substance: chromium sesquioxide (GO3)
property: crystal structure, lattice parameters

crystal structure: corundum, space group £ — R3c, Z = 6. Rhanbohedral unit cell: Fig. 1. Connection with
hexagonal unit cellapey = 2 & SIN(@H2), Chex = 3 & COSY, Where siny = (2/342) sin (;/2). In corundm, Cr
atams occupy the 12(c) sitesat(0 0z, 0 0z+1/2) and O atms occupy the 18(e) sites®a(x 0 1/4; 0x 1/4; =,
—x 1/4), wherez = 0.3475(3)x = 0.306(4) [62N]. There is a lattice analy near the Néel teperature(Ty =

3%°C) (Fig. 2).

lattice parameters

(hexagonal unit cell)

a
Cc
a
C
a
C
a
C
a
C
a

c
d(Cr—Cr)
d(Cr—O))
d(Cr-0)

4.9607 A
13.599 A

4.95762(8) A
13.5874(10) A

4.9590 A
13.589 A
4.9999 A
13.680 A
5.0191 A
13.731 A
5.0324 A
13.765 A
2.65 A
2.89 A
2.016 A
1.965 A
1.965 A
1.906 A

RT

RT

T=250C

T=10700C

T =14700C

T=16700C

across a shared face
across a shared edge

p=1bar

p = 28.6 kbar

p=1bar

p = 28.6 kbar

pressure dependence hey, Chexs &rhs Orh, and V/IVg

From [66L]:

anex[Al Chex[Al  amn[A]
4,961 13.600 5.362
4.940 13.579 5.350
4918 13.558 5.338
4.897 13.537 5.325
4.876 13.516 5.312
4.854 13.496 5.299
4.832 13.475 5.286
4.811 13.454 5.273
4.790 13.433 5.260
4.779 13.422 5.253

o [ded VIVg

55.11
54.99
54.87
54.74
54.62
54.49
54.36
54.23
54.10
54.04

1.000
0.990
0.980
0.970
0.960
0.950
0.940
0.930
0.920
0.915

p [kbar]

103
20
50
85
122
161
203
244
286
308

From [80F] at RT
anhex[A] Chex[Al

49511 13.56%
49371 13.530
49233 13.493
49128 13.468

cla

2.740
2.740
2.741
2.742

62N

67S

72K

66L

66L

66L

p [kbar]

0.001
18.6
40.6
56.8
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Fig. 1.

Cry03. Rhombohedral cell of the corundum structure [70S]. Small spheres are metal ions.




Fig. 2.

Cr,03. Reciprocal lattice parametaasand a* of the rhombohedral setting vs. temperature [76A].
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