American Mineralogist, Volume 86, pages 1066—1075, 2001

On the symmetry and crystal chemistry of britholite: New structural and microanalytical
data

ROBERTA OBERTL"* LUISA OTTOLINL,' GIANCARLO DELLA VENTURA,> AND GIAN CARLO PARODI®

!CNR-CS per la Cristallochimica e la Cristallografia, via Ferrata 1, 1-27100 Pavia, Italy
“Dipartimento di Scienze della Terra, Universita della Calabria, I-87030 Arcavacata di Rende, Italy
3Laboratoire de Minéralogie, Museum National d’Histoire Naturelle, rue Buffon 61, F-75005 Paris, France

ABSTRACT

We provide in this paper complete structural and micro-chemical characterization of two britholite
samples with compositions (Mny,Cay 7sREE, 37Thy 7,U0.12) Z10.00(S1s.57P0.25B0.16) Z5.08024(OH 23F 1 77) Z5.00
(from Latium, Italy) and (NagosCay o REEs.67) 20 06(Sis.07P0.75) Z5.5:024(OHg 53F | 47) X5 00 (from Los Islands,
Guinea). The crystal-chemical formulae were calculated by combining electron-microprobe analy-
ses for intermediate-Z elements (Na, Ca, Mn, Si, P), ion-microprobe analyses for low-Z (H, Li, Be,
B, F) and high-Z elements (Ba, Y, REE and actinides), and high-quality (R, 1.2-2.6) single-crystal
structure refinements. Structure refinements indicate that the best approximation to the real symme-
try is the P6; space group. In britholite, the lowering of symmetry with respect to the P6,/m space
group of apatite means that the O3 and O3a atoms are no longer equivalent and allows the tetrahe-
dron to rotate up to ~4° around the Si-O1 bond. Consequently, the O3a atom moves closer to the
REEla site, whereas the O3 atom moves farther from the REE]1 site and closer to the REE2 site,
which thus assumes a [7+1] coordination. The infrared spectrum of britholite from Latium shows a
unique and very broad band in the OH-stretching region at 3437 cm™, which is consistent with the
ordering of trivalent REE cations at the REE2 site. The calculated integral molar absorptivity ¢; is
23600 L-mol'-cm™. Aremarkable constancy in the unit-cell volume along the whole apatite-britholite
compositional range is observed for values of the aggregate ionic radius at the REE sites shorter
than 1.12 and longer than 1.15 A, whereas large variations are observed for intermediate values; this
behavior suggests constraints due to the rigidity of the tetrahedral group, that are further enhanced at
high symmetry.



