k alumina (AlyO3) Structure:
A2B3 0P40 33 4a 6a-001

This structure previously used the label(s) A2B3_0P40_33_4a_6a. Calls to these addresses will be redirected here.
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Prototype Al,O3

AFLOW prototype label A2B3_0P40_33_4a_6a-001
Mineral name k alumina

ICSD 84375

CCDC 1644379

Pearson symbol oP40

Space group number 33

Space group symbol Pna2,

AFLOW prototype command  aflow --proto=A2B3_oP40_33_4a_6a-001
—~params=a, b/a‘7 C/a7 T1,Y1,%21,%2,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25,L6,Y6,26, L7,
Y, 27,28, Y8, 28,9, Y9, 29, L10, Y10, 210
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Other compounds with this structure
(FeaO3)1-s - (Al2O3)s, (FeaO3)1-5 - (Gaz03).

e Alumina comes in a variety of forms. In the Encyclopedia we have:

— |Corundum, or a-alumina (D51)|is the mineral usual found in nature.

— B-alumina (Dbg)

— We describe v-alumina (D57) using [FeoO3 as the prototype.

— 0-alumina is a tetragonal distortion of the |spinel structure. It is found in nature as deltalumite.

k-Aly O3 (this structure)

e (Hermann, 1937) assigned this the Strukturbericht designation D5g, calling it S-corundum, and subtitles the section “with
small NagO impurities.” (Yoshioka, 2007) use this is an approximation to the true crystal structure of e-GagOs.

Simple Orthorhombic primitive vectors

a; = aX

az = by

ag = cZ

Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + Yy as + 21 a3 = ar1X+by ¥+ cz1 (4a) All
B, = —x1a; —yyas + (zl + %) as = fa:clf(fbylerc(zl + %) A (4a) All
B; = (acl—l—%) al—(yl—%) as+ziaz3 = a(:rl—&—%) f{—b(yl—%) v+canz (4a) All
By = —-(m-YHa+pm+i)a+t = —a(@—3)x+b(pn+3)I+c(a+3)2 (4a) Al

(214 3) as
B = Toay + ysas + 2o as = aro X+ bys ¥ + czo Z (4a) Al Il
Bg = —xgoa; —ypas + (22 + %) as = —areX — by ¥y +c (22 + %) A (4a) Al Tl
By = (z2+3)ai—(y2— 1) axtzmay = a(za+3) X—b(yo— 1) y+cni (4a) AlTI
Bsg = —(1‘2—%) a; + (yQ—I—%) ap + = —a (.132— %) 5c+b(y2—|—%) v+c (Zg—f—%) Z (4a) Al Tl

(22+3) as
By = T3ai + yzas + 23 a3 = ar3 X + bys y + c23 Z (4a) Al IIT
Bio = —x3a; —ysas + (23 + %) as = —ar3X —bysy +c¢ (23 + %) Z (4a) Al 111
B = (3734—%) al—(y —%) as+zzaz = a(xg—&—%) &—b(yg—%) y+cz3z (4a) Al TII
B = —(ms—-Ya+(p+ti)at+ = —a(zs—3) X+b(ys+3) J+c(s+3)2 (4a) ALTII

(23+3) a3
Bz = Tga) + ygas + 24 a3 = axs X +bysy + cz4 (4a) Al IV
By = —x4a; —Yygas + (24 + %) as = —arsX —bysy+c (24 + %) Z (4a) Al TV
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Bis = (:1:4+%) alf(y4f%) aytziaz = a(x4+%) )“cfb(y4f%) y+czz (4a) AlTV

Bie = —(mu—3a+(mti)a+ = —a(@—23)%+b(mu+3)g+c(at+i)z  (4a) AlTV
(za+ %) a3

By = Tsa; + ysas + 25 as = arsX + bys y + cz5 2 (4a) (0N

Bis = —r5a; — ysas + (z5 + %) as = —arsX —bysy +c¢ (z5 + %) Z (4a) OI1I

By = (:v5+%) alf(y57%) astzsag = a(x5+%)§cfb(y f%)ercst (4a) (OB

B — (- Yt (st et - —alm-})xeb(mtdgre(stz @) Ol
(2 +3) a3

By = Te a1 + Ye a2 + 26 A3 = areX + bye ¥ + cz6 Z (4a) O 11

Boy = —xga; — Ygas + (z6 + %) as = —argX —bygy + ¢ (z6 + %) Z (4a) OlII

Bas = (z6+3)ai—(vo—3) astzeas = a(ze+3) X—bys—2) §+cat (4a) Ol

Bay = —(zs—3)ar+(ve+3)as+ = —a(ze—3)%+b(ys+3)I+c(z+3)2 (4a) on
(264 1)

By = T7ay + yras + z7as = ar7 X+ by; ¥ + cz7 Z (4a) O III

Bae = —zra; —yrax+ (27 + 3) as = —az7 R —byr 9 +c(z0+3) 2 (4a) O I

Byr = (z7+3)ai—(yr—3) astzraz = alzr+3)&—blyr—3)y+cxmz (4a) O III

Bogs = —(:107—%) a; + (y7+%) as + = —a (x7— %) i+b(y7—|—%) y+c (27—1—%) Z (4a) O III
(27 + %) as

B2y = Tga; + ysas + zg as = argX + bys y + czg Z (4a) o1V

B3y = —xga; —ygas + (Zs + %) as = —axgX —bysy +c¢ (zs + %) Z (4a) o1V

Bs: = (zs+3)ai—(ys—3) as+zsaz = a(zs+3) %x—bys—2) y+casi (4a) 01V

Bsgz = —(zs—3)ai+(ys+3)as+ = —a(zs—3) %+b(ys+3) I+c(zs+3)2 (4a) o1V
(54 1)

B3z = Tgai + Yo as + 29 ag = argX + byo y + cz9 Z (4a) ovVv

B3y = —Tga; — ygag + (Zg + %) as = —argX —bygy +c¢ (29 + %) Z (4a) oV

Bs; = ((Eg-i—%) al—(yg—%) as+z9as = a(mg—&—%) i—b(yg—%) y+czz (4a) oV

Buo = —(co-bat(ntdat — —afm-)xiblnd etz @) OV
(20 + 3) a3

Bsr = Ti0a1 + Y10 a2 + 210 a3 = axioX +by1o ¥ + cz102 (4a) O VI

Bss = —zpai—ypoas+ (z10+3) a3 = —azo X —byioy+c(z0+3) 2 (4a) O VI

Buo = (ot m—(m-dm+ = alwtdx-blo-})yrenz Uy OVI

210 A3

By = —(zio—2)ar+ (yuo+3)at+ = —a(zi0—3) X+b(yio+3) 9+ (4a) 0 VI

(210 + 3) as c(z10+3) 2
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