Zunyite [A113(OH,F)18815020C1 (SOS)] Structure:
A13BC18D20E5 cF228 216 ah ¢ gh 2eh be-001

This structure originally had the label A13BC18D20E5_cF228_216_dh b_fh_2eh_ce. Calls to that address will be redirected here.

Cite this page as: 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/p/R5TJ

https://aflow.org/p/A13BC18D20E5_cF228_216_ah_c_gh_2eh_be-001

A\ 4 .\vf\. :\’: :9 P4 v‘
' \’,
. \. (*) .

!.

PN
( ' 5

5 )

0

o
) .p

:i 1!
)
1

A
WV,

RSP,
», ?\
¥

N

(Q.
7 \\\
./
z\”,:
» .\1

D
\'"}
®
A
s

\P7

3

h/

s

4
l=

5
.
%
N
al

1
(3

»

d
Q"\
)
W
{ ¥
R
®
V.,
¢

2
>
g
>
. ®.
&Y
2
>
yJ
>
‘\

e

(¥

Al
N
N

, PSR S
SRR K
f\‘\ ’-’1& 4« W ) ’4&\
A‘>.\\x/"‘“. \\/"‘,_‘
/’4-’4.\.\ Y N K

Prototype Al;3CIF13020Si5

AFLOW prototype label A13BC18D20E5_cF228_216_ah_c_gh_2eh_be-001
Strukturbericht designation S0g

Mineral name zunyite

ICSD 15745

Pearson symbol cF228

Space group number 216

Space group symbol F43m

AFLOW prototype command aflow —-proto=A13BC18D20E5_cF228_216_ah_c_gh_2eh_be-001
~Tparams=a, T4, I's, L6, L7, L8, 28, L9, 29, L105 210



http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/R5TJ
https://aflow.org/p/A13BC18D20E5_cF228_216_ah_c_gh_2eh_be-001

e We use the structure proposed by (Kamb, 1960), a refinement of the original (Pauling, 1933) S0g structure. The only
major difference is the y coordinate of the OH/F-I site, which is now at a more reasonable distance from the chlorine
atom.

e For easy of visualization, we have used fluorine atoms to represent all of the (OH,F);g positions, but in reality the system
is dominated by OH, not F. Kamb argues that the physics of hydrogen bonding makes it likely that the actual structure
has composition (OH);6F2, with the fluorine atoms substituting for OH on the second (48h) site.

Face-centered Cubic primitive vectors

a; = iay+iaz
az =— %afc + %ai
ag = %afc + %ay
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (4a) Al'T
B, = %al—l—%ag—i-%ag = %ai—i—%ay—i—%ai (4b) Sil
B = jar+ia+tag = 0%+ fay + az (4c) Cl1
B, = T4a; + 1489 + x4 a3 = axsX+axrsy +axy (16e) Ol
By = r4a; + 489 — 3r4a3 = —axsX—arsy +axsz (16e) Ol
Bg = Tqa; — 34 A9 + T4 a3 = —axyX+aryy —axy z (16e) OI1
B, = —3z4a; +T4ay + T4a3 = arsX —aryy — axy z (16e) Ol
Bg = Tsa; + T5as + T5as = axsX +axrsy + axsz (16e) OlII
By = rsa; + r5as — 3rsas = —axs5X —arsy +axsz (16e) O1II
Big = Tsa; — 3%5 as + Ts ag = —arsX+arsy — axs zZ (16e) OII
Bi1 = —3xsa; + x5as + x5 ag = arsX — arsy — axs Z (16e) O1II
B = Teay + Tgas + Tgas = axrg X+ axgy + axe 2 (16e) Si II
Bz = Tgai + Tgas — 3rg as = —axgX —argy + axg Z (16e) Si Il
B4y = Tga] — 3Tg ag + Tg ag = —azg X+ axgy — axg Z (16e) Si II
Bis = —3xgay + xgas + rgas = axeX — argy — axe (16e) SiII
B = — ($7, %) a; +z7ax + r7a3 = ax7>“(+iay+ %ai (24g) FI
By = ac7a1—(ac7— %) ag—($7— %) ag = —a (x7— %) f(—&—iay—i—iai (24g) FI
Bis = zra; — (z7 — ) ax + z7 a3 = 10X+ avry + 102 (24g) FI
B = —(m—%) a, +x7ag — = iaﬁ—a(w—%)y—kiai (24g) FI
(w7 - 3) a3
By = T7a; + r7ay — (x7 — %) as = %a)‘( + %ay +ax7Z (24g) FI
Bo: = —(377—%) al—(xy—%) ay+ = iafc—i—iay—a(:v —%)i (24g) FI
Z7 ag
By = zga; + zgas + (2x5 — z5) ag = axgX +argy + azg z (48h) Al Il



