Voltaite (KoFegAl[SOy412-18H50) Structure:
ABSC24D2E84F12_cF2096_228 a_cg_2h_b_7h_h-001

Cite this page as: H. Eckert, S. Divilov, A. Zettel, M. J. Mehl, D. Hicks, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 4. In preparation.

https://aflow.org/p/E4V9

https://aflow.org/p/AB8C24D2E84F12_cF2096_228_a_cg_2h_b_7Th_h-001

Prototype AlFegH18K20g6S12

AFLOW prototype label AB8C24D2E84F12_cF2096_228_a_cg_2h_b_Th_h-001
Mineral name voltaite

ICSD 9254

Pearson symbol cF2096

Space group number 228

Space group symbol Fd3c

AFLOW prototype command aflow —--proto=AB8C24D2E84F12_cF2096_228_a_cg_2h_b_7h_h-001

—Tparams=a, Y4, Ts, Y5, 25, L6, Y6, 26, L7, Y7, 27, L8, Y8, 28, L9, Y9, 29, L10, Y10, 2105 L11, Y11,
211, T12, Y12, 212, L13, Y13, 213, L14, Y14, 214

Other compounds with this structure
KQ(FGI, Cdlfz)gAl[SO4]12~].8H20, KQ(F@I, 1\/Ig1,m)gA1[SO4]12-].81‘1207 KQ(FGI, Mn1,I)8A1[804]12-18H20, Kg(Fex, an,z)gAI[SO4]12-1E
KQ(Mgm, ZD1,$)8A1[SO4]12'18H20

e Voltaite can have numerous substitutions on the iron sites. In addition, the Fe-II site can have both Fe?T and Fe3* ions.

e The O-VI and O-VII sites are actually water molecules where the positions of the hydrogens has not been located or the
molecules are freely rotating. There are 24 of these sites around each aluminum atom. The O-VI sites form four
triangular clusters ~ 1.9A from the aluminum, with the distance between sites in a cluster of ~ 1.1A. The O-VII sites
form four similar clusters with somewhat larger spacings. Only 6 (25%) of the O-VI/O-VIII sites are occupied.
Presumably no more than one site in a given cluster is occupied.

Face-centered Cubic primitive vectors

1,601, 5
ap = zay+3az
az — %a&—f—%ai

= lazx+1lav
ag = iax an

Basis vectors
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Baeg

Ba7o

Ba71

Bar2

Bars

Bars

Bars

Bare

Ba7r

Bars

Ba7g

B280

B281

B282

B283

— (29 — Yo + 29) a1 +
(399+y9+29+%) az —
(rg +yo — 29) a3
— (29 — Yo + 29) a1 —
(z9 + Yo — 29) Az +
(r9 — Yo — 29) a3
(9 — Yo — 29) a1 +
(o +yo+20+3) ag —
(r9 — yo + 29) a3
($9+y9+29+%) a; +
(9 — Yo — 29) Az —
(9 +yo — 29) a3
— (29 +yo — 29) a1 —
(9 — Yo + 29) ag +
($9+y9+29+%) ag
(—2o +yo + 20+ 3) a1 +
($9*y9+29+%) az —
(rg +yo + 29) a3
(ch—y9+zQ+%) a; +
<—$9+yg+2’9+%) as +
(zo +yo — 20+ 3) a3
(zo+yo — 20+ 3) a1 —
(z9 + Yo + 29) ag +
($9—y9+29+%) ag
— (29 +yo + 29) a1 +
(w0 +yo — 20+ 3) Az +
(—$9+y9+2’9+%) as
(zo+yo—20+3) a +
(—2o +yo + 20 + 3) az —
(rg +yo + 29) a3
— (29 +yo + 29) a1 +
(z9 —yo + 29+ 3) Az +
(x9+y9—z9+%) ag
(—2o +yo + 20+ 3) a1 +
(x9+y9—29+%) ag +
($9*y9+29+%) as
(969—3/9+29+%) a; —
(z9 +yo + 29) ag +
(—xo +yo+ 20+ 3) a3
(o —yo+20+3) a +
(zo+yo — 20+ 3) Az —
(w9 + Yo + 29) a3
(—zo +yo+ 29+ 5) a1 —
(z9 + Yo + 29) ag +
l‘g-‘ryg—Zg—F%) ag
— (29 + Yo + 29) a1 +
(—xo+yo+20+3) az +
(mg—y9+Z9+%) as

a(29+%) )“(faxgera(ngri) Z

—ayoX —az9y —argZ

alyp+ %) X—any+a(zg+1)2

—ayoXk+a(z0+5) y+a(ve+ )2
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Baog2

