High-Temperature ZrWsQOg Structure:
A10B4C _cP60 205 2cd 2¢ a-001
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Prototype OgWoZr

AFLOW prototype label A10B4C_cP60-205-2cd-2c_a-001

ICSD 262062

CCDC 1719774

Pearson symbol cP60

Space group number 205

Space group symbol Pa3

AFLOW prototype command aflow --proto=A10B4C_cP60_205_2cd_2c_a-001
—-params=a, T2, T3,T4,T5,T6, Y6, 26

Other compounds with this structure
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Unusually, both ZrW,0g and HfW50Og have a negative thermal expansion over temperatures ranging from 0.3K to 693K.
(Evans, 1996)

Below ~423K these compounds are in the low-temperature ZrW,QOg structure, sometimes referred to as a-ZrWyOsg.

Above the transition the compounds are in this somewhat disordered high-temperature (3) ZrWsOg structure.

In this high-temperature phase all of the (8¢) sites are only 50% occupied. Only one of each conjoined pair of atoms in
the diagram will be present in a real sample.

Simple Cubic primitive vectors

a; = ax
as = ay
azg = az
Basis vectors
Lattice Cartesian Wyckoff Atom
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B, = 0 = 0 (4a) Zr 1
B, = %al —I—%ag = %ai—i—%ai (4a) 7r 1
Bs = $as+ 3 a3 = 309 + a2 (4a) Zr 1
B, - Lot o - bas+ Ja W)
By = Toay + Toas + Toas = axo X+ axrey + axro (8¢) Ol
Bg = —(1‘2—%) a; —rgag + = —a(xg—%)i—axgy—l—a(wg—ké)i (8c) (0N
(xg + %) as
B, = —zga; + (v2+ 1) az — = —azsX+a(zo+3)y—a(za—3) 2 (8c) 01
(w2 = 3) as
Bg = (z2+%) alf(ng%) as—Tpaz = a(a:2+%)ifa(ng%)yfax22 (8¢) Ol
By = —Zoa] — Topag — To a3 = —axoX —arey —axo Z (8¢) (O
Bio (372-‘1-%) al—f-l'gag—(fﬂg—%) ag = a(xg—&—%) )2+a$c2§f—a(x2—%) Z (8¢) (0N
By = xgal—(xQ—%) 32-‘1-(1‘2-1-%) ag = axg)“(—a(xQ—%)y—i—a(xg—i—%)i (8¢) Ol
B, = 7(1'27%) a1+(1'2+%) a+ = —a(:ch%)f(Jra(ngr%)eraxgﬁ (8¢) Ol
T2 asg
Bz = r3a; + r3as + r3as = arsX +arsy + arsz (8c) OlII
Bis = —($3—%) a; —r3as + = —a(xg—%)fc—aa:gy—l—a(xg—l—%)i (8¢) O1II
(w5 +3) as
Bis = —z3a; + (v3+ 1) as — = —arsX+a(zs+3)y—a(zs—13%)2 (8c) oIl
(w5 — 3) as
Big = (%—l—%) al—(xg— %) as—Tzag = a(mg—&—%) }‘(—a(xg— %) y—ax3Z (8c) O1II
By = —x3a] — T3ag9 — T3 a3 = —ar3X —ar3y — axr3Z (8¢) O1II
Bis = (z3+3)ai+zzay—(z3—3) a3 = a(zs+3) X+tavsy—a(rs—3) 2 (8c) O1II


http://aflow.org/prototype-encyclopedia/A8B2C_cP44_198_2a2b_2a_a-001
http://aflow.org/prototype-encyclopedia/A10B4C_cP60_205_2cd_2c_a-001

Big
B2o

B2,
B,

B23

B24
Bas
B2s
Bz
B2s

Bag
Bso

Bs;

Bsg

Bao
Ba
B2
Bys

B44

Bys
Bus

Byr
Bys

Byo

vy (e~ 3) ant (s + 1)

(e = b an e+ }) aat
I3 as
r4a; +Tq4a2 + 2423
- (I4— %) a; —rgag +
(za+3) as
—zga; 4 (24 +5) ay —
(24— 3) as
(za+3) a1— (24 — 3) az—wg a3
—X4QA1] —Xg4Ay — T4 A3
(I4 + %) a1 +x4 32*(174 — %) as
zia1— (24— 1) ac+ (24 + 3) a3

