Andalusite (AlySiO5, S05) Structure:
A2B5C_oP32.58_eg_3gh_g-001

This structure previously used the label(s) A2B5C_oP32_58_eg_3gh_g. Calls to these addresses will be redirected here.
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Prototype Al,O5Si

AFLOW prototype label A2B5C_oP32.58_eg_3gh_g-001
Strukturbericht designation S02

Mineral name andalusite

ICSD 100395

CCDC 1659530

Pearson symbol oP32

Space group number 58

Space group symbol Pnnm

AFLOW prototype command aflow --proto=A2B5C_oP32_58_eg_3gh_g-001
—~params=a, b/aa C/a7 21,22,Y2,23,Y3,T4,Y4,T5,Y5,T6,Y6, L7, Y7, 27
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e Three crystal polymorphs of Al;SiO5 have been characterized, all with Al octahedra and chains of edge-sharing SiOg
tetrahedra:

— kyanite (50;), space group P1 #2,
— |andalusite (502), space group Pnnm #58 (this structure), and
— sillimanite (S03), space group Pnma #62.

e (Hermann, 1937) listed this as S0, but also gave it the H53 designation in the index.

Simple Orthorhombic primitive vectors

alafa3
a; = ax
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = z1 as = cz1 Z (4e) All
B, = %314*%&27(2’17%) as = %af{+%b§r*c(zlf%)2 (4e) All
B; = —2z1 az = —c21 Z (4e) All
B, = %al—l—%ag—i—(zl—&—%) as = %ai—&—%by—&-c(zl—i—%)i (4e) All
By = ZToay + Yo ag = ars X + bys ¥ (4g) Al Tl
Bg = —x9a; — Yo as = —areX —bys y (4g) Al Il
By = —(22-1) a11+ (y2+3)ac+ = —a(ze—3)X+b(y2+3) §+3c2 (4g) Alll
243
Bs = (z2+3)ai—(y2—3)az+za; = a(za+3) X—b(y2—3) §+3c2 (4g) AlTI
By = Tza; +ysaz = arzX +bysy (4g) 01
Bio = —r3a; — Yz as = —ar3X —bysy (4g) Ol
By = —(m—3)a+(ys+s)at = —a(x3—3) X+b(ys+3) 9+ 5c2 (4g) Ol
333
Biz = (z3+3)ai—(y3—3) axtiaz = a(zs+3)%x—b(ys—3) §+3cz (4g) Ol1
Bis = T4a1 + yga = arys X+ by y (4g) O1II
B = —Tga1 — Ys Az = —axs X —bys ¥ (4g) on
Bis = —(mu—3)ai+(yatsz)a+ = —a(zs— L) X+b(ya+3) 9+ 3c2 (4g) O1II
383
Bie = (ma+3)ai—(pu—3)atiaz = a(za+3) R—b(ya—3) 9+ 3c2 (4g) OlII
By = Ty ay + ys as = arsX + bys ¥ (4g) O III
Bis = —x5a; — Y5 as = —arsX —bysy (4g) O III
B = - (z5 - %) a11+ (y5 + %) a+ = —a (x5 — %) X+b (y5 + %) ¥+ %02 (4g) O III
233
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B = (zs+3)ai—(y5—3)atzas = a(rs+3) X =b(ys —3) ¥+ 32 (4g) O 1l

B2:1 = Tear + Yo az = areX +bye ¥ (4g) S1

By = —Zga] — Y Az = —argX —bys ¥y (4g) ST

Bos = (azﬁ—f)a1+(y6—|— Ha+ = —a(wg—3) X+b(ye+3) §+3c2 (4g) SI

lag

Bos = (z6+3)ai—(ys—3)axtjzas = a(r6+5) X—=b(ys —3) ¥+ 3c2 (4g) 51

By = r7a; +yraz + z7ag = arrX +byry + czrz (8h) o

Baos = —z7a; —yras + z7ag = —az7X —byr ¥ + czr 2 (8h) O1v

By = (2177 - *) a; + ( =+ %) az — = (I7 - *) X+b (y7 ) y—c (Z7 - l) z (8h) O1v
(27— 3) a3

B2s = (z7+3) a1 — (yr — 3) a2 — = alert3) X—b(yr—35) ¥y —c(zr—3) 2 (8h) o1V
(or— 1) o

By = —r7a; —yras — 27as = —ar7X —byry —c2r Z (8h) o1V

Bso = Tray +yraz — z7ag = ar7 X +byr y — czr (8h) O1v

B3, = (zr+3)ar—(yr—3) o+ = a(zr+3)x-byr—3)g+c(xx+3)2 (8h) o1V
(27 +3) a3

Bsgz = —(zr—3)ai+(yr+3)as+ = —a(zr—3)&%+b(yr+3) 9+c(zr+3)2 (8h) o1V
(7 +3)a

References

[1] J. K. Winter and S. Ghose, Thermal expansion and high-temperaturce crystal chemistry of the AlpSiOy polymorphs, Am.
Mineral. 64, 573-586 (1979).

[2] C. Hermann, O. Lohrmann, and H. Philipp, eds., Strukturbericht Band IT 1928-1932 (Akademische Verlagsgesellschaft M.
B. H., Leipzig, 1937).

Found in
[1] R. T. Downs and M. Hall-Wallace, The American Mineralogist Crystal Structure Database, Am. Mineral. 88, 247-250 (2003).

First cited in

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 3, Comput. Mater. Sci. 199, 110450 (2021), doi: [10.1016/j.commatsci.2021.110450.


http://dx.doi.org/10.1016/j.commatsci.2021.110450