B293

B294

Bags

B296

Bagr

B298

Ba2ogo

B300

(x9+y9729+%) a; +
(o —yo+20+3) as +
(*x9+y9+29+%) as
(_

Z10 + Y10 + z10) a1 +
(10 — Y10 + 210) a2 +
(z10 + Y10 — 210) a3

(10 — Y10 + 210) A1 +
(=210 + Y10 + 210) A2 —
(210 + Y10 + 210 — 3) a3

(10 + y10 — 210) A1 —
(z10 +y10 + 210 — 3) a2 +
(=210 + Y10 + 210) a3

- (ff10 + Y10 + 210 — %) a; +
(10 + Y10 — 210) a2 +
(z10 — Y10 + 210) a3

(10 + Y10 — 210) a1 +
(—z10 + Y10 + 210) a2 +
(z10 — Y10 + 210) a3

— (z10+ w10+ 210 — 3) a1 +

(10 — Y10 + 210) A2 +
(—z10 + Y10 + 210) a3

(=210 + Y10 + 210) A1 +
(10 + Y10 — 210) A2 —
(z10 + Y10 + 210 — 3) a3

(x10 — Y10 + 210) A1 —
(Ilo + Y10 + 210 — %) ag +
(z10 + Y10 — 210) a3

(10 — Y10 + 210) &1 +
(10 + y10 — 210) A2 +
(—z10 + Y10 + z10) a3

(=210 + Y10 + 210) A1 —
(5810 + Y10 + 210 — %) agz +
(x10 — Y10 + 210) a3

— (z10 + y10 + 210 — 3) a1 +
(=10 + Y10 + #10) a2 +
(z10 + Y10 — 210) a3

(10 + Y10 — 210) &1 +
(10 — Y10 + 210) A2 —
(z10 + Y10 + 210 — 3) a3

(Ilo — Y10 — 210 + %) a; —
(Ilo — Y10 + 210 — %) ag +
(w10 + Y10 + 210) a3

Q

B
+

- ($10 — Y10 + 210 —
(5610 — Y10 — 210 +

N
= ~— N[
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O
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|

(z10 + Y10 — 210 — 3) a3
- (9610 + Y10 — 210 — %) a; +
(w10 + Y10 + 210) A2 —
10 — Y10 + 210 — %) as
a

(w10 + Y10 + 210)
(210 + Y10 — 210 — 3) a2 +
(3010 — Y10 — 210 + %) as

H
I

a(zo+3) %+a(yp+i)y+a(ze+3)2
ax1gX 4+ ay10y + az10 2
—a(rio— 1) &k —a(yio— 1) §+azoz
—a(z10— 1) X +ayy —a(z0-1) 2
ar0% —a(yo— 1) §—a(m0— 1) 2
azioX + az10§ + ayio 2
azioX —a(vi0—2) ¥ —a(yio— 1) 2
—a(zi0—3) %X—a(r0— 1) y+ayo2
—a(z10— 1) % +azwy —a(yo—1) 2
ayio X + azio ¥ + ario 2
—a(yi0— 1) X+ azioy —a(xio—1) 2

ayroX —a(z0—3) §—a(rio—g) 2

—a(y0—1) X —a(zi0— 1) §+azo2

19

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

(192h)