—(.7;4—%) a1+(334+%) az +
T4 aAsg
Tsa) + Tsag + rsas
—(£E5—%) a; —rsag +
(a4 5) 2
—Tsa + ($5+%) az —
(15— ) 2
(.T5+ %) al—(xs — %) Ao —T5 as
—TzA] — TzaAg — Tyas
(154 ) b (o — ) ag
zsa;— (25 — 3) as+ (5 + 3) a3
—(1‘5—%) a1+(x5+%) as +
Is5 as
Teal + Y a2 + 26 a3
— (26 — 3) a1 —ysas +
(26—"-%) as
—Tear + (yﬁ-i-%) az —
(26— 3) a3
($6+%) al—(yG - %) az —2zp a3
Zga1 + Teaz + Ys as
(20 + 1) o= (o0 — 4) sy 20
7(267%) a; —Trgasg +
(v6 + 3) as
—z¢a1 + (966-1-%) az —
(yG—%) az
Yo a1 + 26 a2 + T A3
—ysar + (26 + 3) az —
(z6 — 3) as
(y6+ %) al*(zfs* %) az —Teas
—(ys— 5) a1 — 26 a2 +
(z6+3) a3

—Teal — Yegaz — Z¢ a3z

a,SC3)A(*CL(CC3*%) y+a(x3+%) Z

—a(xg—%) )‘(—i—a(xg—i—%) y+arsz

axsX+arsy +axyz

—a(zs— ) x—aray+a(za+3)2
—ami—i—a(u—l—%) y—a(m—%) Z

a(m—&—%) &—a(m—%) Y —arsz
—arsX —arsy — axyz
a(l’4+%) )A(+ax4yfa(9:4f

a:ufc—a(u—%) y—l—a(u—i—

arsX +arsy + axs z

—a(zs—3) %X —arsy+a(zs+3)2

—axsi—i—a(xg)—i—%) &—a(m—%) Z
a,(sc5+%) k—a(%—%) y —axs 7z
—arsX —arsy — axs z

a(xg,—&—%) X+ax5y—a(x5—%)

>N

ax5§<—a(x5—%) y+a(x5+é) Z

—a(xs—%) 5<—|-a(x5—|—%) V+arsz

axgX + ayey + azgZ

—a(re —3) X—aye§ +a(z+3) 2

—azeX+a(ys+3)y—a(w—1)2
a(:rg—ﬁ—%) )‘c—a(yﬁ—%) y—azz
azgX + axgy + aye Z

a(z6—|—%)§c—a(x6—%)y—ay62
—a(z—3)%x—azgy+alys+1)2
1

—a26§<+a(x6+%) y—a(y6—§) Z

aye X+ azg ¥ +argz

—ay6i+a(zg+%) y—a(:ug—%) Z

a(y6+%)§<fa(z6f%)yfax62

—a(y —%) i—azajf—i—a(xg—i—%) Z

—argX —ayey — azg Z

oIl
Ol

WI
WI

WI
WI
WI
WI
WI

W II
WII

W II
WII
W II
W II
W II

O III
O III

O III

O III
O III
O III
O III

O III

O III
O III

O III
O III

O III



B50 = (1‘64’%) a1+y6a2—(z6—%) as = a(x6+%) )A(+ay6y7a(267 %) Z (24(1) O III
1
2)

Bs1 = aga;— (y6 - %) ar+ (26 + %) ag = argX —a (y6 — %) y+a (26 +3)z (24d) O III

Bss = — (:I:G — %) a; + (y6 + %) as+ = —a (x(; - %) X+a (y6 + %) v+ azz (24d) O III
26 A3

Bss = —zga; — Tgag — Yg as = —azgX —axgy — ayg Z (24d) O III

Bss = - (26 — %) a; + (mﬁ + %) a+ = —a (26 — %) X+a (xG + %) y+aysz (24d) O III
Ye A3

By = (26—1—%) al—i—xgag—(y —%) az = a(zs—l—%) fc—i—axgy—a(y —%) Z (24d) O III

Bsg = 2631—(136—%) a2—|—(y6+%) ag = azﬁp‘c—a(zﬁ—%) y—|—a(y6—|—%) Z (24d) O III

Bsr = —Yg a1 — 2g A — Tg Az = —aygX —azgy — axgZ (24d) O III

Bss = ygal—(z(5— %) ag—&—(aca—i—%) ag = aygfc—a(26— %) y—l—a(xg—i—%) Z (24d) O III

Bsy = —(y —%) a1—|—(z6—|—%) ar + = —a(y —%)i+&(26+%)y+a$62 (24d) O III
Tg as

Bso = (y6+%) a1+z6a27(167%) ag = a(y6+%) )2+a26y7a(:c67 %) Z (24d) O III

References

[1] J. S. O. Evans, T. A. Mary, T. Vogt, M. A. Subramanian, and A. W. Sleight, Negative Thermal Ezpansion in ZrW,Os and
HfW5Og, Chem. Mater. 8, 2809-2823 (1996), doij10.1021/cm9602959.

First cited in

N. Anderson, M. J. Mehl, H. Eckert, S. Divilov, X. Campilongo, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 5. Submitted to Computational Materials Science (2026).


https://doi.org/10.1021/cm9602959

