B-Eucryptite (LiAISiOy4) Structure:
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Prototype AlLiO4Si

AFLOW prototype label ABC4D _hP84_181_gi_bef 4k _hj-001
Mineral name eucryptite

ICSD 22010


https://aflow.org/p/N1MQ
https://aflow.org/p/ABC4D_hP84_181_gi_bcf_4k_hj-001

Pearson symbol hP84
Space group number 181
Space group symbol P6422

AFLOW prototype command aflow --proto=ABC4D_hP84_181_gi_bcf_4k_hj-001
—~params=a, C/av 23, L4,T5,T6, L7, T8, Y8, 28, X9,Y9,29,T10, Y10, 210, L11, Y11, f11

e We use the data taken by (Pillars, 1973) at 23°C.
e a-eucryptite takes on the rhombohedral LiZnPOy structure (Daniels, 2001).

e This structure can also be found in the enantiomorphic space group P6522 #180.

Hexagonal primitive vectors

a3 = %afi — @a&
az = lagk+ Lay
ag = CcZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 1aj = ica (3b) Lil
B, = 5 aj = Sca (3b) Lil
B; = ag = scz (3b) Lil
B, = la = lag — Y3ay (3c) Li II
Bs; = fay+ 3ag = ja%k+ Lay+ ez (3c) Lill
Be = laj+iay+2ag = lax+ 2c2 (3c) LiII
B, = $a; +zza3 = ja%—2ay + ez (6f) Li 11
Bs = Tas+ (23 + 1) ag = jak+Pay+c(z+3)2 (6) Li 111
By = %al + %ag + (23 + %) as = %a X + %0(32;3 +2)z (6f) Li III
By = %32 — (23 — %) as = %ai—i— @a y — ¢ (23 — %) Z (6f) Li III
Bi:1 = ta; —zay = lax— Y2ay —cz32 (6f) Li III
By = %al + %ag — (23 — %) as %afc — %6(32’3 -2)z (6f) Li III
Bz = T4 = %au X — 73aac451 (6g) All
By = T4a0 + %33 = %amf{—i— TSame—i— %ci (6g) All
By = —r4a; — Tg4an + % as = —ary X+ %ci (6g) All
B = —24 a1 = f%au X+ 7311354 y (6g) All
Bz = —z483 + % ag = —5ars X — ?am&—l— 302 (6g) ALl
Bis = r4a; +xqax + 3 ag = ars X+ 2c2 (6g) All
By = rsa + %33 = %am55<— @amy—k %ci (6h) Sil


https://aflow.org/p/AB4CD_hR42_146_2b_8b_2b_2b-001

Boo T5as + % as %ax5 X+ @au v+ %ci (6h) Sil
B21 —Zsa] — Tsag + %ag —(LCL'5)A(+ lCi (Gh) Sil
Boo —x5a; + % as 2a:1:5 X+ ‘gams v+ cz (6h) Sil
Bos —T5ag + % as —%aa:5 X — @a% v+ Ecz (6h) Sil
B24 Tsa) + Trsag + %33 aI’5X+ 662 (Gh) Sil
B25 Tgal + 2(E6 ag %CMEG X+ ?(Ll’g 5’ (61) AlIl
Bog —2xga1 — Tgas + %33 —%amgi—i— ?a%y—i— %ci (61) Al Tl
B27 Tga] — Tgag + % as —\/gaxﬁ y + %Ci (61) AlIl
st = —Tgal — 21‘6 as = 7%&586 X — ?CLSC(; y (61) AlIl
B29 = 2!176 a; +Trgaz + % a3z = %GJEG X — ?a:&; y + %ci (61) Al Tl
B3g = —ZTga] + rgag + % as = \/gaxe, v+ %Ci (61) Al Il
Bs; = zra; + 27 ay + L ag = Sawr &k + Larg g+ tea (69) Si 11
B3, = —2x7a; — xr7as + %ag = —sax7r X+ @amy + %cﬁ (63) Si II
Bss = Tra; — Tyag + %ag = —V3az7§ + %ci (6) Sill
B3y, = —r7a; —2x7as + %ag = —%aawx — ?alﬁf’ + lci (6J) Sill
Bss = 2z7a; +zraz + %33 = %amx — @a:my + 2 cz (63) Si II
B3g = —x7a; +xyag + %ag V3axr § + gcz (6) Si 1T
Bs7 = Tgay +Ysaz + zgas = ja(zs+ys) X — §G($8 —ys) ¥ +czs Z (12k) 01
B3s = —yga + (l‘g — yg) as + = %a (xg — 2yg) X+ @axgy +c (2’8 + ) (121{) Ol
zg + %) as
B3y = — (g —yg) a1 — xgaz + = —5a(2w8 —yg) X — @aysf’ + (12k) Ol
(2s+32)a 1c(328+2) 2
B = —Zga; —Ysaz + zgag = —ga(rs+ys) X+ £a<338 —ys) ¥+ ez (12k) Ol
B41 = ys al—(xg - yg) a2+(zs + %) as = %a( rs + ng) X — Laﬂj‘g y+C (28 + ) Z (121{) Ol
By = (zs—ys) ajtas a2+(zs + %) a3 = %a (2zs — ys) X+ fays y+= 0(328 +2)z (12k) (OB
Bus = ysa] + rgas — (zS — %) as = %a (zs +ys) X+ %a (xs —ys) ¥ — (12k) Ol
c (Zg — %) Z
B44 = ($8 — yg) a] —YgaAdy — zZg a3 = % (3}‘8 — 2y8) — ?axg 5’ — CZg Z (121{) Ol
By = —zga; — (xg —ys) az — = —ia (2378 —ys) X+ Laygy - (12k) Ol
(Zg — %) as 56(328 —-2)z
By = —yga; — Tgas — (Zs — %) as = —%a (g +ys) X — V3, (xs —ys) ¥ — (12k) (O]
iy,
C (28 3) z
B47 = — (1‘8 — ’yg) a; + Ys Az — Zg A3 = %a (7178 + 2y8) X+ ga:cg 5’ — CZg Z (121{) Ol
Bias = w@sai+(zs—ys)az—(zs— %) a3 = 3a(2ws—ys) X— @ayg y—3c(Bs—2) 2 (12k) Ol
Bs = Tgaj + yg as + 29 as = %a(l‘g +y9) X — ? (xg — Y9) ¥ + c29 Z (12k) OII
Bso = —yoai + (vg — yo) az + = ja(wg—2yy) X+ i azg§ +c (20 + 3) 2 (12k) on
(20 +3) a3
Bs: = — (g —y9) a1 — w9 az + = —5a(2w9 —yo) X — @a%f’ + (12k) oIl
(20+3)a 3¢ (329 +2) 2
Bs, = —Zgaj — Ygaz + zg ag = % (339 + yg) X+ \éga (.%‘9 — yg) +c29Z (12k) oIl
Bss = woai—(T9—yo) ast(20+ 1) az = La(—wg+2y) K— Lazgy+c(zo+1)2 (12K 011
Bsa = (x9—yo) ar+ag a2+(29 + %) ag = %a (229 — yg) X+ 73ay9 v+ %0(329 +2)z (12k) O1II
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(20— 2) g