O III

o1V

o1V

o1V

o1V

O1v

o1V

o1V

O1v

01V

o1V

o1V

o1V

O1v

(ONAY

O1v

o1V



Bso1 = — (210 + Y10 — 210 — 3) a1 + = a(zio+3)x+a(z0+3)9— (192h) o1V

(I10*y10*210+%) az + a(ylo - %) z
(710 + Y10 + 210) a3
Bso2 = (z10 + Y10 + 210) A1 — = —a(zio—3) X+a(z0+3) 9+ (192h) o1
(z10 — y10 + 210 — 5) a2 — a(yio+1) 2
(3310 + Y10 — 210 — %) ag
B303 = (Ilo — Y10 — ?10 + %) a; — = —a ($10 — 5) X—a (210 — %) y — (192h) [ORAY
(z10 + Y10 — 210 — 3) Az — a(yio— 1) 2
(Ilo — Y10 + 210 — %) as
Bsos4 = — (210 = Y10+ 210 — 3) a1 + = a(zio+3)%x—a(z0-3) 9+ (192h) Ol1v
(z10 + Y10 + 210) @2 + a (yw + i) 5
10 — Y10 — 210 %) as
Bsos = — (z10 — Y10 + 210 — 3) a1 — = a(zi0+3)X+a(yo+i)y-— (192h) o1V
(x10+y10—z10—%) as + a(xlo—%) z
(710 + Y10 + 210) a3
Bsos = (210 =910 — 210 + 3) a1 + = a(zio+3)x—a(yo—3) 9+ (192h) 01V
(10 + Y10 + 210) a2 — a(zio+1) 2
(210 + y10 — 210 — 3) a3
Bsor = (210 + Y10 + 210) A1 + = —a(z0—3) X+a(yo+31) 9+ (192h) o1V
(z10 — Y10 — 210 + 3) a2 — a(zio+1) 2
(5E10 — Y10 + 210 — %) asz
B3sos = — (z10 + Y10 — 210 — 3) a1 — = —a(zio—3) X—a(yio—3) ¥ — (192h) o1V
(xlo—y10+210— %) az + a(wm— %) z
(3010 — Y10 — 210 + %) as
Bsog = (710 — Y10 — 210) A1 — = —azxipX —ayi0y —azio 2 (192h) o1V

(10 — Y10 + 210) A2 —
(10 + Y10 — 210) A3
Bsi0 = — (w10 — Y10 + 210) a1 + = a(ro+ 1) X+a(yo+1) ¥ —azoz (192h) o1V
(710 — Y10 — 210) A2 +
(3310 + Y10 + 210 + %) asz
B3 = — (%10 + Y10 — 210) @1 + = a(zio+3i) Xx—ayioy+a(zio+13) 2 (192h) o1V
(z10+y10+ 210+ 3) a2+
(51010 — Y10 — 210) ag
Bsiz = (z10 4+ Y10 + 210 + 3) a1 — =  —azpXta(yo+i)y+a(zio+i) 2 (192h) 01V
(710 + Y10 — 210) A2 —
(10 — Y10 + 210) A3
Bsiz = — (@10 + Y10 — 210) a1 + = —az10X —aw10y — ayio Z (192h) o1
(9310 — Y10 — Z10) az —
(10 — Y10 + 210) a3
B34 = (210 + Y10 + 210 + 3) a1 — = —azioX+a(zio+1) §+a(yio+1i)2 (192h) o1V
(10 — Y10 + 210) A2 +
($10 — Yo — 210) ag
Bsi5 = (z10 — Y10 — 210) @1 — = a(zi0+ %) X+a(r0+71) ¥ —ayio 2 (192h) O1v
(10 + Y10 — 210) A2 +
(9510 + Y10 + 210 + %) az

Bsie = —(z10 — Y10 + 210) @1 + a(zi0+ %) x—azoy+a(yio+13) 2 (192h) Ol1v
(z10 +y10 + 210 + 3) a2 —

