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Prototype Li3PS4

AFLOW prototype label A2BC4 oP28 60 d c 2d-002

Pearson symbol oP28

Space group number 60

Space group symbol Pbcn

AFLOW prototype command aflow --proto=A2BC4_oP28_60_d_c_2d-002

--params=a, b/a, c/a, y1, x2, y2, z2, x3, y3, z3, x4, y4, z4

• Li3PS4 is known to exist in four forms (Homma, 2011):

– γ-Li3PS4, the ground state, is stable below 573K in the enargite (H25) structure.

– β-Li3PS4 is stable between 573 and 746K.

– α-Li3PS4 (this structure) is stable above 746K.
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– δ-Li3PS4 is a predicted high-pressure phase.

• The astute reader will note that we have left 1/3 of the lithium atoms unaccounted for. (Homma, 2010) could not find
the positions of these atoms. As Li3PS4 is a superionic conductor it is possible that these atoms move freely through the
structure.

• Data for this structure was taken at 906K.

• CaB2O4 I and α-Li3PO4 have the same AFLOW prototype label, A2BC4 oP28 60 d c 2d. They are generated by the
same symmetry operations with different sets of parameters (--params) specified in their corresponding CIF files.
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4c ẑ (4c) P I

B2 = 1
2 a1 −

(
y1 − 1

2

)
a2 +

3
4 a3 = 1

2a x̂− b
(
y1 − 1

2

)
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ẑ (8d) Li I

B11 = x2 a1 − y2 a2 +
(
z2 +

1
2

)
a3 = ax2 x̂− by2 ŷ + c
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ẑ (8d) S I

B20 = −
(
x3 − 1

2

)
a1 +

(
y3 +

1
2

)
a2 +

z3 a3

= −a
(
x3 − 1

2

)
x̂+ b

(
y3 +

1
2

)
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