Deltalumite (d-alumina, Al,O3) Structure:
A3B4 tP84_115_acef3g3j3k_6j6k-001
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Prototype Al;Og3
AFLOW prototype label A3B4_tP84_115_acef3g3j3k_6j6k-001
Mineral name deltalumite
ICSD 40200
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, 9, 29, T10; 210, T11, 211, T12, 212, T13, 213, T14,
214, T15, 215, £165 216, L175 2175 T18, 2185 L195 219, 20, 220, T21, 221, L22, 222, T23, 2235 L24, 224, T25,
225

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

— (Corundum, or a-alumina (D5;)|is the mineral usual found in nature.

— |B-alumina (D5g)

— We describe y-alumina (D57) using Fe;O3) as the prototype.

— |0-alumina| (this structure) is a tetragonal distortion of the spinel structure. It is found in nature as deltalumite.
— k-Al, O3l

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

a; = ax 5%33

az = ay

a3 = c¢Z

Basis vectors
Lattice Cartesian Wyckoff Atom

coordinates coordinates position type
B, = 0 0 (1a) All
B, = laj+ilay+lag lax+Llay+icz (1e) Alll
B; = z3 a3 cz3% (2e) Al IIT
By, = —z3 a3 —C23% (2e) Al III
Bs = laj+lay+2ay 30X+ 3a¥ + 2 (2f) ALV
Bg = la;+1a)—2a3 lax+iay —cuz (2f) Al IV
Br = 3as + 25 a3 30Y ez 2 (2g) ALV
Bsg = sa; —z5a3 taxk —cz5 2 (2¢) AlV
By = 32+ 2z a3 309 +cz2 (28) ALV
Bio = 1a; — 2 a3 lax —cz62 (2g) Al VI
B, = fas+ 27a3 304¥ +czr2 (2g) ALVID
Bz = sa; — zray saX — czr 2 (2g) Al VII
Bz = Tgal + zg as argX + czg Z (4) Al VIII
By = —rga; + zgaz —argX + c282 (4) Al VIII
Bis = —zgas — 25 a3 —arsy —cz3Z (4j) Al VIII
Bie = Tgaz — zg a3 arsy — cz3 2 (4j) Al VIIT
By, = Tgaj + zg as argX + cz9 Z (4) Al IX
Bis = —Tgay + zgaz —argX + cz9Z (4) Al IX
By = —Tgag — 29 a3 —arygy —cz9Z (4j) AlIX
Boo = Tgay — zg as axrgy — c29Z (43) Al IX
B21 = T1p0a1 + 210 a3 arioX +cz102 (4j) Al X
B2z = —r10a; + z10a3 —axipX + cz102 (43) Al X
Bos = —T10ay — 210 A3 —az10y — cz102 (4j) Al X
Bay = T1p a2 — 210 @3 aripy — cz102 (4j) Al X
Bys = r11a; + 211 a3 ary1 X+ cz11 Z (4) Ol
B2 = —x11 a1 + 211 a3 —ax11 X+ cz11 2 (4) Ol
By = —x11 a3 — 211 a3 —arn y —czi (4j) Ol
Bas = T11a9 — 211 a3 ar11y —cz11 (43) 01
B2y = ri2a1 + 2123 ari2X + cz12% (43) O1I
Bso = —xi2a; + z12a3 —ar1aX + 2122 (43) ol
Bs; = —T1pay — 212 A3 —az12y — cz122 (4j) O
B3, = T12 Qs — 212 A3 axr12y — cz12 2 (4j) on
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Tizai + 213 a3
—Zi3ar + z13a3
—Z13a@2 — Z13a3

T13a2 — 213a3

Tisa; + 214 a3
—ZTia @1 + z14 a3
—ZT14@2 — Z14 A3

Ti14A2 — 2Z144a3

T1s a1 + 215 a3
—Z15a1 + 215 a3
—ZTi15a2 — 215 a3

T15a2 — 215 a3

T16 a1 + 216 a3
—ZT16 A1 T 216 A3
—ZT16A2 — 216 A3

T16 A2 — 216 A3

Tri7a; + %ag + z17a3
—Ti7a; + %az + zi7 a3
%al — Ziraz — Zi17ag
%a1 + Ti7az — zi7a3
rigai + % as + z1g ag
—Tiga; + % az + 21z a3
%31 — Ti1gaz — 2Z18a3
%?311 + Tigaz — zi1g a3
Tig9ai + % as + z19 ag
—Tigar + % az + 219 ag
%31 — Tigaz — 2zj9 a3
%a1 + Tigaz — 219 Ay
T20 a1 + % ag + 220 a3
—Tgo a1 + % ag + 220 a3
% ap — Tgp a2 — 220 a3
% aj + Tg0 a2 — 220 A3
To1ar + 5 as + 221 a3
—To1 a1 + % az + 291 a3
%a1 — Z21Q2 — 22143
% a; + T21 a2 — 221 a3
Tozay + % agz + 222 a3
—ZT2a1 + % az + za2 a3
% a] —T22Q2 — 22243
% a; + Tz a2 — z22a3
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ari3 X+ CzZ13 Z
—axris X+ CzZ13 Z
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Bry = —Tazar + 38 + 22323 = —ar3 X+ 50 + cas 2 (4k) 0 X
By = 1a; — w32y — 2383 = 1aX —are3 § — czo3 (4k) 0X
Brze = % a; + we3az — 223 ag = %af{ t a3y —cu3l (4k) OX
Brr = 2421 + § Az + 2p4 A3 = arps X+ 50 + cz2 2 (4k) O X1
Brs = —xoga; + % as + 224 a3 = —ax2a X + %ay + 2242 (4k) O XI
Bro = % a; — Ta4 @ — 22483 = %af{ ATy i (4k) O X1
Bso = 1a; + w8y — 22483 = 30X+ a2y — cz22 2 (4k) O X1
Bs: = Tosaj + % ag + 225 a3 = awas X + %aff Tl (4k) O X1
Bs2: = —Z25 a1 + % ag + 295 a3 = —axgs X + %ay Tl (4k) O X1
Bss = 1a; —xsas — 2583 = 30X — azys § — ca25 2 (4k) O Xl
Bss = Ly + w5 a3 — 225 a3 = 30X+ azys § — cz25 2 (4k) O Xl
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