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Sesquioxides RE,O; of the rare earth metals are important starting compounds for the synthesis of optical materials such as luminescent pigments and
laser gain media. Some of the rare earth metals also form oxides, wherein the metal is in the divalent, trivalent, or in a mixed valent state, as e.g. in Tb,O; or
PrsO4;. In those cases, where the rare earth metal can attain different oxidation states, i.e. the metals Ce, Pr, Nd, Sm, Eu, Tb, Tm, and Yb, the type of oxide
obtained is a sensitive function of the oxygen partial pressure, whereby the different oxides can be described by the general formula RE,O,,,_.

Praseodymium, for instance, forms with increasing oxygen partial pressure the oxides Pr,O;, PrsO,,, or PrO,, whereby the latter one is a very strong oxidizer.

For the proper synthesis of optical materials it is of substantial interest to know the thermal decomposition of the commercially available oxides, such as PrsO,;
and Tb,O,. Therefore, we performed thermal analysis of these oxides in the range between room temperature and 1600 K. It turned out, that both oxides
decompose to Pr,05 and Th,0O;, respectively, whereby the process is completely reversible. That means independent of the cooling rate, we obtained PrsO,, and
Tb,O; after a thermal cycle in air. In order to maintain the sesquioxides after the thermal decomposition, it is necessary to reduce the oxygen partial pressure, i.e.
to work under an inert (N,, Ar) or under a reducing gas atmosphere (H,, CO). Our findings are important for the reasonable choice of the annealing conditions
during the synthesis of optical materials comprising rare earth metals.
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PrgO,; and Tb,O; decompose by annealing in air step wisely to the sesquioxides Pr,0, and Tb,0,. This decomposition process is completely
reversible and during cooling in air Pr;0,, and Tb,O; is recovered again. This process is of tremendous interest for the fabrication of phosphors
doped with Pr3* or Th3*.
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