v-Alum [AINa(SOy)s - 12H0, H4y5) Structure:
AB24CD20E2 ¢P192 205 a 4d b c3d c-001

This structure originally had the label AB24CD20E2_cP192_205_a_4d_b_c3d_c. 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
Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype AlH54NaO9S,

AFLOW prototype label AB24CD20E2_cP192_205_a_4d_b_c3d_c-001
Strukturbericht designation H4q5

Mineral name ~-alum

ICSD 15368

Pearson symbol cP192

Space group number 205

Space group symbol Pa3

AFLOW prototype command aflow —-proto=AB24CD20E2_cP192_205_a_4d_b_c3d_c-001
—-params=a, T3, T4, T5, Y5, 25, L6, Y6, 26, L7, Y7, 27, T8, Y8, 28, L9, Y9, 29, £10, Y10, 210, T11,
Y11, 211


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/VBLW
https://aflow.org/p/AB24CD20E2_cP192_205_a_4d_b_c3d_c-001

e The alums have the general formula AB(XOy)s - 12H20, where A is a monovalent ion, B is a trivalent ion, and X is a
chalcogen. In most cases atom B is aluminum and atom X is sulfur, leading to the name alum.

All alums have their room-temperature form in space group Pa3 #205, but the bonding between the A and B ions and
the XO,4 complex can be quite different.

(Lipson, 1935ab) described three general forms of alum based on the sizes of the monovalent ions. Each of these forms
was given a Strukturbericht designation by (Gottfried, 1937):

— la-alum, with intermediate sized ions, prototype KAI(SO4)s - 12H50, H443,

— |G-alum, with large ions, prototype (NH3CHs3)Al(SOy4)s - 12H50, H444, and

— y-alum, with small ions, prototype NaAl(SOy)s - 12HoO, H445 (this structure).

This classification scheme is not compete, e.g., (Ledsham, 1968) points out that NaCr(SOy4)s - 12H50| does not fit into
any of these categories, and that the actual structure depends on the combination of monovalent and trivalent ions.

As noted above, the Pa3 structures of alum are the room temperature form. As the temperature decreases the alum
structure may transform. For example, in the temperature range 150-170K the S-alum (NH3CH3)Al(SO4)2 - 12H20O
transforms into an orthorhombic structure with fully ordered NH3CHj ions.
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Lattice Cartesian Wyckoff Atom
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B, = 0 = 0 (4a) AlT
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By = %32-1-%33 = %ay—l—%ai (4a) All
B, = Ta+3a = fak+iay (4a) AT
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Bs = 1ay = tay (4b) Nal
B, = Ta = tax (4b) Na I
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(24d)

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)

(24d)

OlII
Ol
OlII
oIl

Ol
O III
O III

O III

O III

O III
O III

O III

O III

O III
O III

O III

O III

O III
O III

O III

O III

O III
O III

O III

O III

O III
O III

O III



Bies = (yi0o + 3) a1 + z10a2 — =  a(yo+3) X+tazey—a(zio—1)2 (24d) O 111
(w10 — 3) a3

Bieo = z11a +yi1 a2 + 211 as = ary;1 X+ ayn y +az1 2 (24d) O1v
Bi7o = —(z11—3) a1 —ynnas + = —a(zn-3)%k—ayny+a(zn+3)2 (24d) 01V
(211 +3) as
Bi71 = —z11a1 + (Y1 +3) az — = —arnXta(yu+i)y-—alzn—3) 2 (24d) o1V
(211 - %) as
B172 = (Sﬂll + %) a; — (yll — %) ag — = a (11311 + %) X—a (yll — %) y — az11 Z (24d) o1V
Z11a3
Bi7s = zirar + i az + Yy as = azjnX+ary1 y+ayi (24d) (ONAY
Bi74 = (2’11 + %) a; — (xn — %) as — = a (2’11 + %) X—a (.7311 — %) y— ay11 Z (24(1) o1V
Y11 a3
B175 = — (211 — %) a; — T11 A + = —a (211 - %) 5( — axlly +a (yll + %) 2 (24d) O IV
(3111 + %) az
Bi7¢ = —z11a] + (1]11 + %) as — = —az11X+a (1‘11 + %) y—a <y11 — %) Z (24d) o1V
(1/11 - %) ag
Bi77 = y11ap + 211 az + r11as = aynX+azny+ari 2 (24d) 01V
Bi7s = —yrar + (211 + 3) az — = —aynX+a(z1+3)y—a(zn—3) 2 (24d) (ONAY
(w11 —3) a3
Birg = (yu + %) a; — (zu — %) as — = a (y11 + %) X—a (zu — %) v —axi Z (24d) o1V
T11a3
Biso = —(yi1—3) a1 —zi1as + = —alyu-YHx-amy+alzn+i)z (24d) O1v
(z11 + %) ag
Bis1 = —Z11@1 — Y11 a2 — 211 A3 = —arn X —ayny —azi1 (24d) O1v
Big2 = (3011 + %) a; +yjaz — = a (xn + %) X+ayny—a (211 — %) Z (24d) O1v
(211 - 3) a3
Biss = zi1a; — (Y11 — 3) ax + = arnX—a(yn—3)y+a(zun+3)2 (24d) o1V
(211 + %) ag
Biga= —(zn—3)ai+yu+i)a+ = —alzn—3%) %+a(yn+3)y+aznz (24d) O1v
Z11as3
Biss = —z11@1 — T11a2 — Y11 a3 = —azn X —ary1 y —ayin z (24d) o1V
Biss = —(en—3)ai+(zn+3)a+ = —a(zun—3) X+a(lzn+3z)y+aynz (24d) o1V
Y11 as
B187 = (211 —+ %) al + 11 a2 — = a (211 —+ %) )A( —+ aril y —a (yll — %) 2 (24(31) O IV
(yu - %) ag
Bigs = zZ11a; — (.1‘11 — %) as + = azi1X—a (1'11 — %) y+a (yu + %) Z (24d) (ONAY
(yu + %) as
Bisg = —Y11 a1 — 21182 — 11 a3 = —aynn X —az1y —ari (24d) O1v
Bigo = ynar — (211 — 3) ag + =  aynx—a(en—3) y+a(zn+i)z (244) 01V
(w11 +3) a3
Bior = —(yn—3)ar+(zu+3)a+ = —a(yn—3) X+a(z1+3)§+azn 2 (24d) O1v
Z11 a3
Big2 = (yi1 +3) a1+ z1182 — = a(yin+3)X+azny—a(zin—3) 2 (24d) o1V

(w11 = 5) a3
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