RECRYSTALLIZATION OF HIGH-TEMPERATURE SAMARSKITE PHASE FROM METAMICT SAMARSKITE, BEINMYR, NORWAY
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INTRODUCTION
Due to its very complex composition and natural occurrence in metamict state, samarskite crystal structure has not been resolved yet. Previous studies [1, 2] proposed two structural modifications for samarskite: a) low temperature samarskite, columbite-type structure (s.g. Pbcn), and b) high-temperature samarskite, wolframite-type structure (s.g. P2/c). In the metamict samarskite from Beinmyr, Norway, the relics of the proposed low temperature samarskite structure has been found [3]. The chemical composition of the sample also corresponds well to the assumed ABO4 stoichiometry [4, 5], yielding chemical formula Y0.27Ca0.24Fe0.21U0.14Ln0.1Nb0.76Ta0.26Ti0.06O4. Therefore, the sample was considered suitable for high-temperature annealing experiments in order to recrystallize the proposed high-temperature samarskite phase.
EXPERIMENTAL

Annealing experiments were performed in normal atmosphere at 400, 500, 650, 800 and 1000°C for 24 hours in each case. The gradual recrystallization was monitored using X-ray powder diffraction (XRD). Additional annealing at temperatures around 1000°C in Ar/H2 atmosphere were performed in order to obtain high-temperature samarskite phase as single phase [1].
XRD data were collected using Philips X’Pert Pro diffractometer with CuK( radiation at 45kV and 40 mA. Step size was 0.02° with a counting time of 20 s per step.
The collected XRD data were evaluated by Rietveld refinement using PANalytical X’Pert Highscore Plus software. 

RESULTS AND DISCUSSION

The X-ray diffraction patterns for the gradually recrystallized sample indicated pyrochlore as the first (re)crystallizing phase occurring at 400°C. The samarskite high-temperature phase occurs at 800°C coexisting with the pyrochlore phase. Both phases show increase in crystallinity if the annealing temperature is raised to 1000°C, as inferred from peak width and intensity. 
Annealing experiments in slightly reducing atmosphere (Ar/H2) did not yield a single phase system containing only the high-temperature samarskite phase as suggested elsewhere [1,2,6]. 
The fact that the high-temperature annealing experiments, no matter they performed in reducing or oxidizing atmosphere, did not yield the samarskite as a single phase, seriously prevented structure refinement using proposed wolframite-type structure model with calculated unit cell parameters corresponding to P2/c symmetry. Since the cation distribution between the recrystallizing pyrochlore and high-temperature samarskite phase during annealing experiments is unknown, the unit cell parameters were refined using Le-Bail approach, which does not account for atomic positions. The refined unit cell parameters are: a=5.6264(7), b=9.918(2), c=5.2495(8), (=93.919(7) for samarskite, and a=10.2991(8) for the pyrochlore phase. The quality of Riteveld refinement is expressed in terms of weighted profile R value, Rwp, and goodness of fit, GoF, and equals 10.729 and 8.178 respectively.
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