KAuBry-2H,0O (H419) Structure:
AB4C2D mP32 14 e 4e_2e_e-001

This structure previously used the label(s) AB4C2D_mP32_14_e_4e_2e_e. Calls to these addresses will be redirected here.
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Prototype AuBry(H20)2K

AFLOW prototype label AB4C2D_mP32_14_e_4e_2e_e-001
Strukturbericht designation H4q9

ICSD 61248

CCDC 1624780

Pearson symbol mP32

Space group number 14

Space group symbol P2, /c

AFLOW prototype command aflow --proto=AB4C2D_mP32_14_e_4e_2e_e-001
--params=a, b/a,c/a, 3,21, Y1, 21, T2, Y2, 22, T3, Y3, 23, Td, Y4, 24, L5, Y5, 25, L6, Y6, 26, L7,
Y7, 27,%8,Ys, 28

o (Cox, 1936) determined lattice constants for KAuBrs-H;0 which were very close to those later found by (Omarni, 1986).
However, Cox et al. found that the (100) planes (in our orientation) with odd indices showed very weak diffraction spots.
Neglecting these spots gives a unit cell which has a lattice constant a (in our orientation) which is half the size of that
found by Omarni et al, and so Pearson symbol mP16. Fitting this cell into space group P2;/c #14 then required that the
gold atom be at the (2a) Wyckoff position and the potassium atom at (2b), while the later paper found that these atoms
are slightly displaced from those points.


http://dx.doi.org/10.1016/j.commatsci.2024.112988
http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/prototype-encyclopedia/SAP5
https://aflow.org/prototype-encyclopedia/AB4C2D_mP32_14_e_4e_2e_e-001
https://www.aflow.org/prototype-encyclopedia/Tutorials/AFLOW_Prototype_Label/
https://www.aflow.org/prototype-encyclopedia/info/cif.html#ICSD
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=61248&DatabaseToSearch=ICSD
https://www.aflow.org/prototype-encyclopedia/info/cif.html#CCDC
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=1624780&DatabaseToSearch=Published

e The results of (Omarni, 1986) are very close to those of (Cox, 1936) and can indeed reduce to the Cox et al. structure by
allowing some uncertainty in the atomic positions. Given this, and the fact that the former reference actually found the

correct unit cell, we will use the more modern work as our prototype for Strukturbericht symbol H41g.

e The positions of the hydrogen atoms in the water molecules were not determined, so we only show the oxygen positions,

labeled H5O.

e (Omarni, 1986) gave the unit cell and Wyckoff positions in terms of setting P2;/n of space group #14. Changing this to

the standard P2, /¢ setting required a rotation of the lattice and a significant rewriting of the primitive vectors.

e The anhydrous form of this compound can be seen at KAuBry; (AB4C_mP24_14_ab_4e_e).

Simple Monoclinic primitive vectors

a; — ax
ag = by
ag = ccosfBX+csinfz
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Basis vectors
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Bs =
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BlO =
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B13 =
B14 =

Bis =
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Lattice
coordinates

ria; +yiaz + 2z1as
—xpa; + (y1 + %) az —
(21— 3) as

—Tri1ap —Yiaz —z1ag

$131—(y1 - %) 32+(21 + %) az

Toay + Y2 a2 + 22a3
—xg2a; + (y2 + %) az —
(- 1) 2

—T2a; —Yzaz —z24as

xzal—(y2 - %) a2—|—(22 + %) az

Tzar; +ysaz + z3as
—z3ar+ (Y3 + 3) az —
(23— 3) a3

—r3a; —Ysaz —zzas

xsal—(ys - %) a2+(z3 + %) as

T4ay +Ysaz + 24a3
—zga;+ (ya+ 3) az —
24—%) as

—T4a1 —Yqa2 —24a3

17431—(314 - %) az+(2’4+ %) as

Tsay + Ysaz + z5as

Cartesian
coordinates

(axy +czicosB) X+by1 §+cz1sinfz
f(ax1+c(zlf%)cos6)fc+
b(ler%)yfc(zlf%)sinﬂﬁ

—(az1 +cz1c080) X —by1§ —cz1sin Bz
(aatl +c(z1 + %) cosﬁ) X —
b(yl—%)y—l—c(zl—i—%)sinﬁi