(z10 + Y10 — 210) a3
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Bsi7

Bsis

B319

Bs2o

B321

Bsa22

B323

Bsa4

B325

Bsas

Bsar

Bsas

B329

Bsso

B331

Bss2

— (210 — Y10 + 210) A1 —
(710 + Y10 — 210) A2 +
(10 — Y10 — 210) A3
(710 — Y10 — 210) @1 +
($10 + Y10 + 210 + %) az —
(10 — Y10 + 210) A3
(3010 + Y10 + 210 + %) a; +
(10 — Y10 — 210) A2 —
(w10 + Y10 — 210) a3
— (210 + Y10 — 210) A1 —
(10 — Y10 + 210) A2 +
(5E10 + Y10 + 210 + %) asz
(—3?10 + Y10 + 210 + %) a; +
(5610 — Y10 + 210 + %) az —
(10 + Y10 + 210) a3
(Ilo — Y10 + 210 + %) a; +
(*Ilo + Y10 + 210 + %) ag +
(9310 + Y10 — 210 + %) as
(z10 + 10 — 210 + 3) a1 —
(10 + Y10 + 210) a2 +
10 — Y10 + 210 + %) ag
— (w10 + Y10 + 210) a1 +
(xlo + Y10 — 210 + %) az +
(—z10+y10+ 210 + 3) a3

(z10 + 910 — 210+ 3) a1 +
(—3?10 + Y10 + 210 + %) az —
(w10 + Y10 + 210) a3
—(z10 + Y10 + 210) a1 +
(5010 — Y10 + 210 + %) az +
(£U10 + Y10 — 210 + %) as
(=710 + Y10+ 210 + 3) a1 +
(z10 +y10 — 210+ 3) a2 +
(5810 — Y10 + 210 + %) ag
(210 —y10 + 210 + 3) a1 —
(710 + Y10 + 210) A2 +
(—z10+y10+ 210 + 3) a3

(9610 — Y10 + 210 + %) a; +
(z10 + Y10 — 210 + 3) Az —
(w10 + Y10 + 210) a3
(—3510 + Y10 + 210 + %) a; —
(710 + Y10 + 210) A2 +
(5E10 + Y10 — 210 + %) az
— (210 + Y10 + 210) A1 +
(—96‘10 + Y10 + 210 + %) ag +
(z10 — Y10 + 210 + 3) a3
(Ilo + Y10 — 210 + %) a; +
(Ilo — Y10 + 210 + %) az +
(*xlo + Y10 + 210 + %) az

—aYyipX —az1py —aripz

a(yio+ 1) X—azoy +a(zw0+ ) 2

—ayoX+a(z0+ %) y+a(zio+3) 2

a(y1o—|—i) >‘<—|—a(z10—|—i) Yy —axioz

—a(yo—1) X—a(rw—3) 9+
a(Zlo—f—%) Z

a(y10+%) 5{+a(m10+%) v+
0,(210+%) 2

—a(z10— ) X—a(yo—3) ¥+
a(xlo—k%) Z

a(s0+8) % halyo+ ) 9+
@i+ 4) 2
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Bsss

Bssy

Bass

Bsse

Bssr

Bass

Bssg

Bsso

Bsa

Bsy2

Bayss

Bsyg

Bays

Bage

Bayr

Bsus

Bsayg

(—z11 +y11 + 211) a1 +
(11 — Y11 + 211) a2z +
(711 + Y11 — 211) a3

(11 —y11 + 211) a1 +
(=11 +y11 +211) ag —
(z1 +yu+2on —3) a

(11 +y11 —211) a1 —
(5811 +y11 + 211 — 5) az +
(=211 +y11 +211) a3

[

— (3U11 +yn oz —3) a+
(11 +y11 —211) az +
(r11 — Y11 + 211) a3

(11 +yu—zn) a1 +
(=11 +y11 +211) a2 +
(11 — Y11 + 211) a3

—(zn+yn +201—5) ar +
(11 — Y11 + 211) a2z +
(=11 +y11 +211) a3

(=211 + Y11 +211) a1 +
(11 +y11 — 211) a2 —
(z11 + 9y + 211 — 3) as

(11 —yu1 +211) a1 —
(z11 +yn + 21— 5) az +
(z11 +y11 — 211) a3

(11 —y11 +211) a1 +
(11 +y11 — 211) az +
(=11 +y11 +211) a3

(=211 + Yy + 211) a1 —
(z11 +yu + 211 — 3) az +
(11 — Y11 + 211) a3
—(z11 +yn + 21— 5) ar +
(—z11 +y11 + 711) a2 +
(11 + Y11 — 211) a3

