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Prototype AlO4P

AFLOW prototype label AB4C oC24 20 a 2c b-001

Mineral name low cristobalite type

ICSD 16651

Pearson symbol oC24

Space group number 20

Space group symbol C2221

AFLOW prototype command aflow --proto=AB4C_oC24_20_a_2c_b-001

--params=a, b/a, c/a, x1, y2, x3, y3, z3, x4, y4, z4

Other compounds with this structure
GaPO4

• Aluminum and Gallium Phosphate are closely related to the low cristobalite structure of SiO2.

• The change in symmetry from Fd3m #227 in SiO2 to C2221 #20 in AlPO4 is caused by the replacement of the silicon
atoms by two types of atoms.
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• The structure is “pseudo-tetragonal,” with a = b, but the presence of ordered aluminum and phosphorous atoms reduces
the symmetry to orthogonal.

Base-centered Orthorhombic primitive vectors

a1 = 1
2a x̂− 1

2b ŷ

a2 = 1
2a x̂ + 1

2b ŷ

a3 = c ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = x1 a1 + x1 a2 = ax1 x̂ (4a) Al I

B2 = −x1 a1 − x1 a2 + 1
2 a3 = −ax1 x̂ + 1

2c ẑ (4a) Al I

B3 = −y2 a1 + y2 a2 + 1
4 a3 = by2 ŷ + 1

4c ẑ (4b) P I

B4 = y2 a1 − y2 a2 + 3
4 a3 = −by2 ŷ + 3

4c ẑ (4b) P I

B5 = (x3 − y3) a1 + (x3 + y3) a2 +
z3 a3

= ax3 x̂ + by3 ŷ + cz3 ẑ (8c) O I

B6 = − (x3 − y3) a1 − (x3 + y3) a2 +(
z3 + 1

2

)
a3

= −ax3 x̂− by3 ŷ + c
(
z3 + 1

2

)
ẑ (8c) O I

B7 = − (x3 + y3) a1 − (x3 − y3) a2 −(
z3 − 1

2

)
a3

= −ax3 x̂ + by3 ŷ − c
(
z3 − 1

2

)
ẑ (8c) O I

B8 = (x3 + y3) a1 + (x3 − y3) a2 −
z3 a3

= ax3 x̂− by3 ŷ − cz3 ẑ (8c) O I

B9 = (x4 − y4) a1 + (x4 + y4) a2 +
z4 a3

= ax4 x̂ + by4 ŷ + cz4 ẑ (8c) O II

B10 = − (x4 − y4) a1 − (x4 + y4) a2 +(
z4 + 1

2

)
a3

= −ax4 x̂− by4 ŷ + c
(
z4 + 1

2

)
ẑ (8c) O II

B11 = − (x4 + y4) a1 − (x4 − y4) a2 −(
z4 − 1

2

)
a3

= −ax4 x̂ + by4 ŷ − c
(
z4 − 1

2

)
ẑ (8c) O II

B12 = (x4 + y4) a1 + (x4 − y4) a2 −
z4 a3

= ax4 x̂− by4 ŷ − cz4 ẑ (8c) O II
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