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Prototype Al2O3

AFLOW prototype label A2B3 hP60 194 3fk cdef2k-001

Strukturbericht designation D56

Mineral name β-alumina
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ICSD 24226

CCDC 1600272

Pearson symbol hP60

Space group number 194

Space group symbol P63/mmc

AFLOW prototype command aflow --proto=A2B3_hP60_194_3fk_cdef2k-001

--params=a, c/a, z3, z4, z5, z6, z7, x8, z8, x9, z9, x10, z10

• Alumina comes in a variety of forms. In the Encyclopedia we have:

– Corundum, or α-alumina (D51) is the mineral usual found in nature.

– β-alumina (D56) (this structure)

– We describe γ-alumina (D57) using Fe2O3 as the prototype.

– δ-alumina is a tetragonal distortion of the spinel structure. It is found in nature as deltalumite.

– κ-Al2O3.

• (Hermann, 1937) assigned this the Strukturbericht designation D56, calling it β-corundum, and subtitles the section “with
small Na2O impurities.”

• As noted by (Gottfried, 1937) and (Le Cars, 1975), the Na impurities replace Al atoms on the (4f) Wyckoff positions,
along with some unspecified O sites. More detail can be found in the ICSD CIF.

• Charge neutrality requires that some of the displaced atoms remain in the lattice, and they are moved to (2a) Wyckoff
positions at (0 0 0) and (0 0 1/2), but are not shown here.

• Here we only list the “ideal” structure.
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ẑ (4e) O III

B9 = 1
3 a1 +

2
3 a2 + z4 a3 = 1

2a x̂+
√
3
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ẑ (4f) Al III

B19 = 2
3 a1 +

1
3 a2 − z6 a3 = 1

2a x̂−
√
3
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6 a ŷ − cz7 ẑ (4f) O IV

B24 = 1
3 a1 +

2
3 a2 −

(
z7 − 1

2

)
a3 = 1

2a x̂+
√
3
6 a ŷ − c
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