Deltalumite (d-alumina, Al,O3) Structure:
A3B4 tP84_115_acef3g3j3k_6j6k-001
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AFLOW prototype label A3B4_tP84_115_acef3g3j3k_6j6k-001
Mineral name deltalumite

ICSD 40200

CCDC 1610105
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Pearson symbol tP84

Space group number 115

Space group symbol Pim2

AFLOW prototype command aflow --proto=A3B4_tP84_115_acef3g3j3k_6j6k-001
--params=a, ¢/a, 23, 24, 25, 26, 27, T8, 28, L9, 29, T10, 210, T11, 211, T12, 212, L13, 213, T14,
214, T15, 215, L165 216, L175 217, T18, 2185 L195 219, 20, 220, L21, 221, L22, 222, T23, 223, L24, 224, L25,

225

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

— |Corundum, or a-alumina (D57) is the mineral usual found in nature.
[-alumina (D5g)
We describe y-alumina (D57) using [FeoO3 as the prototype.

— |[0-alumina (this structure) is a tetragonal distortion of the |spinel structure. It is found in nature as deltalumite.
- KZ-A]QOg.

e Only 5/6 of the aluminum (4j) and (4k) sites in deltalumite are occupied, giving the observed alumina stoichiometry,
Al O3.

Simple Tetragonal primitive vectors

a; = ax
as = ay
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (1a) AlT
B, = %al—k%ag—&-%ag = %ai—i—%ay—i—%ci (1c) Al TI
B; = z3 a3 = cz3% (2e) Al III
By, = —2z3 a3 = —Cc23% (2e) Al IIT
By = %a1+%a2+z4a3 = %ai—i—%ay—i—c,aﬁ (2f) Al IV
Bg = %a1+%a2—z4a3 = %ai—i—%ay—cai (2f) Al IV
B, = 3as + 25 a3 = 1ay +cz52 (2¢) AlV
Bg = % a; — 25 as = %af{ —cznZ (2g) AlV
By = 3as + 2 as = 30Y +cz2 (2g) ALVI
By = % a; — zg a3 = %afc —Cc26 2 (2¢) Al VI
B,y = % ar + z7as = %ay +czr Z (2¢) Al VII
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Bss = T18a; + § A + 215 a3 = avigX + 30y + czis2 (4k) ALXII
Bss = —ziza; + 5 ax + zis a3 = —arisX + 30¥ + c2152 (4k) ALXII
Bss = $a; —r1gay — 213 a3 = 30X —az1s ¥ — 2182 (4k) ALXI
Bse = Fal 4+ xisas — 215 a3 = 30X+ arisy — 2182 (4k) AL XTI
Bsr = T19a; + § A + z19 a3 = arigX + 30§ +czig2 (4k) ALXIIT
Bss = —ZTiga; + % as + z19ag = —az19 X + %ay +cz192 (4k) Al XIIT
Bsg = $a; —r19ay — 219 a3 = 30X — a1y — cz102 (4k) ALXII
Beo = 3ai+r19ay — z19 a3 = J0R+ a1 § — 292 (4k) Al XTI
Be1 = a0 a1 + § Az + 20 a3 = avy X + 30§ + cz202 (4k) O VIl
Be: = —Z90aj + % as + 20 as = —awy X + %ay +cz02 (4k) O VI
Bes = 3 a1 — a0 ay — 220 a3 = 30X — aza0 y — cz20% (4k) o Vil
Bes = La; + a0 as — 22083 = 30X +ar0y — c220 2 (4k) O VI
Bes = Torai + % ag + 291 a3 = awg1 X + %a Y+ ez 2 (4k) O VI
Bgs = —ZTo1a + % as + 291 a3 = —ax X + %ay +c21 2 (4k) O VI
Ber = 3 a1 — a1 2y — 221 a3 = 30X —ax § — ez 2 (4k) O Vil
Bgs = la; + 218 — 291 a3 = 30X+ arn § — c221 2 (4k) O VII
Beo = Togaj + % ag + 292 a3 = azay X + %a Y+ ez (4k) OIX
By = —zoa; + 5 as + 22 a3 = —aza X+ 34§ + cz0 2 (4k) 0 IX
B, = fa; —wpay — 2283 = 30X —avs § — ez 2 (4k) 01X
Brz = la; +amas —2mas = 30X +ar2¥ — 222 (4k) 01X
Brz = Ta3as + § ag + zp3 a3 = ava3 X + 30§ + cz232 (4k) 0 X
Bry = —Zy3a1 + 5 ay + z3a3 = —ara3 X+ 34y + 232 (4k) 0X
Brs = Fa; — wa3ay — z3a3 = 30X — avys § — cz23 2 (4k) 0X
Br¢ = 1a; + 238 — 2383 = laX+ are3§ — cros (4k) 0X
B = Tosa) + 5 Az + zp4 83 = arzy X + 54 + cz242 (4k) 0 XI
Brs = —gs81 + 3 a9 + 224 A3 = —ary X+ 5a¥ + oo 2 (4k) 0 XI
Bre = Fa; — @8y — 22483 = 30X — avss § — cz24 2 (4k) O X1
Bso = % a; +x24a2 — 22483 = %afi a2y — ol (4k) O X1
Bs: = Tosaj + % ag + 225 a3 = axgs X + %a Y +c2sz (4k) O XII
Bg: = —g5 a1 + 3 a9 + 225 A3 = —azys X+ 5a¥ + c2a5 2 (4k) O XIt
Bss = Fa; — @58y — 225 a3 = 30X — azys § — cz25 2 (4k) O Xl
Bss = 1a; + 2582 — 2583 = 30X+ az25 § — c225 2 (4k) O XII
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