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The Infrared Spectra of some Modifications of Arsenic

Trioxide and Antimony Trioxide

0. BORGEN and J. KROGH-MOE

Institutt for teoretisk kjemi, Norges Tekniske Hggskole, Trondheim, Norway

The infrared spectra of cubic and monoclinic arsenic trioxide and
cubic and orthorhombic antimony trioxide have been compared with
the spectra of the vitreous modifications. The latter show best agree-
ment with the spectra of the cubic modifications.

he structures of the crystalline modifications of the trioxides of arsenic

and antimony are quite well known. The cubic forms are built up of As,O,
and Sb,O, molecules?!, whereas the monoclinic arsenic trioxide 2 and the
orthorhombic antimony trioxide 3 have chain or layer structures. The existence
of other crystalline modifications has been suggested 2.

The structures of the vitreous form are, however, a matter of controversy.
Shulman and Shumb ¢ inferred from the devitrification of arsenic trioxide glass
that it is rather closely related to the cubic form. A comparison of the densities
(cubic 5 3.87, monoclinic ¢ 4.14, glass 7 3.70) seems to strengthen this inference,

As Zachariasen’s theory of glass structures  seems to be incompatible with
the existence of As,O; molecules, Botticher, Plieth, Reuber-Kiirbs and
Stranski ? were led by this and other evidence 1? to carry out an X-ray investi-
gation of the vitreous phase. Their conclusion, the similarity of the vitreous
and the monoclinic modifications, seems in the light of later investigations 11
on the errors involved in this kind of determinations rather uncertain.

In order to compare the structures of the above trioxides, their infrared
spectra have been obtained in the sodium chloride region.

EXPERIMENTAL

The spectra were obtained on a Perkin-Elmer 21 recording spectrometer in the inter-
val of 2 to 15 microns. The samples were prepared by the potassium bromide technique
with 2 or 10 milligrams of oxide in 2 grams discs of about one inch diameter. A pressure
of 20 tons was applied for 15 minutes.

The trioxide modifications were prepared from Merck pro analysi reagents after re-
crystallisation. The identities were ascertained by means of the X-ray diffraction pat-
terns.

The samples were as follows
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Fig. 1. Infrared spectra of arsenic trioxide

and antimony trioxide.
10 mg oxide per 2 g KBr.

................ 2 mg oxide per 2 g KBr.

Positions of absorption bands ‘given by
Miller and Wilkins indicated by arrows.

Arsenic trioxide: 1) cubic, 2) monoclinic 4, 3) glass, freshly prepared by quenching
melted oxide, 4) glass, stored over P,05 for‘a month after grinding with potassium bro-

mide.

Antimony trioxide: 5) cubic, 6) orthorhombie 12, 7) glass, two days old, prepared by
pouring melted oxide into water.
The resulting spectra are shown in Fig. 1.

RESULTS AND DISCUSSION

A number of recurrent absorption bands between 2 and 6.5 microns are
caused by water and other impurities. Infrared spectra of arsenic and anti-
mony trioxides of unknown purity have been obtained by Miller and Wilkins 3,
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They agree well with our spectra of the cubic forms. These are quite similar in
appearance with the bands displaced towards lower wavenumbers in the case
of antimony trioxide, as would be expected.

In the spectrum of monoclinic arsenic trioxide the principal band is found
at higher wavenumbers than for the cubic form. The corresponding band of
orthorhombic antimony trioxide, however, is displaced towards lower wave-
numbers. This seems to indicate a structural difference between the modifica-
tions of lower symmetry.

For both the vitreous modnflcatlons, the principal band is found at the
same position as for the cubic. modifications. The bands are of less peak inten-
sity and quite broad. Old arsenic trioxide glass and antimony trioxide glass
have a secondary band at the same position as found for the cubic modifica-
tions. It therefore seems that these samples are partially transformed to the
cubic forms. By comparison of all spectra, the vitreous modifications seem to
be closer related to the cubic forms than to those of lower symmetry.

The authors are grateful to professor N. A. Serensen for placing equipment at their
disposal.
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