J J \J}
b 9 22 |
9
ad
Prototype S
AFLOW prototype label A _oP24 58_eg2h-001
ICSD 26463
Pearson symbol oP24
Space group number 58
Space group symbol Pnnm

AFLOW prototype command aflow --proto=A_oP24_58_eg2h-001
—~params=a, b/a7 C/a7 21,22,Y2,T3,Y3,23, T4, Y4, 24

e We follow the notation of and (Donohue, 1974) and call this S sulfur. Alternatively this can be called
cyclododecasulfur. (Schmidt, 1966)
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e We use the data in (Lin, 1970), but note that the Wyckoff positions given on page 30 are not consistent with space group
Pnnm #58, found in (Kutoglu, 1966). Instead, they appear to be rotated so that (zyz) — (—zy — ), even though the
lattice parameters are not similarly rotated. We rotated the coordinates to match those found in (Donohue, 1974). This
gives the correct distances and angles in the 12-atom sulfur rings given by all the above authors.

e We take our data from (Lin, 1970), but this was never filed with the ICSD. Instead we use the ICSD entry from (Steidel,

1981).

Simple Orthorhombic primitive vectors

al

?aS
a; = aX
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = z1 as = c2 7 (4e) S1I
B, = sai+3a;— (21— 3) a3 = jax+ by —c(z1—3) 2 (de) SI
B; = —21 as = —cz Z (4e) S1I
B, = laj+iar+ (s1+31) a3 = lax+iby+c(n+13)2 (de) S1
By = Toay + Yo ag = axo X + bys ¥ (4g) S1II
Be = —Tpa; — Y2 Az = —ar2X —by2 ¥ (4g) S1I
By = —(22-1) a11+ (yo+3)ar+ = —a(ze—3)X+b(y2+3) 9+ 3c2 (4g) SII
283
Bs = (z2+3)ai—(y2—3)as+sa; = a(za+3) %x—b(y2—3) §+3c2 (4¢) SI
By = r3a + yzas + 23 a3 = arz3X +bysy +cz32 (8h) S III
Bio = —zza; —ysaz + z3a3 = —ax3X —bys ¥ +cz32 (8h) S I
Biu = —(m-Ya+(p+ti)a—- = —a(zs—3)k+b(yz+3)9-c(ss—12%)2 (8h) S 111
(23— 3) as
Biz2 = (ms+3)a—(yzs—2a—- = a(@s+i)x-blys—3)9—c(ss—3)2 (8h) S II
(23— 3) as
Bis = —T3a; —Ysaz — 23 a3 = —ax3X —bysy — cz32 (8h) S III
B = r3ay + yzas — 23 as = ax3X +bysy — cz3Z (8h) S III
Bis = (m+da—(ps—23a+ = a(zs+3)x—b(ys—3)F+c(n+i)z (8h) S 111
(23 + %) as
Bis = —(l‘3—%) a; + (yg—i—%) aa+ = -—a (xg— %) 5c+b(y3—|—%) v+c (Zg—f—%) V7 (8h) S III
(23 + 3) as
By = Tgay + ygas + 24 a3 = axs X +bysy + cz4 (8h) SIV
Bis = —x4a] —Ygag + 24 a3 = —ax X —bys ¥y +cz4 2 (8h) SIV



Blg = 7(!1747%) a1+(y4+%) ag — = —a (I47%) })\(+b(y4+%) y*C(Z47%) 2 (Sh) SIV

(24— 3) a3

B2y = (za+3) a1 — (ya—3) a2 — = a(za+3)x—bya—3)y—clzu—1%)2 (8h) SIV
(24— 3) a3

By = —Tga; —ysas — 24 a3 = —axs X —bys§ — c24 % (8h) SIV

B22 = T4 Qg + Yqg A2 — 24 A3 = arg b'e + by4 }7 — CZ4 Z (Sh) S IV

Bz = (za+3)ar— (ya—3) ao+ = a(za+3)x—bys—3)g+c(nu+i)2 (8h) SIV
(2a+3) a3

Boy = —(mu—3)ar+(ya+t3)as+ = —a(za—3)%+b(yu+3)9+c(aa+3)2 (8h) SIV
(24 + %) as

References

[1] F.-M. Lin, Conformation and Stability of Sulfur Rings, Cyclododecasulfur, Ph.D. thesis, University of Illinois at Urbana-
Champaign (1970).

[2] M. Schmidt and E. Wilhelm, Cyclododecasulfur, Si2, Angew. Chem. Int. Ed. 5, 964-965 (1966), doii10.1002/anie.196609642.

[3] A. Kutoglu and E. Hellner, Crystal Structure of Cyclododecasulfur, Sj2, Angew. Chem. Int. Ed. 5, 965 (1966),
doi:10.1002/anie.196609651.

[4] J. Donohue, The Structures of the Elements (Robert E. Krieger Publishing Company, New York, 1974).

. Steidel and R. Steudel, Rontgenstrukturanalysen von Cyclododekaschwefel (Si2) und Cyclododekaschwefel-1-Kohlendisu
5] J. Steidel and R. Steudel, Rd k [ Cyclododekaschwefel (S d Cyclododekaschwefel-1-Kohlendisulfid
(S12- CS3) [1], Z. Anorganische und Allgemeine Chemie 476, 171-178 (1981), doi:10.1002/zaac.19814760520.

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/anie.196609642
https://doi.org/10.1002/anie.196609651
https://doi.org/10.1002/zaac.19814760520
http://dx.doi.org/10.1016/j.commatsci.2024.112988

