
NH4NO3 IV (G011) Structure:
A4B2C3 oP18 59 ef ab ae-001
This structure originally had the label A4B2C3 oP18 59 ef ab af. Calls to that address will be redirected here.
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Prototype H4N2O3

AFLOW prototype label A4B2C3 oP18 59 ef ab ae-001

Strukturbericht designation G011

ICSD 2772

Pearson symbol oP18

Space group number 59

Space group symbol Pmmn

AFLOW prototype command aflow --proto=A4B2C3_oP18_59_ef_ab_ae-001

--params=a, b/a, c/a, z1, z2, z3, y4, z4, y5, z5, x6, z6

• Ammonium Nitrate exists in a variety of forms, (Hermann, 1937) depending on the temperature:

Phase Temperature ◦C Strukturbericht Page
I 125 – 170 G08 AB cP2 221 a b-001
II 84 – 125 G09 ABC3 tP10 100 b a bc
III 32 – 84 G010 ABC3 oP20 62 c c cd-002
IV -18 – 32 G011 A4B2C3 oP18 59 ef ab af-001 (this structure)
V < −18 A4B2C3 tP72 77 8d ab2c2d 6d2-001
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• In the original reference (West, 1932) did not determine the positions of the hydrogen atoms. (Choi, 1972) found the
hydrogen atoms, and found that they did not change the space group. We therefore use their structure as the prototype
for G011.

Simple Orthorhombic primitive vectors

a1 = a x̂

a2 = b ŷ

a3 = c ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = 1
4 a1 + 1

4 a2 + z1 a3 = 1
4a x̂ + 1

4b ŷ + cz1 ẑ (2a) N I

B2 = 3
4 a1 + 3

4 a2 − z1 a3 = 3
4a x̂ + 3

4b ŷ − cz1 ẑ (2a) N I

B3 = 1
4 a1 + 1

4 a2 + z2 a3 = 1
4a x̂ + 1

4b ŷ + cz2 ẑ (2a) O I

B4 = 3
4 a1 + 3

4 a2 − z2 a3 = 3
4a x̂ + 3

4b ŷ − cz2 ẑ (2a) O I

B5 = 1
4 a1 + 3

4 a2 + z3 a3 = 1
4a x̂ + 3

4b ŷ + cz3 ẑ (2b) N II

B6 = 3
4 a1 + 1

4 a2 − z3 a3 = 3
4a x̂ + 1

4b ŷ − cz3 ẑ (2b) N II

B7 = 1
4 a1 + y4 a2 + z4 a3 = 1

4a x̂ + by4 ŷ + cz4 ẑ (4e) H I

B8 = 1
4 a1 −

(
y4 − 1

2

)
a2 + z4 a3 = 1

4a x̂− b
(
y4 − 1

2

)
ŷ + cz4 ẑ (4e) H I

B9 = 3
4 a1 +

(
y4 + 1

2

)
a2 − z4 a3 = 3

4a x̂ + b
(
y4 + 1

2

)
ŷ − cz4 ẑ (4e) H I

B10 = 3
4 a1 − y4 a2 − z4 a3 = 3

4a x̂− by4 ŷ − cz4 ẑ (4e) H I

B11 = 1
4 a1 + y5 a2 + z5 a3 = 1

4a x̂ + by5 ŷ + cz5 ẑ (4e) O II

B12 = 1
4 a1 −

(
y5 − 1

2

)
a2 + z5 a3 = 1

4a x̂− b
(
y5 − 1

2

)
ŷ + cz5 ẑ (4e) O II

B13 = 3
4 a1 +

(
y5 + 1

2

)
a2 − z5 a3 = 3

4a x̂ + b
(
y5 + 1

2

)
ŷ − cz5 ẑ (4e) O II

B14 = 3
4 a1 − y5 a2 − z5 a3 = 3

4a x̂− by5 ŷ − cz5 ẑ (4e) O II

B15 = x6 a1 + 1
4 a2 + z6 a3 = ax6 x̂ + 1

4b ŷ + cz6 ẑ (4f) H II

B16 = −
(
x6 − 1

2

)
a1 + 1

4 a2 + z6 a3 = −a
(
x6 − 1

2

)
x̂ + 1

4b ŷ + cz6 ẑ (4f) H II

B17 = −x6 a1 + 3
4 a2 − z6 a3 = −ax6 x̂ + 3

4b ŷ − cz6 ẑ (4f) H II

B18 =
(
x6 + 1

2

)
a1 + 3

4 a2 − z6 a3 = a
(
x6 + 1

2

)
x̂ + 3

4b ŷ − cz6 ẑ (4f) H II
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