High Temperature BaBiyTi4,O15 m = 4 Aurivillius Structure:
AB4C15D4 t148_139_a_2e_bd2e2g 2e-001
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Prototype BaBisOq5Tiy4

AFLOW prototype label AB4C15D4_t148_139_a_2e_bd2e2g_2e-001
ICSD 150929

Pearson symbol t148

Space group number 139

Space group symbol I4/mmm

AFLOW prototype command aflow --proto=AB4C15D4_tI48_139_a_2e_bd2e2g_2e-001
--params=a, ¢/a, 24, 25, 26, 27, 28, 29, 210 211

Other compounds with this structure
PbBi4Ti4015, Bi5TigGa015

e Aurivillius phases are layered tetragonal materials with composition (Me502)?* (Me,, 1R O03m11)?~
(Mep,—1Me5 R, Og(p41)), where Me and Me’ are metals and R is a transition metal with a charge of 44 or 4-5. (Subbaro,
1962)

e The ICSD entry for this structure states that the actual composition of our Ba I site is Bag.26Big.74, while the Bi II sites
composition is Bag 37Big.¢3. We have arbitrarily labeled the first of these sites Ba and the second Bi so that the AFLOW
label mimics the composition of the structure. The original work of (Aurivillius, 1950) assumes equal mixing of barium
and bismuth on all of the Ba/Bi sites.

e Below 700K this structure transforms into the orthorhombic low temperature BaBiyTi4O15 structure. (Kennedy, 2003)
Data for the illustrated structure was taken at 1000K.

Body-centered Tetragonal primitive vectors

los il 54 1.5
ap = —3aX+ 34y + 5CZ
a; = faX—iay+3cz
ag = %ai—f—%ay—%ci

Basis vectors
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Lattice Cartesian Wyckoff Atom

coordinates coordinates position type
B, = 0 = 0 (2a) Bal
B, = fa;+ 1 a = scz (2b) 01
B; = 3a,+lay+1ag = 309 + jcz (4d) on
B, = Taj+3ay+1lag = lax+ tez (4d) O1I
B; = zaay + z4 Qs = cz4 % (4e) Bil
Bg = —z4a1 — z4 Ay = —C24 Z (4e) Bil
B, = Zsap + 25 as = cz5 7 (4e) BiII
Bs = —Zsa — 25 ay = —cz5 2 (4e) Bill
By = z6 a1 + 26 A2 = cz6 Z (de) O II
Bio = —Zea1 — 26 A2 = —CZ6Z (de) O III
Bi1 = zra] + zrag = czr 7 (4e) o1V
B2 = —zray — 272 = —cz72 (4e) O
Bis = zgal + zs Az = cz3 Z (de) Til
B4 = —Zga] — zg Az = —czg 2 (4e) Til
By = Zoay + zg ag = c29 % (4e) Ti 11
Bis = —Zzga1 — 29 A2 = —C29 2 (4e) Till
Bir = (210+3) a1+ z10a2 + 5 a3 = 30 +cz102 (8g) oV
Bis = zi0a1 + (z10+ 3) a2 + 3 a3 = saX + cz10 2 (8g) oV
Biy = —(z0-—3)ai—z0atza; = 30Y —cz102 (82) oV
Bzo = —zi0a1—(z10—3) ax+3as = 30X —cz102 (82) oV
B2 = (211 +3) a1+ 21182+ 5 a3 = 30Y + ez 2 (8g) oV
By, =  znar+ (zn+3)ax+iag = 34X+ cz 2 (8g) O VI
Bys = —(an—3)ai—znax+ga; = 30Y —can 2 (82) O Vi
Bay = —zna;—(zn1—3)ax+jas = 30X —can 2 (82) O Vi
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