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(a)

Fm. 17. The sodium chloridn (NaCl} and cacsium chloride {CsCl) structures.
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Figure 9-1. Isostructural surfaces for (Mg. Fe)O
ide
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X1 " SIMPLE METALLIC OXIDES 487

TaBLE 83. The crystal structures of some meiallic ozides

Coordination
numbers of M
and O and .
Type of structurs| formula type | Name of structure Ezamples
Infinite 6:2 MO, ReO, WO,
3.dimensional | 8:4 Fluorite ThO,, Ce0,, HIO,, NpO,, Pu0,,
complexes MO AmO0,, Po0,, CmO,, Pr0,,°
. t V0,0 ZrOy¢
6:3 Rutile TiC,, GeOy, Bn0,, MnO,, Ru0,,
0s0,, Ir0,, CrO,. MoO,.*
WO0,*, TcO,*, Re0,,*¢ PbO,.4
V0,,* (NbO,}* TeO,/
6:4 Corundum a-Al0,, a-Fe,0,, Cr,0,, Ti,0,,
V,0,, a-Ga,0,, Rh,0,
z:z} M0, | 'A’' rare-earth La,0,, Ce,0,, Pr,0,. Nd,0,
gesquioxido
6:4 ‘C" rare-earth a-Mn,0,, S¢,0,, Y,0,, In,0,
sesquioxide T1,0,, Sm,0,, and other rare-
earth oxides M,0,
6:6 MO Sodium chloride | MgO, Ca0, Sr0O, Ba0O, CdO
vO,t Ti0,t NbO,t FeO,*
Co0,* NiQ,7 MnO*
Zinc-blende BeO
4:4 MO Wurtzite Zn0
4:2 MO, Silicn structures | 8i0,; GeO,
2:4 M,0 Cuprite Cu,0, Ag,O
4:8 M0 Anti-fAuorite Li,0, Na,0, IX,0, Rb,0
Layer .. MoO,, As0,, PLO
structures
Chain ‘e 5b,0,, CrO,
structures Se0,

Molecular: structural units: polymers

11 "

single molecules

8b,0,, AsO,
All simplo molecuiar oxides

¢ Distorted variant of the structure.

t Delect structurs.

{ Soo toxt {p. 464).

@ Bolow 350° C and under oxygen pressure of loss than 10 atm thero are two phases,
‘0" and PrO, (C. L. Sioglafl and L. Eyring, JACS. 1937, 79, 3024).

Seo aleo p. 005,

* Fluorite structuro at high temporaturce, monoelmlc structure at ordinary temperature

in which Zrt* is ?.coordinated {J. D. MecCullough nand K. N. Trusblood, Acta Cryst.,

1950,

12, 807). HIO, also cryatallizea with this structure (J. Adam and M, D. Rogers, ibid., p. 951).
4 Also a-Pb0, {columbite} structure.
¢ Suporatmcturo of rutile with 32 NbO, in unjt cell (A Magnéli et al., Acta Chem. Scand.,

. 1955, 9, 1402).

1 A brookite-like form (T. Ito and H. Snwada.z. Krist., 1939, 102, 13) and a third {tetra.
gonal) form (B. Stehitk and L. Baldk, Coll. Czech. Chem. Comm., 1049, 14, 505) have also

been deecribed.

? Less symmet,nenl variants of the NaCl atructurs at lower temperatures: FoO, NiO,

and MnQ (rhombohedral} and CoO (tetragonal).

For references sce J. S. Smart and 8.
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Hazen & Finger (1982)
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Zoltai & Stout (1984)

FIGURE 1156 Crysial structure of sillimanite,

sheet in (130).

Sillimanite
AlSiAIO,

A AIO,
@ .

Fig. 1. Crystal structurc of andalusilc a3 projocicd paralic] the ¢-sxis.

. 1. Crystal structure of sillimanite. Th i
Shaded circles represent stoms 1 Z=0, siriped iries epresent wiomt Fig. rys sillimanite. The axes are dencted according
prescn constants ere: a=7435 A b=T674 A c=5770 A
constants are: am 7794 A, b=7.898 A, c=5.559 A =

- y 1o the up Pbom. Th 1 ) N
st Zr b4 and clear circles e i mtoms wi Z=1/1. The Intticx tpace group Pbam. The upper atoms are shaded. The latlice

FIGURE 1155 Crystal struciure of kyanite, oxygen
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Fig. i1, Phase diagram of aluminium silicates

Andalusite

500 (-] o o0 200 000 Hoa Tix} 1200 l
Fig. 10.  Absolute values of the differences of the Gibbs frec energies of silimaniie wnd andalusite
Gumsasains = Gomtrte |- The y-axis is | AG] for each curve, the urit of 5 Jfg is denoted by the bar # the
wpper right hand side of the diagram. The different curves are isobars, their origin isshifted for cach isobar
for the sake of clarity. The i is indicated at the ordinate. The minima (AG = 0)

represent the equilibrivm conditions and are conneried by the thick Bne which indicates the phase
boundary,

Salje & Wernecke (1982)

FIGURE 1154 Crystsl structure of andalusite, ¢ axha

vertical.




Zoltai &
Stout (1984)

I.

Aragonile

FIGURE 11106 Crystul structure of aragonite, ¢ axis

vefticul.

PRESSURE [wb]

FIGURE 104  Crystal structure of caleite, ¢ axis

vertical.
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