(axe + czoco8 B) X+ bys § + czo8in S Z
f(aa:2+c(227%)cosﬂ)fc+
b(y2+%)yfc(227%)sinﬁi

—(azg 4+ czocosB) X —bya § — czosin Bz
(axg —l—c(zz + %) cosﬁ) X —

b(y —%)y—l—c(zQ—i—%)sinﬁi
(axs + czzcos B) X+ bys § + cz3sin S 2
—(a$3+6(23—%)008,8)5(+
b(ys+3) ¥ —c(zs—3)sinBz
—(azg 4+ czgcosB) X —bysy — czzsin Bz
(aa:s —|—c(23 + %) cos,B) X —

b(y —%)y—kc(zg—i—%)sinﬁi
(axg + czgcos8B) X+ bys § + cz4sin Sz
—(am—l—c(z;;—%)cosﬁ)fc—i—
b(ya+3)y—c(za—3)sinBz
—(axg 4+ czgco8B) X —bys § — cz4sin Bz
(azs +c (24 + 5) cos B) X —
b(ys—3) §+c(za+3)sinfz
(axs + cz5co8B8) X+ bys § + cz5s8in S 2

Wyckoff
position
(4e)
(4e)

Atom
type
Aul
Aul

Aul
Aul

Brl
Brl

Brl
Brl

Br II
Br1II

Br II
Br II

Br III
Br III

Br III
Br III

Br IV
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Blg = —T5a; + (y5 + %) ag — = - (CLCC5 +c (Z5 - %) COS 6) X+ (46) Br IV
(2575) as b(y5+%)yfc(25f%)sinﬁﬁ
Bip = —rsa; — ysag — 25 a3 = —(axs+czscosf) X —bys§ — czssin Bz (4e) Br IV
Boy = x5a;— (y — %) as+ (z5 + %) ag = (aa:s +c (z5 + %) cosﬁ) X — (4e) Br IV
b(y5— %) §f—|—c(z5+%)sinﬁi
By, = Tgay + Y as + 2g as = (axe + czgcos B) X+ bys § + cz6 sin B Z (4e) HI
Boy = —zgay + (y6 + %) as — = - (aa:G +ec (26 — %) cos 6) X+ (4e) HI
Z6— 3) as b(ys+3) 9 —c(26—3)sinBz
B2z = —Teal — Ye A2 — 26 A3 = —(axze+czecosB) X —bys ¥ — czesin B2 (4e) HI
Bos = wgai—(ys—3) ax+(z+3) a3 = (axg + ¢ (26 + 5) cos ) % — (4e) HI
b(y — %) y+c(z6+%)sinﬁi
Bos = T7a; + yras + z7ag = (ax7 + czrcos B) X+ byr § + czrsin S 2 (4e) HII
Bog = —z7a; + (y7 + %) ag — = - (ax7 +c (z7 - %) cos ﬂ) X+ (4e) HII
27— 3) ag b(yr+3) 9 —c(zr—3)sinBz
Boy = —x7a; —yras — 27 as = —(ax7+czrcosf) X —by;§ —cz7rsin Bz (4e) HII
Bos = x7a;— (y7 - %) as+ (27 + %) az = (aa:7 +c (27 + %) COS,B) X — (4e) HII
b(y — %) y+c(z7+%)sinﬁ2
B29 = rgal + ysas + zg as = (al'g + czg CcoS B) X+ byg S’ + czg Sinﬂ Z (46) KI
B3y = —zga; + (yg + %) as — = - (a:rg +c (zg — %) cos ﬁ) X+ (4e) KI
Zg—%) as b(yg—l—%)y—c(zg—%)sinﬁi
B3, = —Tga; — ygas — 2g a3 = —(axg+czgcosf) X —bysy — czgsin Bz (4e) KI
Bs: = zsa;—(ys—3) as+(zs+3)ag = (axs +c (28 + 3) cos B) X — (4e) KI
b(yg— %) S’+c(z8+%)sinﬁi
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