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Prototype AlF3

AFLOW prototype label AB3_tP40_.127_di_cg2ij-001
ICSD 79816

Pearson symbol tP40

Space group number 127

Space group symbol P4/mbm

AFLOW prototype command  aflow --proto=AB3_tP40_127_di_cg2ij-001
—~params=a, C/a7 T3,T4,Y4,T5,Y5,T6,Y6, L7, Y7

e AlF; has a variety of polymorphs (Le Bail, 2006) including;:

— a-AlF3, which takes the rhombohedral FeFs (D0;2)| structure.
— (-AlF3 has a body-centered orthorhombic structure,
— n-AlF3 has the |3-AlH3 structure.
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— k-AlF3 is this [tetragonal structure.

— 0-AlF3, also known as 7-AlF3, is a [larger tetragonal structure.

— Above 713K AlF; transforms into the cubic [ReO3 (D0g) structure (Morelock, 2014).

Simple Tetragonal primitive vectors

a3
iaz

a; = ax

as = ay

ag = CZ

Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, la)+1a; lay+icz (2¢) FI
B, %al—i—%ag %ai—i—%ci (2¢) FI
Bs ay say (2d) AlT
By Ta sax (2d) Al
Bs r3a; + (xg + %) as ax3X+a (xg + %) N (4g) F II
Bs —rsa; — (.’L’g — 5) as —ar3X —a (mg — %) v (4g) F II
B, — (23— 3) a1 + x3 a9 —a(z3—3) X+azsy (4g) FII
Bs (x3+%) a; — T3 a a(az3+%) X—ar3y (4g) FII
By Tga; + ygas axsX+aysy (81) Al Tl
Bio —T4a] —Yg a9 —arsX —aysy (81) Al Tl
Bi1 —yqa; + x4 as —ays X +axryy (81) Al Tl
B2 Ys a1 — T4 A aysX —aryy (81) Al Tl
B1s —(za—3) a4 (1 +3) a —a(zs—3) X+a(ya+3) ¥ (81) Al
Bis (3:4 + 5) a; — (y4 — %) as a (x4 + %) X—a (y4 — %) y (81) Al Tl
Bis (y4+%) a; + (l‘4+%) as a(y4+%) )“(—I—a(x4—|—%) y (81) AlTl
Bis f(y4f%) a; — (:c4f% as —a (y4f%) )‘(fa(uf%) v (81) Al Tl
B~ Ty ay + ysas axs X+ aysy (8i) F III
Bis —x5a; — Y5 as —arsX —aysy (81) F III
Bio —ys a1 + 5 as —ays X + axrs ¥ (81) F III
Bog Ysa; — T'sas ays X —arsy (81) F 111
B2 — (25— %) a1+ (y5 + 3) a —a(z5—3) X+a(ys+3) 9 (81) F III
B, (335 + 5) a; — (y5 - %) as a (x5 + %) X — ( %) (81) F III
Bas (ys+3) a1+ (x5 + 1) a2 a(ys+3) X+a(zs+3) 9 (81) F III
By - (y5 — %) a; — (x5 — % as —a (y5 — 5) X—a (x5 — %) v (81) F II1
Bs ZTgal + Yg as areX + aysy (8i) FIV
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Bag = —Tga; — yg as = —argX —aygy (81) F IV
By = —Ys a1 + T¢ Az = —aye X + ax¢ ¥ (8i) F IV
Bas = Yo a1 — T a2 = aye X — axe y (8i) F 1V
By = — (w6 — %) a1+ (ys + 3) a2 = —a(zg—3) %X+a(ys+3)y (8) FIV
B3 = (z6+3) a1 — (vo— 1) a2 = aze+3)x—alys—3) ¥ (81) F1v
Bs1 = (v +3) a1+ (z6 + 3) a2 = alys+3) X+a(re+3)y (81) FIv
Bu = (o-Da-o-ba = el x-el- s s
Bss = z7a; +yras + ;3 a = ary X +ayr § + 32 (8)) EVv
B3y = —T7ay —yraz + %33 = —az7X —ayry + %CZ (8)) FV
Bss = —yrai +rras + 3 ag = —ayr X+ azr § + 3c2 (8)) FV
Bsg = yra; —aras + 3 ag = ayr X — axr § + 5c2 (8)) FV
Bsy = —(x7—3) all+ (yr+3)aa+ = —a (7 —3) X+a(yr+3) 9+ 52 (8)) EV
233
Bss = (z7+3)ai—(yr—3) actiaz = a(zr+3) %k—alyr—3) g+ icz (8j) FV
Bsgg = (yr+3)ar+(zr+3)ax+iaz = alyr+3) X+a(zr+3) y+icz (8j) FV
Bo = ~r-Da-(m-Daut =  aln-Ds-elm-hyils ) Fv
233
References

[1] N.Herron, D. L. Thorn, R. L. Harlow, G. A. Jones, J. B. Parise, J. A. Fernandez-Baca, and T. Vogt, Preparation and Structural
Characterization of Two New Phases of Aluminum Trifluoride, Chem. Mater. 7, 75-83 (1995), d0i:10.1021/cm00049a013.

[2] C. R. Morelock, J. C. Hancock, and A. P. Wilkinson, Thermal expansion and phase transitions of a-AlFs, J. Solid State
Chem. 219, 143-147 (2014), doi;10.1016/j.jssc.2014.07.031.

Found in

[1] A. L. Bail and F. Calvayrac, Hypothetical AlFs crystal structures, J. Solid State Chem. 179, 3159-3166 (2006),
doii10.1016/;.jssc.2006.06.010.


https://doi.org/10.1021/cm00049a013
https://doi.org/10.1016/j.jssc.2014.07.031
https://doi.org/10.1016/j.jssc.2006.06.010

