Monoclinic BisTi3019 m = 3 Aurivillius Structure:
A4B12C3_mP38_7 4a_12a_3a-001
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Prototype BisO12Tis

AFLOW prototype label A4B12C3_mP38_7_4a_12a_3a-001
ICSD 38993

CCDC 2228001

Pearson symbol mP38

Space group number 7

Space group symbol Pc

AFLOW prototype command aflow --proto=A4B12C3_mP38_7_4a_12a_3a-001
--params=a,b/a,c/a, ,%1,y1, 21, T2, Y2, 22, T3, Y3, 23, T4, Y4, 24, T5, Y5, 25, L6, Y6, 265 L7
Y7, 27,18, Ys, 28519, Y9, 29, L10, Y105 210, T11, Y11, 211, L12, Y12, £12, 13, Y13, 213, L14, Y14, 214, 15,
Y15, 215, 16, Y165 216, T17, Y17, 217, T18, Y18, 218, £19, Y19, 219

e Aurivillius phases are layered tetragonal materials with composition (Me5O02)? (Me,, 1R O3m11)?~
(Mep,—1Me5R, 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 (Guo, 2019) describe this system in the base-centered Blal representation of space group #7. This representation
produces a conventional cell that is very close to tetragonal at the cost of doubling the cell size. We used FINDSYM and
AFLOW to transform this to the standard Pc setting.
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e (Guo, 2019) used a non-standard representation of the Blal symmetry operations. The ICSD entry for this structure, as
well as the companion structure 38988, used the standard representation. As a result, the CIFs from the ICSD entries do
not represent the correct structure.

e If we allow an uncertainty of 0.5A in the atomic positions this structure becomes virtually identical with the
orthorhombic structure| found by (Dorrian, 1971).

Simple Monoclinic primitive vectors

a; = aX
az = by
ag = ccosfX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = rya; + yias + 21 a3 = (axy +cz1co8B) X+ by1 §+cz18infz (2a) Bil
B, = z1a; —yraz+ (214 3) ag = (az1 +c (214 5)cosB) K—by1 § + (2a) Bil
c(zl + %) sin Bz
B3 = Troaj + Y2 A2 + 29 a3 = (al'g + cz9 Ccos B) b'e + byg S’ + czo Sinﬂ Z (2&) Bi Il
B, = Toa; — Yopag + (zz + %) as = (axg +c (ZQ + %) cos ﬁ) X—byy + (2a) BiII
c (22 + %) sinfBz
Bs = T3a; +y3as + 23 as = (axs + czzcos B) X+ bys§ + czzsin 5z (2a) Bi 111
Bs = zza; —ysas + (23 + 1) as = (azs+c(25+3)cosB) X —bys§ + (2a) Bi III
¢(z3+3)sinfz
B, = Tgai + ygas + 24 a3 = (axg + czacosB) X+ bys§ + czasin Sz (2a) Bi IV
Bg = rqa; —Yygas + (24 + %) as = (aac4 +c (24 + %) cos ﬁ) X—bysy + (2a) BiIV
c (24 + %) sinfBz
By = Tsa + ysas + 25 as = (axs + czscos B) X+ bys§ + czssin 5z (2a) OI
BlO = Tsay — Ysag + (25 + %) as = (CLSC5+C(Z5 + %) COSB) )A(*by5y+ (2&) Ol
c (2'5 + %) sin 8z
B = Tgay + yYgas + 2¢ as = (axe + czgcos B) X+ bys § + czgsin Sz (2a) O1II
B = Tgay — Yg Az + (26 + %) as = (axg +ec (26 + %) coS 5) X—bysy + (2a) O1II
c (z6 + %) sin 8z
Bz = T7a; +yras + 27 as = (ax7 + czrcos B) X+ byr § + czrsin S 2 (2a) O III
B = T7a; — yras + (27 + %) as = (ax7 +c (27 + %) cos B) X—by:y+ (2a) O III
c (27 + %) sin 8 Z
Bis = Tgay + ysas + 2g as = (axs + czgcos B) X+ bys§ + czgsin 5z (2a) o1V
Big = zga; —ysaz + (23 + 3) ag = (axs +c (28 + 5) cos B) X —bys§ + (2a) o1V
C(Zg + %) sin 8z
B17 = Tgaj + Yg A2 + 29 a3 = (CLIQ + czg CcOS B) X+ byg 5’ + czg Sinﬂ Z (28,) (OY
Bis = Tga; — Yo as + (29 + %) as = (axg +c (29 + %) cos ﬁ) X—byyy + (2a) oV
c(z9 + %) sin 8 Z
By = T10 a1 + Y10 a2 + 210 a3 = (ax10+ cz1pcosB) X+ by10 ¥ + cz1ps8in Bz (2a) O VI
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By = Tipa1 — Yo a2 + (210 + %) as = (aﬂﬁlo +c (210 + %) cos 5) X—byioy + (2a) O VI
c (Zlo + %) sin 8z