(11 +y11 — 211) a1 +
(11 — Y11 + 211) az —
(z11 + 911 + 20— 3) as
(z11 =y — 211 +3) a1 —
(z11 =y + 211 — 5) az +
(11 + y11 + 211) as
—(z11 —y11 + 211 — %) ar +
(11 =y — 211 +3) a2 —
(5511 + Y11 — 211 — %

— (mu + Y11 — 211 — %
(11 +y11 + 211) ag —
T11 — Y11 + 211 — %
(11 +y11 +211) a1 —

(211 +y11 — 211 — %) az +
($11 — Y11 — 211+ %) az
— (ﬂcu + Y11 — 211 — %) a; +
(T —yn —z11+3) a2+
(11 + Y11 + 211) a3

ax11ﬁ+ay115’+a2112
_a(g;ll—i> i—a(yll—i) S’+a211i
—a(acn — i) >‘<+ay11}7—a(211 - i) z
1

axuf(—a(yn—i)y_a(zll_Z) z

aznnX+arn y +ayii 2

azni*a(»Tn*%) y*a(yllfi) z

A ERTICTE Y

—a(zu—i) f(-l-axuf’—a(yll_i) z

ayii b'e “+ az11 y +azxi1 Z

—a(yin—1) X+azy—a(zn—5) 2

ayu}‘(—a(Zu—i) S’_a(xll_i) z

—a(yn—i) )E—a(zn—%) y+ariz

a(l/u-f—i)i—a(xu—%)y‘*‘
a(211+i) Z

—a(yn—3) %k+a(zn+i) g+
a(z11+1) 2

a(n+3) X+a(zn+3)¥-

a(l/u - %) z
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Bsso

B351

Bss2

B353

Bsss

B355

Bsse

Bssr

Bsss

Bssg

B360

Bse1

B362

B363

Bse4

B365

(11 + Y11 +211) @
($11 — Y11 + 211 — %
($11 + Y11 — 211 —

® =
[\
\

e
(5811 — Y11 — 2+
(z11 4+ y11 — 211 —
(3611 — Y11 + 211 —

NN
| S—"— w\»—tx_/

Ww\»—tm

- (3311 — Y11 +21—3)ar+
(11 +y11 + 211) az +
($11 — Y11 — 211+ %) as
- (9611 — Y1 + 211 — %) a; —

) ap +

(114911 — 211 — 3
(11 +y11 +211) &
(In — Y11 — 211+ %) a; +
(11 +y11 + 211) az —
($11 + Y11 — 211 — %) az
(11 +y11 + 211) a1 +
(11 —y11 — 211+ 3) az —
($11 — Y11 + 211 — *) az

2
- (In + Y11 — 211 — %) a; —
)

(In — Y11 + 211 — % az +
(9311 — Y11 — 211+ %) as
(5511 — Y11 — 211) a; —
(x11 — Y11 + 211) az —
(r11 +y11 — 211) a3

— (11 —y11 +211) a1 +
(11 —y11 —2zn1) az +
(zii+yn+z21+3) a

—(z11+y11—2n1) ar +
($11 + Y11+ 211+ %) ag +
(51711 — Y11 — 211) as

(11 4y + 211+ 3) a1 —
(11 +y11 —211) a2 —
(z11 —y11 + 211) a3

—(x11 +y11 —2n1) ar +
(111 — Y1 — 211) az —
(11 — Y11 + 211) a3
(z11 4+ 911 + 211+ 3) a1 —
(11 —y11 +211) az +
($11 — Y — 211) as

($11 — Y11 — 211) a; —
(11 +y11 —2zn1) az +
(z11+y1n + 211+ 3) a3

—(x11 —y11 +211) a1 +
(111 + Y1+ 211 + %) az —
(11 +y11 — 211) a3
— (11 — Y11 + 211) a1 —
(11 + Y11 — 211) a2 +
(3311 — Y11 — 211) ag

