Lig [A1P207F<OH>] (H20)0_5 Structure:
A2B2CD10E22F8 tP90 75 d d_ab_5d 11d 4d-001
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Prototype Al F5(H20)LigO16P4

AFLOW prototype label A2B2CD10E22F8_tP90_75_d_d_ab_5d_11d_4d-001
CCDC 2386067

Pearson symbol tP90

Space group number 75

Space group symbol P4

AFLOW prototype command aflow --proto=A2B2CD10E22F8_tP90_75_d_d_ab_5d_11d_4d4-001
--params=a, ¢/a, 21, 22, T3, Y3, 23, L4, Y4, 24, T5, Y5, 25, L6, Y6, 26 L7, Y75 27, L8, Y8, 28, L9,
Y9, 29,210, Y10, 10, L11, Y11, 211, L12, Y12, 212, L13, Y13, £13, L14, Y14, 214, 15, Y15, 215, L165 Y165 216,
L17, Y17, 217, L18, Y18, 18, L19, Y19, 219, L20, Y20, 2205 L21, Y21, 221, L22, Y22, 222, T23, Y23, 223, L24,

Y24, 224
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e This structure should be named Lig[AIP2O7F(OH)]2(H20), but we respect the labeling used by (Hao, 2024).

e The positions of the hydrogen atoms in the water molecules are not located. Since fixing those positions necessarily
destroys the P4 symmetry it is likely that the molecules are freely rotating. We have labeled these sites as H20 in the
aflow.cif file, and they are represented by hydrogen atoms on this page.

e The OH radicals are not labeled. It is possible that the hydrogens attach to random oxygen atoms. In any case we follow
(Hao, 2024) and ignore these hydrogen atoms.

e The O VIII through O XI sites are partially occupied, at 37.5% for the first two and 12.5% for the second pair. Similarly,
the P I and P III sites are 60% occupied and the P II and P IV sites are 40% filled. The P I/P II and P III/P IV
distances are very small, so only one of each pair is filled in any unit cell.

e Finally, space group P4 #75 is polar and allows an arbitary placement of the origin of the z-axis. We used this to move
the first water molecule on the (1a) site to the origin to provide structural clarity.

Simple Tetragonal primitive vectors
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al\J_33
a; = ax
az = ay
ag = CZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = z1 a3 = cz1 % (1a) HI
B, = sa;+ 3as+ 283 = jaX+ay +cni (1b) HII
B; = T3a) + ysas + 23 as = arsX+aysy + cz3 (4d) All
B, = —x3a; —ysas + 23 as —ar3X —aysy +cz3Z (4d) All
B; = —yzai + xr3as + 23 a3 —aysX +ar3y + cz3 % (4d) All
B = Yyzay — r3ap + z3ag aysX —axrzy + cz3 2 (4d) AlT
B, = T4a1 +ysas + 24 ag aryX+ay,y +czy Z (4d) FI
Bsg = —x4a] —Ygag + 24 a3 —axsX —aysy +cza 2 (4d) FI
By = —ysa; + 2480 + z4 a3 —ays X +aryy +czs (4d) FI
Bio = Ygay — T4ag + 24 A3 aysX —aryy +cz4 Z (4d) FI
Bi1 = Tsai + ysas + 25 as ars X+ aysy + cz5 2 (4d) Lil
B = —Z5a; — Y5 as + 25 as —arsX —aysy + cz5 2 (4d) Lil
Bz = —ysa; + x5as + z5 as —ays X + axsy + cz52 (4d) Lil
By = Ys a1 — X5 ag + 25 ag ays X —arsy +czs 2 (4d) Lil
Bis = Tgai + Ygas + 26 as areX + aygy + cz6 2 (4d) LiIl
Big = —zga; — ysaz + 2 as —axgX —aysy + cz6 Z (4d) Lill
Bz = —Y6 a1 + T A2 + 26 A3 —aye X + a6y + ¢z Z (4d) Lill
Bis = Y6 A1 — Tg Az + 26 as aye X — argy + c26 2 (4d) Lill
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Bs:
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Bss
Bss
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Bss
Bso
Buao
Bau
By
Bys
Bua
Bys
Bus
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Bus
Bao
Bso
Bs:
Bs2

