0-AlFs Structure:
AB3_tP64_129 2cdi_2cthijk-001
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Prototype AlF3

AFLOW prototype label AB3_tP64.129_2cdi_2cthijk-001
ICSD 79814

CCDC 1640049

Pearson symbol tP64

Space group number 129

Space group symbol P4/nmm

AFLOW prototype command  aflow --proto=AB3_tP64_129_2cdi_2cfhijk-001
——params=a, C/ay 21,R2,%3,%4,26,27,Y8,%8,Y9,29,L10,210, L11, Y11, 211

e AlF3 has a variety of polymorphs (Le Bail, 2006) including;:
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— B-AlF3 has a body-centered orthorhombic structure!

— n-AlF3 has the 5-AlHj3 structure.

— k-AlF3 is [tetragonal structure.

a-AlF3, which takes the rhombohedral FeFs (D012 )| structure.

6-AlF3 (this structure), also known as T-AlF3, is a larger tetragonal structure.
Above 713K AlF3 transforms into the cubic |[ReOs (D0g) structure (Morelock, 2014).

Simple Tetragonal primitive vectors

a; = ax
as = ay
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = %al—l—%ag—kzlag = iai—i—iay—i—czli (2¢) All
B, = fa;+3ay—z a3 = jax+ 30y —cn 2 (2c) Al
B; = %a1+%a2+22a3 = %af{JriaerczQi (2¢) Al Il
B, = %a1+%a2—2233 = %ai—i—%ay—czai (2¢) Al Tl
By = %al—i—%ag—i—zgag = %afc—i—%ay—i—czgi (2¢) FI
Bsg = 3a;+3a,— 2343 = 3a%+3ay —ca2 (2¢) FI
B, = %a1+%a2+z4a3 = %achriaercz;;i (2¢) FII
Bsg = %a1+%a2—24a3 = %ai—i—%ay—cai (2¢) FII
By = 0 = 0 (4d) Al III
B = fa;+ 1 ay = jaX+3ay (4d) AL I
Bi1 = 1a = lax (4d) Al TIT
Bix = 1ay = tay (4d) Al TIT
Bis = 3a;+tay+ 2 a3 = Sak+ jay +cz2 (4f) F III
By = ta;+3ay+ 2 a3 = 10X+ 309 + cz62 (4f) F III
By = %al—i-%ag—z(;ag = %ai—i—%ay—czﬁi (4f) F III
Big = %al—l—iag—zgag = %ai—i—%ay—cze,i (4f) F III
By = r7a; — T7as + %33 = arrX —ax7y + 5c2 (8h) FIV
Bis = —(27—13) a11+ (z7+3)ac+ = —a(z7r—3) X+a(zr+3) g+ Lcz (8h) F 1V
243
Big = (x7—|—%) a; +x7ag+%a3 = a(m—i—%) §(+ax7y+%ci (8h) F IV
By = —zr7a — (x7— %) as + %33 = —aac7>2—a(m7— %) y—i-%ci (8h) FIV
By: = —x7ay +z7a + 3 as = —ar7X+ar7§ + ek (8h) F 1V


http://aflow.org/prototype-encyclopedia/A3B_hR8_167_e_b-001
http://aflow.org/prototype-encyclopedia/AB3_oC48_63_ad_cfgh-001
http://aflow.org/prototype-encyclopedia/AB3_cF64_227_c_f-001
http://aflow.org/prototype-encyclopedia/AB3_tP40_127_di_cg2ij-001
http://aflow.org/prototype-encyclopedia/AB3_tP64_129_2cdi_2cfhijk-001
http://aflow.org/prototype-encyclopedia/A3B_cP4_221_c_b-001

Ba2»
B2s
B24
Bas
B2s
B2z

Bao
Bso
Bs:

Bss
B3y
Bss

Bsr
Bss
Bsg

B41
B42

Bas
By
Bys
Bue
Bar

Bus
Byo
Bso

B51
B52

Bsa
Bss

Bss
Bsr
Bss

Bso

(74 3) a1 = (27— ) ;n+ g
— (27— 3) a1 —wray + 5 a3
.%'731—5-(33‘7—1-%) ag—‘r%ag

ia1 +ysaz + zzas

%31*(98*%) az + zgas

_(y8_%) al+ia2+zsa3

ygal—l—iag—i—zgag

%a1+(y8+%) as — zgas

%alfysaQ*ZS%
(ys-i-%) al"‘%az—zsafz
_y8al+%a2_2833
ia1 +Ygaz + zgas

ialf(ygfé) az + zgas
—(yg—%) a1+ia2+zga3
y9a1+ia2+29a3
%a1+(y9+%) Az — Zgag
%511*?/932*2933
(yg-i-%) a1+%az—z9a3
—yoar + §ay — zg a3
T1p a1 + Ti0az + 210 a3
—(z10—3) a1 — (x10— 3) az +
%10 a3

