
β-Li3PO4 Structure:
A3B4C oP16 31 ab 2ab a-002
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/0L2F

https://aflow.org/p/A3B4C oP16 31 ab 2ab a-002

Prototype Li3O4P

AFLOW prototype label A3B4C oP16 31 ab 2ab a-002

ICSD 257439

Pearson symbol oP16

Space group number 31

Space group symbol Pmn21

AFLOW prototype command aflow --proto=A3B4C_oP16_31_ab_2ab_a-002

--params=a, b/a, c/a, y1, z1, y2, z2, y3, z3, y4, z4, x5, y5, z5, x6, y6, z6

Other compounds with this structure
Li2CoSiO4, Li2FeSiO4, Li2MnSiO4

• Li3PO4 exists in three known phases (Popović, 2003):

– α-Li3PO4, stable from 1170◦C to the melting point at 1220◦C, has an uncertain crystal structure.

– β-Li3PO4 (this structure) is the ground state and is stable up to 500◦.

– γ-Li3PO4 (Li2CdSiO4 structure) is the intermediate phase, and is metastable at room temperature.

Simple Orthorhombic primitive vectors
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a1 = a x̂

a2 = b ŷ

a3 = c ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = y1 a2 + z1 a3 = by1 ŷ + cz1 ẑ (2a) Li I

B2 = 1
2 a1 − y1 a2 +

(
z1 + 1

2

)
a3 = 1

2a x̂− by1 ŷ + c
(
z1 + 1

2

)
ẑ (2a) Li I

B3 = y2 a2 + z2 a3 = by2 ŷ + cz2 ẑ (2a) O I

B4 = 1
2 a1 − y2 a2 +

(
z2 + 1

2

)
a3 = 1

2a x̂− by2 ŷ + c
(
z2 + 1

2

)
ẑ (2a) O I

B5 = y3 a2 + z3 a3 = by3 ŷ + cz3 ẑ (2a) O II

B6 = 1
2 a1 − y3 a2 +

(
z3 + 1

2

)
a3 = 1

2a x̂− by3 ŷ + c
(
z3 + 1

2

)
ẑ (2a) O II

B7 = y4 a2 + z4 a3 = by4 ŷ + cz4 ẑ (2a) P I

B8 = 1
2 a1 − y4 a2 +

(
z4 + 1

2

)
a3 = 1

2a x̂− by4 ŷ + c
(
z4 + 1

2

)
ẑ (2a) P I

B9 = x5 a1 + y5 a2 + z5 a3 = ax5 x̂ + by5 ŷ + cz5 ẑ (4b) Li II

B10 = −
(
x5 − 1

2

)
a1 − y5 a2 +(

z5 + 1
2

)
a3

= −a
(
x5 − 1

2

)
x̂− by5 ŷ + c

(
z5 + 1

2

)
ẑ (4b) Li II

B11 =
(
x5 + 1

2

)
a1−y5 a2+

(
z5 + 1

2

)
a3 = a

(
x5 + 1

2

)
x̂− by5 ŷ + c

(
z5 + 1

2

)
ẑ (4b) Li II

B12 = −x5 a1 + y5 a2 + z5 a3 = −ax5 x̂ + by5 ŷ + cz5 ẑ (4b) Li II

B13 = x6 a1 + y6 a2 + z6 a3 = ax6 x̂ + by6 ŷ + cz6 ẑ (4b) O III

B14 = −
(
x6 − 1

2

)
a1 − y6 a2 +(

z6 + 1
2

)
a3

= −a
(
x6 − 1

2

)
x̂− by6 ŷ + c

(
z6 + 1

2

)
ẑ (4b) O III

B15 =
(
x6 + 1

2

)
a1−y6 a2+

(
z6 + 1

2

)
a3 = a

(
x6 + 1

2

)
x̂− by6 ŷ + c

(
z6 + 1

2

)
ẑ (4b) O III

B16 = −x6 a1 + y6 a2 + z6 a3 = −ax6 x̂ + by6 ŷ + cz6 ẑ (4b) O III
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