—Yoai —Tgaz — (Z9 - %) ag

— (g —yo) a1 +yoaz — zg a3

zga1+(z9 — yo) az— (20 — 3) a3

T10a1 + Yioa2 + 210 a3

—yioa1 + (10 — Y10) a2 +
(Z10 + %) as
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(210 + %) as

—Z10@1 — Y10 A2 + 210 A3

yioar — (T10 — Y10) a2 +
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(210 + %) ag
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Yioar + Tipaz — (210 - g) az

(5610 - ylo) a; —Yipoaz — Z104a3

—Ti0ad1 — (3310 - ylo) as —
(Zlo - %) asg

—Yi0a1 — Ti0a2 — (210 - %) as

— (210 — y10) a1 +yi0a2 — 210 a3

zipa1 + (T10 — Y10) a2 —
210 — 3) a3

ri1a1 +Yyi1a2 + 21183

—yinar + (11 —yn) az +
(Zn + %) ag
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(211 +3) as

—Z11@1 —Y11a2 + 211 a3

yiiar — (T11 — y11) ag +
(211 + %) as

(11 —y11) a1 + a2 +
(211 + %) ag

1
Yyiiap +Tiaz — (211 - g) az
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c(z f% Z
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—za(xg +yg) X — ?a(éﬂg —Y) ¥ —
c (Zg — 5) Z
50 (—x9 +2yg) X + @axgy —c29 %
1a(2z9 — yo) X — @ayg y—3c(32—2) 2
La(zi0 +yi0) X — 7?10 (r10 — Y10) ¥ +
cz10 2
%a (210 — 2y10) X + ?axlo v+
c(uo+1) 3
—%a(2z10 — y10) X — §Gy10 y+
1e(3z10 +2) 2

—ta(z10+y10) X+ @a (T10 — y10) ¥ +
cz10 Z

La(—z10 + 2y10) X — @awlo v+

C (210 + %) Z
1a(2x10 — y10) X+ ?ayw v+
1c(3210+2) 2

$a (w10 +yi0) X+ ?a (10 — Y10) § —

c Zlofg)z

1 - 3 ~ ~
50 (10 — 2y10) X — %a%o Y —cz10Z
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—%a (210 4+ y10) X — @a (10 —y10) ¥ —
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la(—210+2 %+ Y3 v — Z
3 10 +2y10) X+ 52ar10y —cz102

3a(2x10 — y10) X — Fayioy —
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%a (r11 +y11) X — Sa(ri —yu) y+

CZ11 Z

>

S

sa(z11 — 2y11) X+ Farn § +
c (2’11 + %) Z

—3a 2z —yn) X — By § +

2
%C (32’11 + 2) Z

—ta(z11 +yn) X+ @a(l‘u —yn) ¥+
cz11 2

La(—z11 +2yn) X — @awu v+

C(le + %) Z

3a (2w —y11) X+ ?ayu y+
1c(3211+2) 2
sa (w1 +yn) X+ ?a(mn —y11) ¥ —
& (2’11 — §) Z
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Bg1 = —z11 a1 — (11— yn) ag — = —%a (2211 —y11) X+ §Gy11 y- (12k) o1V
(211 — %) as %C (32’11 — 2) Z

Bgz = —yna—zriiax— (211 - %) a3 = —%a(xu +yn) X— ?a(azu —yn) ¥ - (12k) o1V
C (2:11 — %) Z

Bss = —(x11—y11)aityinas—z211a3 = %a (—x11 + 2y11) X+ @axuf’—czui (12k) O 1v

Bgs = rriar + (x11 — Y1) ag — = %CL (2211 —y11) X — @ayn y- (12k) OV
(211 - %) as %C (3211 - 2) Z
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