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Prototype ClF3

AFLOW prototype label AB3 oP16 62 c cd-005

ICSD 19079

Pearson symbol oP16

Space group number 62

Space group symbol Pnma

AFLOW prototype command aflow --proto=AB3_oP16_62_c_cd-005

--params=a, b/a, c/a, x1, z1, x2, z2, x3, y3, z3

• Solid ClF3 is known to exist in several structures (Villars, 2018):

– From −83◦C to the melting point it has a monoclinic structure with 16 formula units in the primitive cell.

– Between −109 and −100◦C it takes on this orthorhombic structure.

– Below −109◦C there is another structure for which we have no data.

– (Villars, 2018) give no data on the structure between −100 and −83◦C.

• ClF3 is extremely dangerous in any of these forms.

• Cementite (D011, Fe3C) and orthorhombic ClF3 share the same AFLOW prototype label, AB3 oP16 oP16 c cd. They
are generated by the same symmetry operations with different sets of parameters (--params) specified in their
corresponding CIF files.
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Simple Orthorhombic primitive vectors

a1 = a x̂

a2 = b ŷ

a3 = c ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = x1 a1 + 1
4 a2 + z1 a3 = ax1 x̂ + 1

4b ŷ + cz1 ẑ (4c) Cl I

B2 = −
(
x1 − 1

2

)
a1 + 3

4 a2 +(
z1 + 1

2

)
a3

= −a
(
x1 − 1

2

)
x̂ + 3

4b ŷ + c
(
z1 + 1

2

)
ẑ (4c) Cl I

B3 = −x1 a1 + 3
4 a2 − z1 a3 = −ax1 x̂ + 3

4b ŷ − cz1 ẑ (4c) Cl I

B4 =
(
x1 + 1

2

)
a1 + 1

4 a2 −
(
z1 − 1

2

)
a3 = a

(
x1 + 1

2

)
x̂ + 1

4b ŷ − c
(
z1 − 1

2

)
ẑ (4c) Cl I

B5 = x2 a1 + 1
4 a2 + z2 a3 = ax2 x̂ + 1

4b ŷ + cz2 ẑ (4c) F I

B6 = −
(
x2 − 1

2

)
a1 + 3

4 a2 +(
z2 + 1

2

)
a3

= −a
(
x2 − 1

2

)
x̂ + 3

4b ŷ + c
(
z2 + 1

2

)
ẑ (4c) F I

B7 = −x2 a1 + 3
4 a2 − z2 a3 = −ax2 x̂ + 3

4b ŷ − cz2 ẑ (4c) F I

B8 =
(
x2 + 1

2

)
a1 + 1

4 a2 −
(
z2 − 1

2

)
a3 = a

(
x2 + 1

2

)
x̂ + 1

4b ŷ − c
(
z2 − 1

2

)
ẑ (4c) F I

B9 = x3 a1 + y3 a2 + z3 a3 = ax3 x̂ + by3 ŷ + cz3 ẑ (8d) F II

B10 = −
(
x3 − 1

2

)
a1 − y3 a2 +(

z3 + 1
2

)
a3

= −a
(
x3 − 1

2

)
x̂− by3 ŷ + c

(
z3 + 1

2

)
ẑ (8d) F II

B11 = −x3 a1 +
(
y3 + 1

2

)
a2 − z3 a3 = −ax3 x̂ + b

(
y3 + 1

2

)
ŷ − cz3 ẑ (8d) F II
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(
x3 + 1

2

)
a1 −

(
y3 − 1

2

)
a2 −(

z3 − 1
2

)
a3

= a
(
x3 + 1

2

)
x̂− b

(
y3 − 1

2

)
ŷ − c

(
z3 − 1

2

)
ẑ (8d) F II

B13 = −x3 a1 − y3 a2 − z3 a3 = −ax3 x̂− by3 ŷ − cz3 ẑ (8d) F II

B14 =
(
x3 + 1

2

)
a1+y3 a2−

(
z3 − 1

2

)
a3 = a

(
x3 + 1

2

)
x̂ + by3 ŷ − c

(
z3 − 1

2

)
ẑ (8d) F II

B15 = x3 a1 −
(
y3 − 1

2

)
a2 + z3 a3 = ax3 x̂− b

(
y3 − 1

2

)
ŷ + cz3 ẑ (8d) F II

B16 = −
(
x3 − 1

2

)
a1 +

(
y3 + 1

2

)
a2 +(

z3 + 1
2

)
a3

= −a
(
x3 − 1

2

)
x̂+b

(
y3 + 1

2
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ŷ+c

(
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2

)
ẑ (8d) F II
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