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t has been shown by Andersson »? that

the crystal structure of the room-tempe-
rature form of vanadium dioxide constitu-
tes a deformation, akin to the MoO, struec-
ture 3, of the rutile-type structure, with the
following relations ? existing between the
rutile-type subcell and the monoclinic unit
cell of VO,:

a = 2¢,, b = a,, c=a,—c¢,

A sample of VO, was obtained by mixing
appropriate amounts of V,0; (L.K.B.
Forskningslaboratorium, reagent grade)
and V,0, (obtained by hydrogen reduction
of V,04) and heating at 900°C for 20 days
in an evacuated silica tube. The sample
was quenched in water from the annealing
temperature.

By heating the sample in a furnace *
attached to a recording diffractometer, the
powder diffractogram was registered at
various temperatures. It was found to
change, rapidly and reversibly, at ~70°C,
the most obvious feature being the disap-
pearance (on raising the temperature) of
all reflexions hkl with A odd. The effect
was still more strikingly demonstrated
by single-crystal photographs taken at
about 180°C (CuKa radiation). Using these
X-ray data, the crystal structure of the
high-temperature form was derived and
found to be essentially of the rutile type.
A small splitting, less than the a; —a, sepa-
ration, of the 101 and 210 powder reflexions
(rutile indexing) indicates a slight residual
deformation of the rutile-type cell.

The following structural data were
obtained (180°C):

Space-group: P4,/mnm (No. 136)
Unit cell dimensions: a = 4.530 & 0.009 A
c=2.869 4 0.006 A
Cell content: 2 VO,
2 Vin 2(a): 0,0,0; %,%,%
4 O in 4(f): z,2,0 etc.
z = 0.305 -+ 0.003

The reliability factor R, for all observed
reflexions, was found to be = 0.12.

The transition 512 is accompanied by
changes in the expansion coefficient, the
electrical resistivity and the magnetic sus-
ceptibility.
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The lengthening, at the transformation
temperature, of the short metal-metal dis-
tances ¢ (2.65 A) present in the low-tem-
perature form, to 2.87 A is in accordance
with the unpariring of electron spins 2
(breaking of metal-metal bonds 3,1%) indi-
cated by the magnetic data.

The oxygen-oxygen contact distances
parallel to and at righ angles to the ¢ axis
are 2.87 A and 2.50 A, respectively. The
latter one is notably shorter than the cor-
responding distance in low-VO,? (2.62 A)
along a shared edge of the oxygen octa-
hedra surrounding two metal atoms that
form a doublet.

Inclined to the [001] direction the O —O
distances are 2.73 A, %.e. their changes at
the phase transition are quite small (cf.
Ref.2).
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