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Silicate melts are generally complex materials with more than ten oxydes. The pres-
ence of multivalent elements, as iron, within the glass compositions can significantly
affect physical properties of glasses. Undertanding redox reactions is thus necessary
to control vitrification processes for nuclear waste storage and the way in which the
structure of melts could change with temperature during magmatic processes.

Many studies have been undertaken to characterize redox reactions in iron-rich sili-
cates, especially for thermodynamic purposes (models to predict redox ratios accord-
ing to composition, fugcity and temperature...). Nevertheless few studies on kinetics
aspect. All authors describe redox mechanisms as being limited by diffusion : either
by oxygen diffusion or by migration of divalent cations (Schreiber et al., 1986; Wend-
landt, 1991; Cook and Cooper, 1990; Cooper et al., 1996).

However a kinetic study of redox equilibrium is required in order to identify limiting
mechanisms and to improve vitrifcation processes.

Because XANES spectroscopy allows to determine redox state and to derive structural
information about iron (Galoisy et al.,2001; Wilke et al., 2001), our goal was to follow
the evolution of redox state with time and temperature through XANES experiments.
Many compositions (various alkalin rates) were studied at Fe-K edge on several tem-
perature stages around Tg. Furthermore, to assess the validity of the method, we have
also determined Fe3+/Fetot ratios of a set of samples at room temperature through



other techniques, namely, wet chemical, Mossbauer spectroscopy and electron micro-
probe analyses.Our results are in good agreement with previous studies (Wilke et al,
2001) or results from other methods. A shift of the pre-edge position towards the con-
tribution of Fe3+ was observed as a function of time and temperature, representing
the oxidation of our samples. Significant redox changes around Tg suggest that rate-
limiting factor is not oxygen diffusion (coupled to network relaxation) but diffusion of
network modifying cations (Magnien et al, 2004). Besides alkalin elements make re-
dox reactions faster, especially in the case of lithium. To complete those conclusions,
new experiments should be performed to show the effect of the rates of alumina or
iron on redox kinetics.
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