(211—*) x+a(y11+ ) +

a(zn+1)2

—ar;n X —aynly —azinz

CL(SC11+%) 5{+a(y11+%) yfazni

a(zini+ i) Xx—ayny+a(zn+3)2

—aznnX+a(yn+3)y+alzn+i) 2

—az11X—arny —ayi1 z

—aznXta(rn+3)y+alyn+3) 2

G(ZnJri) >A<+G(CU11+%) V—ayi1z

a(zi+ %) X—arny+a(yn+3i) 2

—ayn X —az1y —ari 2
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Bses = (11 — Y11 — 211) a1 + = alyn+i) x—amy+alzn+i)z (192h) oV
($11 + Y11+ 211+ %) az —
(11 — Y11 + 211) a3
Bser = (11 +yn +211+3) a1 + = —aynX+a(zu+i)y+alzn+i)2 (192h) oV
(11 — Y11 — 211) ag —
(711 + Y11 — 211) a3
Bses = — (@11 + Y11 —2n1) a1 — = alyn+i) x+a(zn+1)y—arn2 (192h) ov
(x11 —y11 +211) a2 +
(x11+y11+ 211+ 3) a3

Bseo = (—z11 4y +21+3) a1+ = —a(yn—%) x—a(zu-31)y+ (192h) oV
(xn(—y11+211+§) ag — a(Zn—l—%) Z
T11 + Y11 + 211) a3
Bs7o = (z11 =y + 201 + %1) a; + = a(lyn+i)X+a(zn+3) 9+ (192h) ov
(_$11 + Y11 + Z11 + 5) as + a (,211 + %) Z
(z11+y11 — 211+ 3) a3
Bs71 = (zi1+yn — 2z +3) ar - = —a(yn—1) %X+a(zn+3)y-— (192h) ov
((x11+y11+211) 6_}2)-1- a(zu—i) Z
Ti1 — Y11+ 211+ 3) a3
Bs72 = —(z11 +yu + 211% a; + = alyn+3)&x—a(lznu—-1)y- (192h) ov
(z11+y11— 211+ 3) az + a(z1—1%) 2
(—z11 4+ y11 + 211 + 3) a3
Bsrs = (11 4y —21+3) ar+ = —a(zn—-3)%—a(zn—-3) 9+ (192h) ORY
(—331(1 +yi1t 21+ 3) a— a(yin+3) 2
T11 + Y11+ 211) a3
Bsrqa = — (@11 + Yy + Z112 a; + = alzn+3)x—a(zn—13)9— (192h) oV
(9(611 —y11+211+§) ag + a(y11 —i) Z
T+ Y — 21+ 3) as
Bs7s = (=211 + y11 + 211 +1%) a; + = a(zin+3)X+a(en+3) 9+ (192h) oV
(fn +y1— 21 +3) a+ a(l/11+%) Z
T11 — Y11 + 211 + %) as
Bs7e = (z11 — Y1+ 211+ 3) a1 — = —a(zn—YH x+a(zn+3)y- (192h) oV
(T11 +y11 +211) a2 + a(y11 *i) Z
(=211 + y11 + 211 + 3) a3
Bs7r = (z11 =y + 211 + %) a; + = —a(zn—3) X—a(lyn—%) y+ (192h) oV
(m11(+y11 —Z11+§) as — a(x11—|—%) Z
r11 + Y11+ 211) a3
Bsrs = (—z11 4y +21+3) a1 — = —a(zn—3) %+a(yu+3)§- (192h) oV
(11 + Y11 + 211) 3112)-1- a(zin—1) 2
T11 + Y11 — 211+ 5) a3
Bsre = —(z11 +yu + 211)131 + = a(zii+3)&k—alyn—1)y- (192h) oV
((»Tn +y11+ 211+ 21)) as + a (xn — %) Z
Ti1 — Y11+ 211+ 3) a3
Bsso = (z11 +y1 =20+ %) a+ = a(zi1+3) X+a(yn+3) 9+ (192h) oV
((9611 — Y1+ 211+ 3) az + a(zin+1)2
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