Bz, = ZT11a1 + Y11 a2 + 211 a3 = (ax11 +eczi1cosfB) XK+bynn ¥ +cznisin 2 (2a) O VII

B = zpar—ynax+(zn+3)a; = (aw11 +c (211 + 3) cosB) X — by § + (2a) O VII
c (211 + %) sin Bz

Bos = Ti2a1 + Yi12as + 212 a3 = (Cwilg + cz19 COS 6) X+ by12 ¥+ czia8in 5z (23) O VIII

B2y = Tiza1 — Yz @2 + (212 + %) as = (axlz +c (2’12 + %) cos 5) X—by1ay + (2a) O VIII
c (212 + %) sin 8 Z

Bss = T1z3al +y13as + 213 a3 = (ax13+cz13cosB) X+ by13§ + czizsin 2 (2a) 0 IX

By = @zay—yizax+ (z13+3) a3 = (az13 + ¢ (213 + 3) cos B) X — by1s § + (2a) 0 IX
c (213 + %) sin 8z

B27 = 14 A1 + Y14 A2 + Z14 A3 = (CL{E14 =+ CZ14 COS ﬂ) )A( + by14 y + CZ14 sin B Z (28,) O X

B2s = Tiaa1 — Y142 + (214 + %) ag = (GSU14 +c (214 + %) cos 5) X—bynuy+ (2a) 0 X
c (214 + %) sin 8 Z

Boy = T15a1 + Y15 a2 + 215 ag = (az15 +czi5co8B) X+ by15y + czi5sin Bz (2a) O XI

B30 = Ti5 a1 — Y15 a2 + (215 + %) as = (aa:15 +c (215 + %) COSﬂ) X — by15 S’ + (23) O XI
c (z15 + %) sin 8z

B31 = T16 A1 —+ Y16 A2 —+ Z16 A3 = (0,3916 + CzZ16 COS ﬂ) }A( + by16 y + CZ16 sinﬂ 2 (2&) O XII

Bsx; = Tie a1 — Y az + (216 + %) as = (a$16 +c (216 + %) cos 5) X —byey + (2a) O XII
c (216 + %) sin 8 Z

B3z = Ti7a1 + Yyi7as + 217 a3 = (ax17 + cz17 COSB) i+by17y+0217 Sil’lﬁi (2&) Til

B3y = Tiray —Yiraz + (217 + %) as = (a1‘17 +c (2’17 + %) cos 5) X—byiry + (2a) Til
¢(z17+ %) sinpB2

B35 = T8 Al —+ Y18 Az + zZ18 As = (al‘lg —+ Cz18 COS ﬂ) )2 + bylg y —+ Cz18 sinﬁ 2 (2&) Tl II

Bss = @sai—yisaz+ (zis+3)a; = (awis +c(z18 + 5) cos B) X — by1s § + (2a) Till
c (z18 + %) sin Bz

B3y = Ti9 a1 + Y19 Az + 219 A3 = (a.]?lg -+ cz19 COS ﬁ) X+ bylg Yy + czi9 sin 3z (23) Ti IIT

B38 = Tigal1 — Y9 as + (Zlg + %) as = (al‘lg +c (2’19 + %) COSs ﬂ) X — bylg S’ + (28,) Ti III

C(Zlg + %) sin 8z
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