- (3310 - %) a1 +xipaz + z10a3
Tioar — (9310 - %) az + 210 a3

—Zi0a + (9610 + %) az — z10a3
(!E10+ %) a; —Tpaz — 210 A3
(9010-1-%) a; + (1‘10-&-%) az —

<1043
—Z10a1 — 10a2 — 21043
ZTi1 a1 +Yi1az + 211 a3

— (1 —35) a1 — (Y —3) a2+
Z11a3

- (yll - %) a; +ri1az +211a;3
Yirar — (9611 - %) ag + 211 a3

—ra; + (y11 + %) az — z11 a3
(In + %) a; —yi1az — 21183

(yu + %) a; + ($11 + %) az —
Z11a3

—Yi1a1 —Ti11az2 — 21133
—T11aA1 —Yi1a2 —211aA3

(CU11 + %) a; + (yll + %) az —
Z11as3

1
(911 + 5) a; —Ti1az — 21143

a(x7+%) )A(fa(x7f%) y+%ci
—a(z7— %) X —azr§ + 3c2
aawfc—i—a(:w—l—%) y—i-%ci

%afc—l—aygy—i—czgi

%af(fa(y —%) Y+ czgZ

—a(ys— 1) X+ Lag +ezsi
aygic—i—iay—i—czé;i

%ai—i—a(yg—ké) Y —cz3%

3

1
a(yg—k%) }‘(—i—%ay—czgi

aX —aysy — czgZ

—aygﬁ—&—%ay—czgi
TaXk+aygy + czo2
%af(fa(y f%) Y +czoZ
—a(yog— 1) X+ tag +eczz
aygi—i—%ay—i—c%i
%a>‘<+a(y9+%) Y —cz9Z
%ai{faygyfczs;i
a(yg—&-%) 5{+%a§f—czgi
—aygi—&—%ay—cz'gi

ario X+ ario y + cz19 Z

—a (Zl()—%) )‘(—a(xlo—%) y+02102

1 A~ ~ ~
—a (Jclo — 5) X+ ariy +czi02
A~ 1\ ~ PN
axlox—a($10—§) Yy +czi0z
A~ 1\ ~ A~
—aripX+a ($10 + 5) Yy —czi0Z

1 A~ ~ A~
a(mlo + 5) X—ar1y —Ccz102

a(zio+3) X+a(ro+3)§—cz02

—axrig X — ario S’ — CZ10 Z

ari1 X+ayny +czi1 2

—a(zin—3)Xk—a(y—3) ¥ +can2

1\ =~ ~ ~
—a (yn - 5) X+aruy +cziz

ayni X —a (11— 3) §+cz11 2
—azyiX+a(yn+3)§—cziz
a (1?11 + %) X—ayny —cz1 2

a(y11+%) i+a(m11+%) V—cz2

—ayin X —arily —cz1 4
—ar11X—ay1ny —cz11z

a($11+%) i+a(yll+%) V—cz2

1\ =~ ~ N
a(y11 + 5) X—ariy —czz

0 @ 0 @ @ @ @ @ »® ® x «
I = = T = =R = = R e
=z Z

0 ‘0 ‘w ‘0 ‘w w ‘o«
2 xR xR 2 xR X

A~ N N N N N N N N N~ N N N~~~ —~
[aiyd . oy .
N N N N N N N N N N N N N N NG N

F IV
FIV
F IV
Al IV
AllV
Al IV
Al IV
Al IV
AllV
Al IV
Al IV
FV
FV
FV
FV
FV
FV
FV
FV
F VI
F VI

F VI
F VI
F VI
F VI
F VI

F VI
F VII
F VII

F VII
F VII
F VII
F VII
F VII

F VII
F VII
F VII

F VII



1
Beo = -—yuiai+ (1‘11 + 5) az — z11 a3

Be1 = Tiiar — (yu - %) az + 211 a3
Bz = —(211—3) ai+ynax+znas
Bes = —(y1—3)a1— (z11—3) as+
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Bes = yiiar +riaz +2m1a3
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