
α-Potassium Nitrate (KNO3) Structure II:
ABC3 oC80 36 2ab 2ab 2a5b-001
This structure originally had the label ABC3 oC80 36 2ab 2ab 2a5b. Calls to that address will be redirected here.
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Prototype KNO3

AFLOW prototype label ABC3 oC80 36 2ab 2ab 2a5b-001

ICSD 281552

Pearson symbol oC80

Space group number 36

Space group symbol Cmc21

AFLOW prototype command aflow --proto=ABC3_oC80_36_2ab_2ab_2a5b-001

--params=a, b/a, c/a, y1, z1, y2, z2, y3, z3, y4, z4, y5, z5, y6, z6, x7, y7, z7, x8, y8, z8, x9, y9,
z9, x10, y10, z10, x11, y11, z11, x12, y12, z12, x13, y13, z13

• Two possible structures have been identified for α-KNO3: (Nimmo, 1973) proposed an orthorhombic structure in space
group Pnma #62, which we call “Structure I.”

• (Adiwidjaja, 2003) found that structure, but also noted that it could be described by a doubling of the unit cell into a
superstructure of type I, which we call “Structure II” and present on this page. It is unclear to us which structure is
correct, so we present both. However, we do note that if we allow some uncertainity in the atoms of this structure, the
findsym code shows it to be identical to Structure I.

• On heating, α-KNO3 transforms into β-KNO3 at 128◦C. When heated above 200◦C and then cooled, the β phase
transforms into the metastable ferroelectric γ-KNO3 phase, which remains metastable at room temperature.
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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 = −y1 a1 + y1 a2 + z1 a3 = by1 ŷ + cz1 ẑ (4a) K I

