substance: MipO3
property: phase diagram, crystal structure, lattice parameters of low temperature phase

phase diagram:see Fig. 1.
low-temperature phase(T < 302 K):

crystal structure: orthorhanbically distorted bixbyite structure, space groug® — PcabZ = 16 [71G, 67N].
Bixbyite structure: Fig. 2. MpO3 is the only sesquioxide having this structure, the origin is thought to lie in the
expected substantial Jahn-Teller distortion associated witH ki@ ion.

lattice parameters

9.4137 A T=298K temperature dependence, see Fig. 3  71G
9.4233 A

9.4047 A

9.4118(8) A T=298K 67N
9.4177(7) A

9.4233(7) A

In the undistorted bixbyite structure there are two distinguishable Mn sites at the 8(a) and 24(d) positions. In the
setting shown in Fig. 2, the 8(a) sites are at 1/4 1/4 1/4; 1/4 3/4 3/4; 3/4 1/4 3/4; 3/4 3/4 1/4 + b.c. and the 24(d)
sites are at (u 0 1/4; 0 1/4u; —u 1/2 1/4; 1/44 1/2; 1/2 1/4 b) + b.c. The oxygen amas occupy the 48(e) sites
described by the pargterst (xy z x -y 1/2-z, 1/12xy -z, X 1/12-y z, zx y; 1/12-z X -y; -z 1/12—xy; z—X 112y, y

zXx;, -y 1/2-zx; y —z 1/12—; 1/2-y z—x + b.c. In the mineral bixbyite itself, (Mn,F€)3, u = — 0.035x = 0.384y

= 0.147 andz = 0.382 [71G], for the aoposition (M od€017203. The high-tenperature fam of Mny,O3

itself is discussed in the following daoent. For the low-teperature fom, there are five distinguishable Mn

sites, two derived fio the 8(a) sites and three fnathe 24(d) sites. The sets derivednfr8(a) are the 4(a) at

(1/4, 1/4, 1/4) ..... and the 4(b) which arise by loss of b.c. and are at (1/4, 1/4, 3/4).... The 24(d) sites split into
three sets of 8(c).

OT L O TYD

average Mn — O distances in the low-temperature form

d(Mn(1)-0) 2.003(87) A numbers of the Mn atoms as 71G
d(Mn(2)-0)  2.002(87) A in Fig.2

d(Mn(3)-O)  2.043(408) A

d(Mn(4)-0)  2.043(380) A

d(Mn(5)-0)  2.042(384) A
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Fig. 1.
Phase diagram for the systems MAi®n,03 and MnpO3/Mn30,4 drawn from the data of [650, 67S].
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Fig. 2.

Mn,0O3. (a) The cubic bixbyite structure and its relationship to (b) fluorite. The dotted circles show the oxygen
atoms that have been removed from the fluorite structure; the oxygen atoms forming the two types of the Mn site
8(a) and 24(d) described in the text, are shown shaded [75W].
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Fig. 3.

Mn,0O3. Lattice parameters vs. temperature [70G].
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