Bs4
Bss
Bss

B58
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r7a; +yraz + zras
—Tra; —yraz+zras
—yra; +xrazt+zras
Yray — Trag + 27 ag
Tgar + ysaz + zgas
—Zga; —Yygaz + zgas
—ysa; +xrgazx +zgas
Ysay — Tgag + 2gas
Tgay + Yo az + 29 as
—ZTga; —Ygaz + 29 a3
—Yoa; +xgaz + zgas
Ygay — Tgag + 29 as
Ti0a1 + Y102 + 210 A3
—Z10a1 — Y10 @2 + 210 A3
—Y10a1 + Tipa2 + 210 a3
Y101 — Tip A2 + 210 A3
T11a1 + Y11 a2 + 211 a3
—x11Q1 —Y11@2 + 21143
—Y11a1 +Ti1a2 + 211 a3
Yi1a1 — T11a2 + 21133
Ti2a1 + Y122 + 21233
—Z12Q1 — Y1282 + 21283
—Yyi12a; + Ti2a2 + 21243
Yi2@1 — Ti2a2 + 21223
Ti1z3a1 +Yi3az + 213 a3
—Z13a1 — Y132 + 213 a3
—Y13a1 + Ti13a2 + 213 a3
Yi3a1 —T13a2 + 213 a3
r14a1 + Y142 + 21423
—Z1421 —Y14@2 + 214 a3
—Y14a1 + Ti14a2 + 21423
Y141 — T14a2 + 214 A3
T15a1 + Y152 + 215 a3
—Z15a1 — Y152 + 215 a3
—Y15a1 + Ti5a2 + 215 a3
Y151 — T15a2 + 215 A3
16 a1 + Y16 A2 + 216 A3
—Z16Q1 — Y16 A2 + 216 A3
—Y16a1 + Ti6 a2 + 216 A3
Y161 — T16 A2 + 216 A3

ri7ay +Yyiraz + 217 a3

ar7X+ay: ¥ +cz72
—ar7X —ayr y + czr z
—ayr X+ ax7y + czr Z
ayr X —axr7y +cz7 2
argX +ays y + czgz
—argX —aysy + czs z
—ays X +argy +czgZ
ays X —argy + c28Z
argX + ayoy + cz9 2
—argX — aygy + c29 Z
—ayoX +argy + cz9Z
ayoX —argy + cz9 Z
arioX +ayoy +cz102
—az10X —ayy +cz102
—ayo X +ary + cz10Z
ayio X — ario 5’ + cz19 Z
ar11X+ayn y +czi 2
—arn X —ayny +cz12
—aynX+arny +cz12
ayi1 X —ar11 ¥ +czi1 2
ar12 X+ ay12 ¥ + czi122
—ar1zX —ay12y + cz12Z
—ay12X +ar12§ +cz12Z
ay12 5{ — axri2 5’ + CZ12 2
ari3X +ay13y +cz132
—ar13X —ay13y + 2132
—ay13X +ar13y +cz13Z
ayis X — ari3 5’ + CzZ13 Z
ar1a X +ay14 ¥ +cz142
—ar1y X —ay1ay + 2142
—ay1aX+axr1ay +czi4 2
ay14X —ar1a ¥ +cz14 2
ar15s X+ ayis ¥ + cz152
—arisX —ay15y + 2152
—ay15 X +axi5y + czi52
ayis X — aris 5/ + CZ15 Z
ari6 X +ayie ¥ + cz16 2
—arigX —ay16y + 2162
—aYie6 X+ alig y + cz16 Z
ayieX —arie ¥ + cz16 2

arir X+ ayry +czi7

NN N N~~~ o~~~ o~~~ o~~~ N~~~ o~~~ o~~~ o~~~ o~~~ o~~~ o~ o~~~ o~ —~
N N O A O O O O . I N N N A S A S O L S N S~ N <
ST e T e T e T = T = P = P e T e T e T = T = T o T o T = T = T = P e P e T e T e T e T = T o T o T = T = T = P e P e T e T e T = T = T e e o =7