B2 = y1 a1 − y1 a2 +
(
z1 + 1

2

)
a3 = −by1 ŷ + c

(
z1 + 1

2

)
ẑ (4a) K I

B3 = −y2 a1 + y2 a2 + z2 a3 = by2 ŷ + cz2 ẑ (4a) K II

B4 = y2 a1 − y2 a2 +
(
z2 + 1

2

)
a3 = −by2 ŷ + c

(
z2 + 1

2

)
ẑ (4a) K II

B5 = −y3 a1 + y3 a2 + z3 a3 = by3 ŷ + cz3 ẑ (4a) N I

B6 = y3 a1 − y3 a2 +
(
z3 + 1

2

)
a3 = −by3 ŷ + c

(
z3 + 1

2

)
ẑ (4a) N I

B7 = −y4 a1 + y4 a2 + z4 a3 = by4 ŷ + cz4 ẑ (4a) N II

B8 = y4 a1 − y4 a2 +
(
z4 + 1

2

)
a3 = −by4 ŷ + c

(
z4 + 1

2

)
ẑ (4a) N II

B9 = −y5 a1 + y5 a2 + z5 a3 = by5 ŷ + cz5 ẑ (4a) O I

B10 = y5 a1 − y5 a2 +
(
z5 + 1

2

)
a3 = −by5 ŷ + c

(
z5 + 1

2

)
ẑ (4a) O I

B11 = −y6 a1 + y6 a2 + z6 a3 = by6 ŷ + cz6 ẑ (4a) O II

B12 = y6 a1 − y6 a2 +
(
z6 + 1

2

)
a3 = −by6 ŷ + c

(
z6 + 1

2

)
ẑ (4a) O II

B13 = (x7 − y7) a1 + (x7 + y7) a2 +
z7 a3

= ax7 x̂ + by7 ŷ + cz7 ẑ (8b) K III

B14 = − (x7 − y7) a1 − (x7 + y7) a2 +(
z7 + 1

2

)
a3

= −ax7 x̂− by7 ŷ + c
(
z7 + 1

2

)
ẑ (8b) K III

B15 = (x7 + y7) a1 + (x7 − y7) a2 +(
z7 + 1

2

)
a3

= ax7 x̂− by7 ŷ + c
(
z7 + 1

2

)
ẑ (8b) K III

B16 = − (x7 + y7) a1 − (x7 − y7) a2 +
z7 a3

= −ax7 x̂ + by7 ŷ + cz7 ẑ (8b) K III

B17 = (x8 − y8) a1 + (x8 + y8) a2 +
z8 a3

= ax8 x̂ + by8 ŷ + cz8 ẑ (8b) N III

B18 = − (x8 − y8) a1 − (x8 + y8) a2 +(
z8 + 1

2

)
a3

= −ax8 x̂− by8 ŷ + c
(
z8 + 1

2

)
ẑ (8b) N III

B19 = (x8 + y8) a1 + (x8 − y8) a2 +(
z8 + 1

2

)
a3

= ax8 x̂− by8 ŷ + c
(
z8 + 1

2

)
ẑ (8b) N III

B20 = − (x8 + y8) a1 − (x8 − y8) a2 +
z8 a3

= −ax8 x̂ + by8 ŷ + cz8 ẑ (8b) N III

B21 = (x9 − y9) a1 + (x9 + y9) a2 +
z9 a3

= ax9 x̂ + by9 ŷ + cz9 ẑ (8b) O III

B22 = − (x9 − y9) a1 − (x9 + y9) a2 +(
z9 + 1

2

)
a3

= −ax9 x̂− by9 ŷ + c
(
z9 + 1

2

)
ẑ (8b) O III
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B23 = (x9 + y9) a1 + (x9 − y9) a2 +(
z9 + 1

2

)
a3

= ax9 x̂− by9 ŷ + c
(
z9 + 1

2

)
ẑ (8b) O III

B24 = − (x9 + y9) a1 − (x9 − y9) a2 +
z9 a3

= −ax9 x̂ + by9 ŷ + cz9 ẑ (8b) O III

B25 = (x10 − y10) a1 +
(x10 + y10) a2 + z10 a3

= ax10 x̂ + by10 ŷ + cz10 ẑ (8b) O IV

B26 = − (x10 − y10) a1 −
(x10 + y10) a2 +

(
z10 + 1

2

)
a3

= −ax10 x̂− by10 ŷ + c
(
z10 + 1

2

)
ẑ (8b) O IV

B27 = (x10 + y10) a1 +
(x10 − y10) a2 +

(
z10 + 1

2

)
a3

= ax10 x̂− by10 ŷ + c
(
z10 + 1

2

)
ẑ (8b) O IV

B28 = − (x10 + y10) a1 −
(x10 − y10) a2 + z10 a3

= −ax10 x̂ + by10 ŷ + cz10 ẑ (8b) O IV

B29 = (x11 − y11) a1 +
(x11 + y11) a2 + z11 a3

= ax11 x̂ + by11 ŷ + cz11 ẑ (8b) O V

B30 = − (x11 − y11) a1 −
(x11 + y11) a2 +

(
z11 + 1

2

)
a3

= −ax11 x̂− by11 ŷ + c
(
z11 + 1

2

)
ẑ (8b) O V

B31 = (x11 + y11) a1 +
(x11 − y11) a2 +

(
z11 + 1

2

)
a3

= ax11 x̂− by11 ŷ + c
(
z11 + 1

2

)
ẑ (8b) O V

B32 = − (x11 + y11) a1 −
(x11 − y11) a2 + z11 a3

= −ax11 x̂ + by11 ŷ + cz11 ẑ (8b) O V

B33 = (x12 − y12) a1 +
(x12 + y12) a2 + z12 a3

= ax12 x̂ + by12 ŷ + cz12 ẑ (8b) O VI

B34 = − (x12 − y12) a1 −
(x12 + y12) a2 +

(
z12 + 1

2

)
a3

= −ax12 x̂− by12 ŷ + c
(
z12 + 1

2

)
ẑ (8b) O VI

B35 = (x12 + y12) a1 +
(x12 − y12) a2 +

(
z12 + 1

2

)
a3

= ax12 x̂− by12 ŷ + c
(
z12 + 1

2

)
ẑ (8b) O VI

B36 = − (x12 + y12) a1 −
(x12 − y12) a2 + z12 a3

= −ax12 x̂ + by12 ŷ + cz12 ẑ (8b) O VI

B37 = (x13 − y13) a1 +
(x13 + y13) a2 + z13 a3

= ax13 x̂ + by13 ŷ + cz13 ẑ (8b) O VII

B38 = − (x13 − y13) a1 −
(x13 + y13) a2 +

(
z13 + 1

2

)
a3

= −ax13 x̂− by13 ŷ + c
(
z13 + 1

2

)
ẑ (8b) O VII

B39 = (x13 + y13) a1 +
(x13 − y13) a2 +

(
z13 + 1

2

)
a3

= ax13 x̂− by13 ŷ + c
(
z13 + 1

2

)
ẑ (8b) O VII

B40 = − (x13 + y13) a1 −
(x13 − y13) a2 + z13 a3

= −ax13 x̂ + by13 ŷ + cz13 ẑ (8b) O VII
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