Hauyne [(Na0_5Ca0_3K0,2)8(Al6816024)(SO4)1_5, 369] Structure:
A3B4C4D4E16F4G3_cP76_218_c_e_e_e_ei_e_d-001

This structure previously used the label(s) ABB4C4D4E16F4G3_cP76_218_ c_e_e_e_ei_e_d. Calls to these addresses will be redirected here.
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Prototype AlgCag 4K; 6Nas03051.55i6

AFLOW prototype label A3B4C4D4E16F4G3_cP76_218_c_e_e_e_ei_e_d-001
Strukturbericht designation S6g

Mineral name hauyne

ICSD 24441

CCDC 1600475

Pearson symbol cP76

Space group number 218

Space group symbol P43n

AFLOW prototype command aflow --proto=A3B4C4D4E16F4G3_cP76_218_c_e_e_e_ei_e_d-001
—Tparams=a, I3, T4, L5, L6, L7, T8, Y8, 28
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(Gottfried, 1937) used the work of (Machatschki, 1934) for Strukturbericht label S69. We have used the updated 153K
data of (Hassan, 1991).

e (Machatschki, 1934) puts the sodium, calcium, and potassium atoms at the same (8¢) Wyckoff position, with partial
occupancies of approximately Nag 75Cag.25 and a trace of calcium. The sample studied by (Hassan, 1991) was found to
have the three atoms at slightly different (8e) positions, with 54% sodium occupation, 30% calcium occupation, and 20%
potassium occupation.

e (Machatschki, 1934) put the sulfur atom at the origin, Wyckoff position (2a), and assumed that there were two SO4
molecules per formula unit. (Hassan, 1991) found that there were statistically only 1.5 molecules per formula unit, and
that the sulfur atom was slightly displaced from the origin to a (8e) site, where each atomic position was occupied only
19% of the time. The corresponding (8e) oxygen site (O-I in our notation, O2 in Hassan) is only occupied 75% of the
time to maintain the SO4 stoichiometry.

e We shifted the origin of (Hassan, 1991) so that the resulting atomic positions are close to those reported by
(Machatschki, 1934). The later structure can be recovered from the former by moving all of the sodium, calcium, and
potassium atoms to the same Wyckoff position, moving the sulfur atom to the origin, Wyckoff position (2a), and
adjusting the occupation of each site appropriately.

e The 153K data presented in (Downs, 2003) has errors in the z coordinates of the CaCy (our Ca) and O2 (our O-I) atoms.
In both cases, the z coordinate should be the same as the z and y coordinates.

e The AFLOW label models the structure as if the sites were fully occupied.

Simple Cubic primitive vectors

a; = axX

as = ay

azg = az

Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, - Lay+1ay - Lax+Lay (6) Al
B, — Sa, + Lay _ fa%+ bay (6) Al
B; = lay+1iay = 10y +zaz (6¢) ALl
B, = 3a)+1a; = Say+3az (6¢) All
Bs = sa+jag = gaX+ jaz (6c) All
By — Lay + 2 - Sag+ 2oz (G) Al
Br = jar+3ag = 10X+ a2 (6d) Sil
Bs = 3a+iag = fax+ jaz (6d) Sil
By = Lay+lay - Lax+lay (64) Si I
Bio = fa;+ 3 ay = 30X+ jay (6d) Sil
Bi1 = %az-i-%a?, = %ay—kiai (6d) Si 1



B2 = fay+3ag = 309+ 3az (6d) Sil

Bz = r3a; + r3as + r3as3 = ax3X +axrsy + axrsz (8e) Cal

By = —x3a] — T3ag + x3a3 = —ar3X —axr3y + axr3 z (8e) Cal

Bis = —x3a] +r3a9 — x3a3 = —ar3X +axr3y —arsz (8e) Cal

B = T3a; — T3as — T3as3 = ax3X —ar3y —axrsz (8e) Cal

By = (z3+3) a1+ (z3+3) as + = a(zs+3) %+a(zs+i)y+a(zs+3)2 (8e) Cal
(e + ) o

Bis = —(m—3)a—(z3—3)a+ = —a(zz—3)%x—a(zs— 1) y+ (8e) Cal
(z3+3) as a(zs+3) 2

Big = ($3—|—%) al—(xg—%) ap — = a(xg—&—%))”c—a(arg—%)y—a(x;g—%)i (8e) Cal
(o2 1) 2