DN N N N N N N NN N N N N N N N N N N N N N N N N N N N N

Li IIT
Li IIT
Li IIT
Li IIT
LiIV
LiIV
LiIV
LiIV
Liv
Liv
LiVv
Liv
(O
Ol
(O
(O
O1II
oIl
oIl
oIl
O III
O III
O III
O III
o1V
o1V
O1v
o1V
ov
oV
ov
ov
O VI
O VI
O VI
O VI
O VII
O VII
O VII
O VII
O VIII



O VIII
O VIII
O VIII
0 IX
0 IX
0 IX
0 IX
0X
0X
00X
0X
O XI
O XI
O XI
O XI

Beo = —T17a1 — Y17 a2 + 217 a3 = —axirX —ayir ¥ +cxir 2
Be1 = —y17a1 + rivaz + z17a3 = —ay17rX+axi17y +cz17 2
Bg2 = Yyi7a1 — Ti7ag + 217 as = ay17X —ax17y +cxi7 2
Bes = Tig a1 + Yigas + z1g as = ar1g X + ay18y + cz18%
Bes = —T18a1 — Y18 A2 + zi1g a3 = —ar18 X —ayi1s Y + cz18 2
Bes = —y18a1 + T1gaz + z1g az = —ayisX +axrigy +crig Z
Bes = Yyig a1 — Tigas + 213 as = ayi1sX —ax13y + cz18Z
Ber = Tig @ + Y19 as + 219 as = ar19gX + ay19 ¥ + cz19Z
Bes = —T19a1 — Y19 A2 + z19 a3 = —ar19 X —ay19 Y + cz19 2
Bgo = —Yi9 a1 + T1g9 Az + 219 a3 = —ayi9 X+ ax19y + czi19 2
Bry = Y19 a1 — Tig as + 219 as = ay19X —axi19y + cz192
B = Zao a1 + Y20 A2 + 220 A3 = azo0 X + ayo0 ¥ + cz20 2
B = —T20 a1 — Y20 A2 + 220 A3 = —awoo X — ayz0 ¥ + cz20 2
Brs = —Y20 a1 + Top A2 + 220 A3 = —ay20 X + axo0 ¥ + czo0 Z

Bry = Y20 @1 — To0 A2 + 220 A3 = ayoo X — a0 ¥ + c2o0 Z

PI
PI
PI
PII
PII
PII
PII
P III
P III
P III
P III
P IV
PIV
P IV
P IV

Brs = —T21 a1 — Yo1 A2 + 221 A3 = —awo1 X —ay21 ¥ + czo1 2
By = —Y21 a1 + To1 A2 + 221 A3 = —ay21 X+ axo1 y + czo1 Z
Brs = Y21 @1 — T21 Az + 221 A3 = ayo1 X —awo1 ¥ + c201 2
Brg = Tog a1 + Y22 A2 + 222 A3 = T2 X + ay22 ¥ + c2o2 Z
Bgo = —Tg2a1 — Y22 A2 + 222a3 = —awoo X —ay ¥y + cz0Z
Bg; = —Y22 a1 + Taz Az + 222 A3 = —ay2e X+ axoy + cza0 Z
Bsgz = Y22 @1 — Tog Az + 222 A3 = aYor X — a2 ¥ + C202 Z
Bgz = To3 a1 + Y23 A2 + 223 a3 = aT23 X + ayo3 § + c2o3 2
Bgs = —T381 — Y23 a2 + 233 = —aT23X — aye3y + cz23 2
Bsgs = —Y23aj + Tog Az + 223 a3 = —ay23 X + axo3y + czo3 Z
Bss = Y23 @1 — T23 Ay + 223 A3 = ayo3 X — awoz § + cza3 2
Bgr = Toq a1 + Y24 a2 + 224 a3 = T2y X+ aYos § + 204 2
Bgs = —T481 — Y24 A2 + 224 A3 = —aTo4X —ayos ¥ + c224 2
Bgy = —Y24 a1 + Tog A2 + 224 A3 = —ay24 X+ ax24§ + c204 Z
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(4d)
(4d)
(4d)
(4d)
(4d)
(4d)
(4d)
B7s = To1 a1 + Y21 a2 + 221 A3 = aro1 X+ ays y + czo1 2 (4d) PI
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Bgo = Y24 A1 — To4 Ag + 224 A3 = ayoa X — Aoy ¥ + 204 2
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