~v-CuZrFg Structure:
AB12C_aP14_2_b_6i_c-001

Cite this page as:
e H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988.

e D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 8, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.

https://aflow.org/prototype-encyclopedia/5H3G

https://aflow.org/prototype-encyclopedia/AB12C_aP14_2_b_6i_c-001

Cu

F

Zr

3

Prototype CuFgZr
AFLOW prototype label AB12C_aP14_2_b_6i_c-001
ICSD 30117
CCDC 1604562
Pearson symbol aP14
Space group number 2
Space group symbol P1

—Tparams= a’7b/a7c/a7a7677ax37y3a 23, T4 Y45 24, T5,Y5, 25, L6, Y6, 26, L7, Y7, 27, L8, Y8,
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e CuZrFg exists in four forms, depending on the temperature. Structures below 500K show evidence of a Jahn-Teller
distortion.

— |@’-CuZrFg| is the high temperature cubic form. Evidence from (Propach, 1978) shows this to be stable above
~ 450K. We use the lattice constant at 500K.

— «a-CuZrFglis stable above 383K. The fluorine (6f) sites are doubled, with only one of each pair occupied. We use
data taken at 393K.


http://dx.doi.org/10.1016/j.commatsci.2024.112988
http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/prototype-encyclopedia/5H3G
https://aflow.org/prototype-encyclopedia/AB12C_aP14_2_b_6i_c-001
https://www.aflow.org/prototype-encyclopedia/Tutorials/AFLOW_Prototype_Label/
https://www.aflow.org/prototype-encyclopedia/info/cif.html#ICSD
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=30117&DatabaseToSearch=ICSD
https://www.aflow.org/prototype-encyclopedia/info/cif.html#CCDC
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=1604562&DatabaseToSearch=Published
http://aflow.org/prototype-encyclopedia/AB6C_cF32_225_a_e_b-001
http://aflow.org/prototype-encyclopedia/AB12C_cF56_202_a_h_b-001

— |p-CuZrFglis stable between 353 and 383K. In this case the Jahn-Teller distortion is locked in, so there are only six
fluorine sites, all fully occupied.

— -CuZrFg| (this structure) is stable below 353K. Again each fluorine site is only half-filled, but the ICSD entry only
picks one site from each pair.

e The primitive vectors here are equivalent to, but substantially different from, those used by (Propach, 1978).

Triclinic primitive vectors

a3 = aXx -
ap = bcosyX + bsinyy E
ag = czX+cyy+e.z
Cy = ccos 8
¢y = c(cosa—cosfcosy)/siny
c, = 2 —c2— 05
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 1ag = leok+ 3,9+ Lc.2 (1b) Cul
B, = %ag = %bcosyfc—i—%bsin’yy (1e) 7Zr 1
B; = r3ay + yzas + 23 a3 = (axs + by cosy + cz23) X + (2i) FI

(byssiny + cyz3) § + c.23 Z

B4 = —Tza]p —Yzaz — z3as = - ((11'3 + by3 Ccos 7y + Cx23) X — (21) FI
(byssiny + cyz3) § — c.23 2

B; = Tgay + ygas + 243 = (axg + byscosy + cpz4) X+ (2i) FII
(byasiny +cyz4) ¥+ c.24 2

Bg = —Tga; —YsAo — 24Aa3 = — (CL$4 + by4 Cos 7y + Cx24) X — (21) FII
(byasiny + cyza) § — .24 Z

B, = Tsay + ysas + 25 as = (axs + bys cosy + cpz5) X+ (2i) F III
(bys siny + cyz5) ¥+ c.25 2

Bgs = —Tsa; — yYsas — 25 as = — (axs + bys cosy + cp25) X — (21) F 111
(bys siny + cyz5) § — c.25 Z

By = Tgai + Ygas + 26 as = (axg + byg cosy + cp26) X + (21) FIV
(bys siny + cyz6) ¥ + c.26 Z

By = —Tga; — Ygas — 2¢ A3 = — (axe + byg cosy + cp26) X — (21) FIV
(bys siny + cyz6) § — c.26 Z

Bi1 = T7a; + yras + 27 as = (ax7 + byrcosy + cp27) X+ (21) FV
(byrsiny + cyz7) ¥+ c.27 2

B2 = —T7a; —yras — 27as = — (ax7 + byr cosy + cp27) X — (2i) FV
(by7siny + cyz7) § — c27 2

B13 = rga + Ys az + zg as = (axg + byg COs 7y + CxZS) X+ (21) F VI
(byssiny + cyzg) ¥ + c.28 Z

By = —rga; — Yygas — zg as = — (azs + byg cosy + cy28) X — (2i) F VI
(byssiny + cy28) ¥ — .28 %
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