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Abstract Hydroxides and oxides of trivalent lanthanides (Ea, and Tm) aged at from 25°C to 90°C in the neudral
alkaline pH region were investigated by XRD, SAXS, SEM and YAfechniques. The observed structure of the solid
phases was discussed to explain their solubilihabior.
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1. Introduction
For the prediction of the migration behavior of&lent actinides under nuclear waste repositorgitioms, it is important

to establish a robust thermodynamic model for thiekslity of their hydroxides and oxides. Althoughnumber of
literatures has investigated the solubility ofatent lanthanides as analogous of trivalent aam|d,2], detail structural
features of the hydroxides and oxides, i.e. surEhegacteristics or particle sizes of the solidgaisawhich control their
apparent solubility, are still not fully clarifiedThis study focused on the structure of lantharflde Eu, and Tm)
hydroxides and oxides in the neutral to alkaling pttjions using combined techniques of powder Xdifyaction
(XRD), small angle X-ray scattering (SAXS), scamneiectron microscope (SEM), and X-ray absorptioe 8tructure
(XAFS). The obtained structures of the solid phase® discussed along with their reported solubjify

2. Experimental

A certain amount of crystalline lanthanide oxidevder samples (Li®Ds(cr) (Ln = La, Eu, Tm)) was added into sample
solutions with certain pH6 < pH. < 12) and ionic strength)(of 0.1 M by NaClQ. The sample solutions were then aged
in ovens kept at from 25 °C to 90 °C for given pasi The Ln solid phases were investigated by powéd, SAXS,
SEM, and XAFS techniques to elucidate the structfrén |
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3. Results and discussion - I ﬂ l pHc 10.01|
Figure 1 shows the XRD patterns of La solid phase after ag

at 25 °C for 2 weeks, together with ,0g(cr) of the initial

material. A clear solid phase transformation fromQscr) to
La(OH)(cr) (ICSD No. 26864) was observed. The XRD pattel

Relatlve Intensity

of La(OH)(cr) were almost independent of pldnd the size of

crystalline particles was calculated to be 48 nnawgrage based
on the Scherrer equation [3], whereas that eOkf@r) was found 10 20 30 40 50 B0
to be larger than 100 nm. The analysis of SAXS [@eff aged 26 Cuka.

La(OH)(cr) samples also suggested that the solid phasesssted Fig. 1 XRD patterns of La solid phases after
aging at 25 °C.

of primary particles with the size of approximatel) nm. A

discussion in comparison with the solid phase sirecand the solubility product for La, Eu and TmlWwé presented.
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