D01y (WO3) Structure (Obsolete):
A3B oP16 57 a2d _d-001

This structure previously used the label(s) A3B_oP16_57_a2d_d. Calls to these addresses will be redirected here.
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Prototype OsW

AFLOW prototype label A3B_oP16_57_a2d_d-001
Strukturbericht designation D04

ICSD 36168

CCDC 1607946

Pearson symbol oP16

Space group number 57

Space group symbol Pbem

AFLOW prototype command aflow --proto=A3B_oP16_57_a2d_d-001
——params=a, b/a7 C/av T2,Y2,T3,Y3,T4,Y4

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)
— &-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— The original D01 structure| (Brakken, 1931), (Hermann, 1937) (this structure), superseded by 6-WOs3
— [The original S-WO3 (Salje, 1977)
— [Hexagonal WO3), presumably metastable, found by (Gerand, 1979) while dehydrating WO3-Hy0
e (Brikken, 1931) found a triclinic unit cell for WO3 (this structure), and this is what the structure given in the ICSD. As
it was nearly orthorhombic, (Hermann, 1937) approximated it with the structure shown here and gave it the

Strukturbericht symbol D0yg. Later (Diehl, 1978) showed that the near-room-temperature phase of WO3 was indeed a
triclinic crystal, but the unit cell was double that of Brékken and is in fact a pseudo-cubic distorted perovskite.

e We retain this original structure for its historical interest.

Simple Orthorhombic primitive vectors

al

CENE -
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ag = cz ‘

Basis vectors
Lattice Cartesian Wyckoff Atom

coordinates coordinates position type
B, = 0 = 0 (4a) 01
B, = 1aj = ica (4a) Ol1l
B; = %ag—l—%ag = %by—i—%ci (4a) OI
By, = 3 ay = 3by (4a) 01l
Bs = Toay +ysag + %33 = axo X+ by ¥ + %cﬁ (4d) O1II
Bg = —xoa; —ysas + %ag = —axe X — by ¥ + %CZ (4d) O1II
B, = —xgal—l—(yg—i—%) ag—i—%ag = —amgfc—i—b(yg—&—%) y+%ci (4d) OII
Bsg = xgal—(yg—%) a2—|—%a3 = axgk—b(yg—%)y+%c2 (4d) O1II
By = r3a; +yzas + iag = ax3X +bysy + %cﬁ (4d) O III
Bio = —x3a; —ysas + %ag = —ax3X —bysy + %ci (4d) O III
Bi1 = —z3a; + (y3 + %) a; + %33 = —ar3X+0b (yg + %) v+ %ci (4d) O III
B, = zsa; — (ys — 3) a2 + 3 ag = arsX—b(ys —3) ¥+ 3cz (4d) O 1I
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Bz = T4ay +ygag + %213 = ars X+ by, v + %ci (4d) WI
By = —x4a; —Ygas + %ag = —axsX—bys ¥+ %02 (4d) WI
Bis = —mar+(p+3)a+jiay = —azsX+b(ys+3) 9+ tc2 (4d) W1
Big = x4a1—(y4—%) ag—l—%ag = ax4k—b(y4—%)y+%ci (4d) WI
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