Bao = —(m3—Y)a+(zs+3)a— = —a(zz3— %) X+a(zs+3)y-— (8e) Cal
(12— 1) 2 o (aa- 1) 2

By = T4a) + T3 + 2433 = aryX +arsy + ary z (8e) KI

By = —x4a] — Tqa9 + 2433 = —azr4X —axsy + axy (8e) KI

Bos = —x4a1 +x4a9 — 2423 = —axs X+ arsy —axsz (8e) KI

Boy = T4a1 — T480 — T4a3 = axsX —arsy —axy (8e) KI

Bu - (mtdat(mtdat - (@t} xtalntdyra@rz (o KI
Tq + %) az

B = —($4—%)31—($4—%)32+ = —a(m—%)i—a(m—%)y—i— (8e) KI
s+ }) 2 (o1 +1)2

By = (x4+%)a17(:c47%)a27 = a(x4+%))‘(fa(uf%)yfa(mf%)2 (8e) KI
(w4 = 3) a3

Bas = —(ma—3)a+(za+3)a— = —a(zg— %) X+a(za+3)y— (8e) KI
(i) o e

By = Tsay + Tsas + T5as = ars X + arsy + ars Z (8e) Nal

B3y = —Tsa] — Tsas + 5 as = —axsX —arsy +axsz (8e) Nal

B3, = —Zsaj + r5as — 5 as = —axsX+arsy —axsz (8e) Nal

B3> = T5a; — Ts5as — T'sas = arsX — arsy — ars Z (8e) Nal

B3z = (x5—|—%) a1+(1‘5—|—%) ar + = &(l‘5+%) 5<—|—a(x5+%)y+a(x5+é)i (8e) Nal
T5 4 %) az

B3y = f(x57%) alf(x5f%) as+ = fa(x5f%)ifa(x57%)y+ (8e) Na I
(e5-+ 1) (st 1) %

Bss = (z5+3) a1 — (x5 — 3) a2 — = a(zs+3)%—a(ws—3)y—a(zs—3)2 (8e) Na I
(w5 —3) as

Bsgg = —(wms—3)ar+(as+3) a— = —a(ws—3) X+a(zs+3)y— (8e) Na I
(es ) o (o) 2

B3 = Tgal + Teag + Te as = areX + axgy + axeg Z (8e) Ol

Bss = —Zga] — Tgas + Tg as = —axgX —argy + axgZ (8e) oI

B3y = —xga] + Tgag — T a3 = —azg X+ axgy — axg Z (8e) 01

By = Tga] — Tgaz — Tgas = argX — argy — axg Z (8e) Ol1I

By =  (ws+3)ai+(ws+3)as+ = a(we+3i)X+a(eg+3)y+alzet+i)z (8e) Ol
(w6 + 3) a3
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Bys
Byr

Byo
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Bss
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Be1
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Bes
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B68

B69

Bro
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(z7+3) ar+ (a7 +3) as +
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=4 ()

rga) + ysaz + zgas
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Zga; — Tgaz — Ygas
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Ysa; + zgag + g as
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Ysay —zgaz — Tgag
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(ys+3) ar+ (25 +3) a2 +

(Zg + %) as

~ (- ) o (- }) et
(Zg + %) as

(1 +3) a1~ (o2 =) aa
(55— 1)

(i 3) @t (mn ) 2a
(25— 3) a3
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=
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a(x6 — %) Z

aryX+ar7y + axq z
—ar7X —ar7y + axr z
—ax7X+ar7y —axrz
ax7X —ar7y —axr7z

a(rr+3) XK+a(zr+3)y+a(er+3)2

argX +aysy +azgz
—argX —aysy + azs z
—argX+aysy —azs z
argX —aysy —azg
azgX + axsy + ays z
azgX —axsy —ays z
—azgX —argy + ays z
—azgX+axrsy —ays z
aysX + azs ¥ +argz
—ays X+ azgy — axsg z
aysX —azsy —argZ
—aysX —azg ¥ + axgz

a(ys+3) X+a(zs+i)y+a(s+i)z

—a(ys —3) X—a(ws —3) y+a(z+3) 2

a(pstd) % —ales—4) g —a(s-b)2

oy~ ) %o +3) §a (s - b) 2

a(rs+3) X+a(s+3)y+a(ys+3)2
~a oy 8) %ra (et 1) 9oa (v - 4) 2

“ars - 4) fa(es— ) gha(us + b) 2
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B72 = (1384*%)&17(287%)&27 = a(x8+%)ﬁ*d(Zg*%)yfa(ysfé)Z (241) oIl

(Z/s - %) as

B73 = (zg—l—%)al—l—(yg—i—%)ag—i— = a(Zgg—&-%))‘(—l—a(ys-l—%)}"-i—a(xg—l—%)Z (241) OII
(ws +3) as

By, = (zg—l—%)al—(yg—%)ag— = a(zg—&-%)i—a(yg—%)y—a(xg—%)i (24i) oIl
(ws — 3) as

B75 = — (Zg - %) a; + (yg + %) ag — = —Qa (ZS — %) )2—|—a (yg + %) y—a (338 — %) Z (241) OlIl
(s~ 3) 2

B76 = — (Zg — %) a; — (yg — %) as + = —a (Zg — %) X—a (yg - %) 5/+a (1'8 + %) Z (241) OlII
(CL’g + %) as
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