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Prototype BisO15Tis
AFLOW prototype label A4B12C3_mP38_7_4a_12a_3a-001
ICSD 38993
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, ,x1,y1, 21, T2, Y2, 22, T3, Y3, 23, T, Y4, 24, L5, Y5, 25, L6, Y6, 265 L7+
Y7, 27,18, Y8, 28, L9, Y9, 29, 10, Y10, £10, 11, Y11, £11, L12, Y12, 12, 13, Y13, Z13, 14, Y14, 214, T15,
Y15, 215, L16, Y16, 216, L17, Y17, 217, 18, Y18, 218, L19, Y19, 219

e Aurivillius phases are layered tetragonal materials with composition (Me502)?* (Me,,— 1Ry Ospmi1)?™
(Mep,—1Me5R,, O3(,41)), where Me and Me’ are metals and R is a transition metal with a charge of 4+4 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.

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).
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Simple Monoclinic primitive vectors

a; = aX
az = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + yias + 21 a3 = (axy +cz1co8B) X+ by1 § + cz18in 5z (2a) Bil
B, = ria; —yias + (z1 + %) as = (ascl +c (21 + %) cos 5) X—byy+ (2a) Bil
c (z1 + %) sin 5 Z
B; = Toay + ysas + 2o as = (axe + czoco8 B) X+ bya § + czo8in B2 (2a) BiII
B, = Toa; — Ypas + (22 + %) as = (a:cg +c (zz + %) Cosﬁ) X—byy + (2a) BiII
c (ZQ + %) sin 8 Z
B; = r3a; + y3as + 23 as = (axs + czzcos B) X+ bys§ + czzsin 52 (2a) Bi I1I
B = z3a; —ysaz + (23 + 3) ag = (axs +c(z3+ 5) cos B) X —bys§ + (2a) Bi III
6(23 + %) sin Bz
B7 = T4 Qg + Yaq ao —+ Z4 A3 = (CLI4 —+ CzZ4 COS B) }A( —+ by4 5’ + CzZg Sin 5 2 (28,) Bl IV
Bs = Tga; — ygag + (z4 + %) as = (ax4 +c (z4 + %) cos B) X—byy+ (2a) Bi IV
c (24 + %) sin 8 Z
By = Tsay + ysas + 25 as = (axs + cz5cos B) X+ bys§ + cz5sin 5 2 (2a) Ol1
B = Tsa; — yYsas + (25 + %) as = (cw:5 +ec (z5 + %) COS B) X—bysy + (2a) OI1I
C(Z5 + %) sin Bz
B11 = Teal + Yg a2 + 26 A3 = (a:zzﬁ + czg COS B) X+ by6 S’ + czg Sinﬂ Z (2&) oIl
B, = Tga; — Ygas + (z6 + %) as = (axG +c (z(; + %) cos ﬁ) X—bysy + (2a) O1II
c (zG + %) sin Bz
Bz = T7a; + yras + 27 as = (axy + czrcos B) X+ byr § + czrsin 5z (2a) O III
By = zra; —yras + (27 + 1) as = (az7 +c (27 +5) cosB) X —byr § + (2a) O III
c(zr+3)sinBz
By = Tgaj + ysas + zgas = (axg + czgcos B) X+ bys § + czgsin Sz (2a) (ONAY
Big = Tga; —ysas + (Zg + %) as = (aacg +c (Zg + %) cos ﬁ) X—bysy + (2a) o1V
c (Zg + %) sin Bz
By = Tgaj + yg as + 29 as = (axg + czgcos B) X+ byg ¥ + czosin 5z (2a) ovVv
BlS = Tgal — Ygas + (Zg+ %) as = (CLSC9+C(ZQ + %) COSB) )A{*bygy+ (2&) (OY
c (2'9 + %) sin 8z
B19 = T10 A1 + Y10 A2 + Z10 Q3 = (aww + CzZ10 COS B) f( + ble y + CzZ10 Sil’lﬂ 2 (23) O VI
Bzo = @@ —yoaz+ (210+35) a3 = (az10 + ¢ (210 + 3) cos B) X — by § + (2a) O VI
c (210 + %) sin Bz
By = ri11a; + Y11 a2 + 211 a3 = (CLZCH + cz11 COSﬁ) )‘<+by11§r+cz11 sin Bz (Za) O VII
By = Tiia — Y1 ag + (211 + %) as = (afﬂn +c (211 + %) COSﬁ) X—byny+ (2a) O VIl
c (211 + %) sin 8 Z
Bas = ZTiz a1 + Y12 Az + 212 Az = (az12 + cz12co8B) X+ by12§ + cz12sin B Z (2a) O VIII



Bay = Ti2a1 — Yizaz + (212 + %) as = (111312 +c (2’12 + %) 0055) X—by1ay + (2a) O VIII
c (212 + %) sin 8z

B25 = T13ax + Y13 Az + Z13Qas = (al’lg + CzZ13 COS 6) f( + by13 y + CzZ13 Sil’lﬁ 2 (2&) O IX

By = @zay—yizar+ (213 +35) a3 = (az13 + ¢ (213 + 3) cos B) X — by1s§ + (2a) 0 IX
c (213 + %) sin Bz

Bzr = Ti4@1 + Y14 a2 + 214 a3 = (awia+czigcosf) XK+ byia ¥ + cziasinfz (2a) 00X

Bas = Ti4a1 — Y142 + (214 + %) as = (ax14 +c (214 + %) cos 5) X —by1ay + (2a) 0X
c (214 + %) sin 8 Z

By = Z15 a1 + Y15 as + 215 as = (az15 +czi5co8B) X+ by15§ + czi5sin fz (2a) O XI

Bso = @isar—yisax+ (215 +3) a3 = (az15 + ¢ (215 + 35) cos B) X — by15 § + (2a) O XI
c (215 + %) sin 8z

B31 = Tig a1 + Y16 A2 + z16 a3 = (axlﬁ + cz16 COS ﬂ) X + by16 y + cz16 sinﬁ Z (28,) O XII

Bsx = Tie a1 — Y16 A2 + (216 + %) as = (axlﬁ +c (Zl6 + %) cos 5) X —byey + (2a) O XII
c (216 + %) sin 8 Z

B3z = r17a1 + Y17 a2 + 217 a3 = (az17 +cz17cosfB) X+ by17y + czi7sin Bz (2a) Til

B3y = Ti7ar — Yirag + (217 + %) ag = (le? +c (217 + %) cos ﬂ) X —by1ry + (2a) Til
c (z17 + %) sin 8z

Bss = T1gal + Y18 a2 + 218 a3 = (aw1g +czgcos ) X+ byis ¥ + czigsin B 2 (2a) Till

B36 = T1gadl — Yyiga + (218 + %) as = (a(Elg +c (218 + %) COS ﬁ) )A( — bylg y + (2&) Tl II
c (218 + %) sin 8 Z

B3, = T19 a1 + Y19 Az + 219 A3 = (axlg + cz19 COS 6) X+ by19y + czi98in Bz (2&) Ti IIT

B3S = T19 a1 — Y19 Az + (Zlg + %) as = (Cl.Tlg +c (2’19 + %) COSs B) X — bylg y + (2&) Ti IIT

¢ (210 + %) sin B2
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