e-WO3 (low-temperature) Structure:
A3B mP16.7_6a_2a-001

This structure previously used the label(s) ABB_mP16_7_6a_2a. Calls to these addresses will be redirected here.
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Prototype O3sW
AFLOW prototype label A3B_mP16_7_6a-2a-001
ICSD 84139
CCDC 1644153
Pearson symbol mP16
Space group number 7
Space group symbol Pc

AFLOW prototype command aflow --proto=A3B_mP16_7_6a_2a-001
—Tparams=a, b/a7 C/av 67 T1,Y1,%1,T2,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25, L6, Y6, 26, LT,
Y7, 27,28,Ys, 28

e All stable phases of WO3 are distortions of the [cubic a-ReOs (D0g) phase. Based on (Woodward, 1997 and Vogt, 1999),
the known stable phases and their approximate temperature ranges are:
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a-WO; (1010-1170 K) (Vogt, 1999)
— [B-WO; (600-1170 K) (Vogt, 1999)
— -WO; (290-600 K) (Vogt, 1099
— [5-WO3 (230-290 K) (Diehl, 1978)
— e-WO3 (below 23 K) (Woodward, 1997)| (this structure)

e Woodward notes that “The transition temperatures display large hysteresis effects and universal agreement is not found
in the literature.”

e In addition, several other structures have been proposed and/or found:

— [The original D0qq structure (Brikken, 1931; Hermann, 1937) superseded by §-WO3
— [The original S-WO3 (Salje, 1977)
— [Hexagonal WO3), presumably metastable, found by (Gerand, 1979) while dehydrating WO3-Hy0

e The data for the current structure was taken by (Woodward, 1997) at 15K via neutron diffraction.

Simple Monoclinic primitive vectors
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az = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + yas + 21 a3 = (axy +cz1co8B) X+ by1 § + cz18in 5z (2a) Ol
B, = xlal—ylag—l—(zl—i—%) as = (a:cl—i—c(zl—&—%)cosﬁ) X—bpny+ (2a) OI
c (21 + %) sin Bz
B; = Toa + ysas + 2o as = (axg + czacosB) X+ by2§ + czasin 5z (2a) O1I1
B4 = To Al — Y2 as + (ZQ + %) as = (CLSC2+C(ZQ + %) COSB) )A(*bygy+ (28,) OlIl
c (2'2 + %) sin 8z
Bs = r3ai + yzas + 23 as = (axs + czzcos B) X+ bys§ + cz3sin Sz (2a) O III
Bg = T3a; — yzag + (23 + %) as = (CLSL’g +ec (23 + %) coS 5) X—bysy + (2a) O III
c (z3 + %) sin 8z
B, = T4a1 +ysas + 24 ag = (axg + cz4co8B8) X+ bys § + cz4sin S 2 (2a) o1V
Bsg = Tg4a; — ygag + (z4+%) as = (a$4+c(z4+%) Cosﬁ) X—bysy + (2a) O 1V
c(z4 + %) sin 8 Z
By = Tsay + ysas + 25 as = (axs + czscos B) X+ bys§ + cz5sin 5 2 (2a) ov
Bio = z5a; —ysaz + (25 + 3) ag = (aws + c (25 + 5) cos B) X —bys § + (2a) oV
c (25 + %) sin B8z
B11 = Tg A1 +y6 as + zg as = (CLIG + czg COSB) i+by6$’+026 sinﬂi (28,) O VI
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B12 = Te Al — Yp A2 + (2’6 + %) as = (axg +c (26 + %) COS B) X — byG y + (28,) O VI
C(ZG+ %) sin 8z

Bz = T7a; + yras + z7as = (ax7 + czrcos B) X+ byr § + czrsin Sz (2a) WI

B4y = T7a; —yrag + (27 + %) as = (a:c7 +ec (27 + %) coS 5) X—byry+ (2a) WI
c(z7 + %) sin 8 Z

Bis = Tgay + ysgas + zg as = (axg + czgcos B) X+ bys § + czg sin B Z (2a) W II

B = rga; — ysas + (28+ %) as = (a:c8+c(28 + %) cosﬁ) X—bysy + (2a) W II

c (Zs + %) sin 8 Z
First cited in

D. Hicks, M. J. Mehl, E. Gossett, C. Toher, O. Levy, R. M. Hanson, G. Hart, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 2, Comput. Mater. Sci. 161, S1 (2019). doi: 10.1016/j.commatsci.2018.10.043


http://dx.doi.org/10.1016/j.commatsci.2018.10.043

