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This structure originally had the label AB24CD28E2_cP224_205_a_4d_b_2c4d_c. Calls to that address will be redirected here.
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Prototype AlH5,KO50S2

AFLOW prototype label AB24CD28E2_cP224 205_a_4d_b_2c4d_c-001
Strukturbericht designation H4,3

Mineral name a-alum

ICSD 280547

Pearson symbol cP224

Space group number 205

Space group symbol Pa3

AFLOW prototype command  aflow --proto=AB24CD28E2_cP224_205_a_4d_b_2c4d_c-001

~Tparams=a, I3, T4,T5, L6, Y6, 26, L7, Y7, 27, L8, Y8, 28, L9, Y9, 29, L10, Y10, 2105 L11, Y11, 11,
T12, Y12, 212, 13, Y13, 213
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Other compounds with this structure
NH4A1(SO4)2 . 12H2()7 KCI‘(SO4)2 . 12H20, RbAl(SO4)2 . 12H20, KAI(SGO4)2 . 12H20

e The alums have the general formula AB(XQy)s - 12H0, 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.

e All alums have their room-temperature form in space group Pa3 #205, but the bonding between the A and B ions and
the XOy4 complex can be quite different.

e (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):

— |o-alum, with intermediate sized ions, prototype KAI(SOy4)s - 12H50, H445 (this structure),
— |B-alum, with large ions, prototype (NH3CH3)AL(SOy4)s - 12H50, H44, and
— y-alum, with small ions, prototype NaAl(SOy4)s - 12HO, H445.

e This classification scheme is not compete, e.g., (Ledsham, 1968) points out that NaCr(SO4)s - 12H20| does not fit into
any of these categories, and that the actual structure depends on the combination of monovalent and trivalent ions.

e 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(SOy4)2 - 12H,0
transforms into an orthorhombic structure with fully ordered NH3CHj ions.

e (Ewald, 1931) designated the a-alum structure determined by (Cook, 1927) as H4s, but when the superior structural
determination of (Beevers, 1934) appeared this type was abandoned, and the new structure was given the designation
H4,5. (Nyburg, 2000) were able to determine the positions of the hydrogen atoms, so we use their improved structure as
our prototype.

e The oxygen atoms around the sulfur are statistically distributed in two ways: the probability of the O-I and O-III sites
being occupied is 78.7%, while the probability of the O-II/O-IV combination being occupied is 21.3%.

Simple Cubic primitive vectors

al

a; = aX
az = ay
az = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (4a) AlT
B, = la;+3a; = ja%+ a2 (4a) All
B; = las+1a; = 309 +3a2 (4a) AT
By = a1+ 3ay = zaX+ 50y (4a) Al
Bs = fai+isay+1ag = saX+5ay + 302 (4b) K1
Bs - Loy - Lag @) Kl
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