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Preface

The volume “Rare Earth Elements” C 9 deals with the rare earth selenides. oxide selenides.
selenites. and selenates. as well as the associated alkali double compounds. diselenate
nitrates, and the selenide halides. So far as meaningful and as in all earlier volumes of “Rare
Earth Elements” Series C. ("Seltenerdelemente” Reihe C). comparative data are presented in
sections preceding treatment of the individual compounds and systems.

Gaseous and matrix-isolated selenide molecules are described in the first section. The
subsequent sections deal mainly with the chemical and physical properties of solid selenides
of which EuSe and TmSe play the most important role. EuSe reveals a very complex magnetic
behvaior, the extent of which is not settled even now, despite extensive magnetic investiga-
tions and additional physical studies like Raman effect, nuclear magnetic resonance. and
modulated optical spectra. The valency of TmSe can be controlled under ambient conditions
by adjusting the stoichiometry or by alloying with other rare earth monoselenides. The valency
changes in the horfogeneity region from purely trivalent Tm on the Se-rich phase boundary
near Tmyg;Se to an intermediate valence state for nearly stoichiometric TmSe. A shift in the
direction of the divalent state can be reached by alloying with EuSe. Much experimental work
has been done to understand the behavior of TmSe, but even now many questions are still
open. The theoretical models are similar to those for the pressure-induced intermediate
valence state of SmS, reviewed in “Rare Earth Elements” C 7.

The most extensively studied oxide selenides belong to the M,0,Se type; data on prepara-
tion and crystallographic properties dominate this section. Main topics of the sections on
selenites, selenates, and associated alkali double compounds are the preparation of the
compounds and their thermal decomposition. The selenide halides, especially the selenide
fluorides of the type MSeF, show very interesting crystallographic properties. Main topics of
this section are the polytypes of YSeF.

Frankfurt am Main Hartmut Bergmann
November 1985
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