B23 = zgal + zgag — (2$8 + ZS) as = —axrs X — ars y + azg Z (481’1) AlIl

Bay = (2zg8—28) a1 — (2zg+28) aa+ = —axrg X+ axgy — azg (48h) AlIl
Zg as
Bas = - (21‘8 + Zg) a; + = arsX —argy —azg z (48h) Al Tl
(2338 — 2’8) as + zg as

Bog = (2zs — 2z3) a1 + zs az + zg as = azg X +axgy + axrg z (48h) Al Tl

Boy = — (2z5 + 28) a1 + zzs as + zg as = azgX —axrgy — arg (48h) Al Tl

Bog = zgal + (21‘8 — Zg) as — = —azg X — axg S’ + axg Z (48h) Al I
(21‘8 + Zg) as

Boy = zga; — (2xs + z5) as + = —azg X+ axgy — arg z (48h) AlIl
(2558 — 28) as

B3y = zgay + (2xg — zg) as + zg ag = argX +azg y + arg Z (48h) Al TI

B3, = zgay — (2],‘8 + Zg) as + zgas = —arg X+ azgy — axrgz (48h) Al II

B32 = — (21’8 + ZS) a; + zgas + = arg X — azg 5’ — ars Z (48h) AlIl
(2%8 — Zg) as

Bss = (228 — 2z8) a1 + zg ag — = —argsX —azsy +axgZ (48h) AlTI
(2@‘8 + Zg) as

B34 = Zgai + zgag + (2$9 - Zg) as = arg X+ arg y + azg Z (481’1) FII

Bss = zgay + zgas — (2x9 + 29) ag = —argX —axgy + azg Z (48h) FII

Bsg = (2w9—29) a1 — (209 +29) a2+ = —argX +axrgy — azg (48h) F II

Zg ag
Bs; = —(2x9 + 29) a1 + = axgX —argy — azg 2 (48h) FII
(2:139 — Zg) ao —+ Zg ag

B3z = (229 — 29) a1 + zg ag + 29 a3 = azg X+ axgy + axrgZ (48h) FII

B3y = — (2.%‘9 + Zg) a; + zg9az + 29 as = azg X — aTg y —ar9z (48h) FII

By = zZgai + (21‘9 - Zg) as — = —azgX —argy + axg Z (48h) FII
(2:1?9 + Zg) as

Bsa = zgay — (2xg + 29) a2 + = —azgX+argy — axg (48h) F II
(2.’1)9 — Zg) as

By = zgay + (2xg — 29) as + 29 ag = axgX + azgy + axrg Z (48h) FII

B43 = Zga] — (21’9 + Zg) as + 2g as = —axg X+ azg y — axg Z (48h) F1II

By = —(2x9 + 29) a1 + 29 Az + = ax9gX — az9y — axgZ (48h) FII
(2.’L‘g — Zg) as

B45 = (2.139 — Zg) aj; +zgag — = —aXg X — azg 5’ + axg z (48h) F1II
(21‘9 + 29) as

B46 = zZipQ1 + zjpaz + (2LE10 - 210) as = ario X + axig 5’ + azio Z (48h) O III

By = z1p0Q1 + z1p a2 — (2.%'10 + 2:10) as = —ax19X — axio 5’ + az10Z (4811) O III

By = (2210 — 210) a1 — = —ar10X + ar10y — azio z (48h) O III

(210 + 210) a2 + 210 a3
By = — (21’10 —+ ZlO) a; + = aripX — axqg 5’ —az10% (48h) O III
(2x10 — 210) a2 + 210 a3

Bso = (2x10— z10) a1 + 21082 + 21083 = az10X +ar10y + ario z (48h) O III

Bs1 = — (2710 +210) a1 +21082+21083 = azipX —arwy — ario (48h) O III

B52 = zZipay + (2%10 — ZlO) ag — = —azio X — arig y “+ axig Z (48h) O III

(2x10 + 210) a3



Bss = zipa1 — (2z10 + 210) a2 + =
(2210 — 210) a3

Bss = zioar + (2z10 — z10) @z + 21023 =
Bss = zioar — (2z10 + 710) a2 + 21083 =
Bse = — (2z10 + 210) a1 + 21022 + =

(2x10 — 2z10) a3

Bsr = (2x10 — z10) @1 + 210 @2 — =
(2210 + 2z10) a3
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