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A3B_aP32.2_12i 4i-001

This structure originally had the label A3B_aP32_2_12i_4i. Calls to that address will be redirected here.
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Prototype OsW

AFLOW prototype label A3B_aP32_2_12i 4i-001
ICSD 1620

Pearson symbol aP32

Space group number 2

Space group symbol P1

AFLOW prototype command aflow --proto=A3B_aP32_2_12i_4i-001
——params=a,b/a,c/a,a,ﬁ,7,3:1,yl,zl,xg,yg,zg,xg,y3,23,x4,y4,z4,x5,y5,z5,x6,y6,
265 L7, Y7, 27, T8, Y8, 28, L9, Y9, 29, 10, Y10, 2105 L11, Y11, 211, L12, Y12, 212, L13, Y13, 213, L14, Y14, 14,
T15, Y15, 215, L16, Y165 216

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:
— |a-WOs3 (1010-1170 K) (Vogt, 1999)
— /-WOs3 (600-1170 K) (Vogt, 1999)
— -WO3 (290-600 K) (Vogt, 1999)
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— 0-WO3 (230-290 K) (Diehl, 1978) (this structure)
— &-WO3 (below 23 K) (Woodward, 1997)

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— [The original D0yq structure (Brikken, 1931; Hermann, 1937), superseded by §-WO3
— [The original S-WO3 (Salje, 1977)
— [Hexagonal WOs), presumably metastable, found by (Gerand, 1979) while dehydrating WO3-H;0

e The structure of near-room-temperature WO3 was first solved by (Bréakken, 1931), who proposed a triclinic structure
which was half the size of the current structure. This structure was very close to an orthorhombic structure leading
(Hermann, 1937) to interpreted it as such, giving it the D01y Strukturbericht designation. (Diehl, 1978) refined these
results to give the present structure.

Triclinic primitive vectors

a; = aX
ap = bcosyX + bsiny§y
ag = czX+cyy+e.z
Cp = ccos f3
¢y = c(cosa—cosfcosy)/siny
c, = 2 —c2— 05
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a; + Y1 as + 21 as = (azq + byy cosy + cz21) X+ (2i) OI1I
(byr siny + cyz1) § + c.21 2
B2 = —Tri1ap —Yyirazx —Zz1ag = — (axl +by1 COS’7+C$21) X — (21) Ol
(byr siny +cyz1) § —c.21 2
B; = Toay + ys as + 2o as = (azg + bys cOsy + cr22) X+ (21) oIl
(byasiny + cyz2) § + c,20 2
B, = —Iga; —Yysas — 2z a3 = — (azg + bys cosy + cp20) X — (21) oIl
(byasiny + cyz2) § — c.22 2
B; = r3a; + yzas + z3as = (axs + byscosy + cpz3) X + (2i) O III
(byssiny + cyz3) ¥+ c.232
Bsg = —r3za; — ysas — 23 a3 = — (ax3 + bys cosy + cp23) X — (21) O III
(byssiny +cy23) § —c.232
B, = z4a) +ysas + 24 a3 = (azy + bys cosy + cpz4) X+ (21) o1V
(byasiny +cyz4) ¥+ c.24 2
Bs = —x4a; — Ygaz — 24 a3 = — (axg +bygcosy + cpzq) X — (21) o1V
(byasiny + cyza) § — .24 Z
By = Tsaj + ysas + 25 as = (axs + bys cosy + cpz5) X+ (21) oV
(byssiny + cyz5) ¥+ c.25 2
Bio = —Tsa; — yYsas — 25 as = — (ax5 + bys cosy + cp25) X — (2i) ovVv

(bys siny + cyz5) § — c.25 Z
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B11 = Tgal + Ye A2 + zg a3 = (CLIG + byG COs 7y + szﬁ) X+ (21) O VI
(bys siny + cyz6) ¥ + ¢.26 Z

B2 = —ZTga1 — Y6 A2 — 76 A3 = — (azg + bye cosy + cz26) X — (21) O VI
(bygsiny + cyz6) ¥ — €226 Z

Bz = Tr7a; +yrag + zryas = (ax7 + by7 cosy + CxZ7) X+ (21) O VII
(byrsiny + cyz7) § + c.27 2

By = —x7a; —yrag — zyas = — (az7 + byr cosy + cp27) X — (2i) O VII
(byr siny 4 cyz1) § — crzr

Bis = xgay + ysaz + zg as = (azs + bys cosy + c28) X + (21) O VIII

(byssiny +cy28) ¥ +c.282

B = —xga; — ygas — 2gas = — (azs + byg cosy + c28) X — (21) O VIII
(byssiny + cyzg) ¥ — c.28Z

By = Tga + yg as + 29 as = (azg + byg cOS7y + c29) X + (21) O IX
(byg siny + cyz9) § + c.29 Z

Bis = —Tgaj — Ygag — Zg Az = — (azg + byg cosy + cp29) X — (21) O IX
(bygsiny + cyz9) ¥ — 229 Z

By = T10@1 + Y10 a2 + 210 A3 = (ax10 4 byro cosy + cp210) X + (2i) 0X
(byrosiny + ¢yz10) § + c2210 2

B2 = —Z10@1 — Y10a2 — 210 A3 = — (az10 + byio cosy + czz10) X — (21) O0X
(byrosiny + ¢cyz10) § — 22102

By = x11a; +yi1az + 211 a3 = (axq11 + byr1 cosy + cpz11) X+ (2i) O XI
(byr1 siny + cyz11) § + c.211 2

B22 = —Z11a1 —Yi1a2 — 21183 = — (CLII?11 + by11 COs 7y + szll) X — (21) O XI
(byr1siny +cyz11) § — 2211 2

Bos = Tiz A + Y12 Az + 212 Az = (ax12 + by1a cosy + cp212) X + (21) O XII
(byr2siny + cyz12) § + c.2122

B24 = —Z12d1 — Yi2a2 — 212483 = - (CL$12 + by12 COS 7y + Cl-212) X — (21) O XII
(byrasiny + cyz12) § — 22122

Bas = Tiz3ar + Y13 a2 + z13 a3 = (axy13 + by13 cosy + cpz13) X + (2i) WI
(by1zsiny + cyz13) ¥ + c.213 2

Bog = —T13a] —Y13ay — Z13 a3 = - (a$13 + by13 cos 7y + Cw213) X - (21) W1
(byizsiny + cyz13) § — 22132

B27 = 14 A1 —+ Y14 A2 —+ Z14 A3 = (CLSU14 -+ by14 COs 7y -+ 612’14) f( -+ (21) W II
(by1asiny + cyz14) ¥ + c.214 2

Bog = —T14Q1 — Y14 — Z14 A3 = — (ax14 + by14 COs 7y + Cw2’14> X — (2i> W II
(byrasiny + cyz14) § — C2214 2

Bzg = T15 a1 —+ Y15 Az —+ Z15 Qs = (ax15 + by15 COS’Y —+ Cm2’15) 5( —+ (21) W III
(by1ssiny + cy215) ¥ + c.215 2

B3y = —ZTi5a1 —Yi5a2 — 2154a3 = — (axy5 + byis cosy + szl5) X - (21) W III
(byrs siny + cyz15) § — c2215 2

B31 = T16 A1 + Yie6 a9 + Z16 A3 = (azm + by16 COSs Y —+ szlﬁ) 5( —+ (21) W IV
(by16siny + cyz16) ¥ + c.216 2

Bs, = —ZT16a] — Y16 A2 — 216 A3 = — (az16 + by16 cOS7Y + cp216) X — (2i) W IV
(by1ssiny + cyz16) ¥ — €216 2
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