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The crystal structure of lokkaite-(Y), a rare earths carbonate mineral with low
crystallinity
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The crystal structure of lokkaite-(Y), ideally CaY4(COs);-9H,0, was determined with a single crystal XRD data. The
measurement was made on an automated 4-circle diffractometer using monochromatic synchrotron radiation at the Beam
Line 10A, Photon Factory, High Energy Accelerator Research Organization (PF, KEK), Japan, and a curved imaging
plate diffractometer using MoKa radiation monochromated and focused by a confocal multilayer mirror. The refined
parameters of orthorhombic unit cell are; a = 9.242(4), b = 39.328(18), ¢ =6.110(2)A, V = 2221.0(16) A3. The crystal
structure was solved by the charge flipping method. A racemic twin model was suggested with the space group C2mb
(#39). A Full-matrix least-squares refinement on F* converged into R1 indices of 0.0588 for 3284 observed reflections.
The crystal structure of lokkaite-(Y) consists of alternating two layers, a flat layer of 8-cordinate Ca and a corrugated
layer of 9-cordinated Y, as that of kimuraite-(Y). The Y-corrugated layer is isostructural with that in the crystal structure
of tengerite, Y,(COj3);-nH,0. Lokkaite-(Y) differs in the stacking sequence of the layers from kimuraite-(Y) and

tengerite-(Y).
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Lokkaite-(Y)
CaY4(CO3)7-9H.0

Kimuraite-(Y)
CaY2(C03)s-6H20
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Tengerite-(Y)
Y2(CO3)3:2-3H20

C2mb 12¢cb A21am

9.242(4) 9.2673(7) 9.157(2)
39.328(18) 24.0435(2) 15.114(6)
6.110(2) 6.0537(2) 6.078(4)

Fig. 1. A comparison of stacking sequence among lokkaite-(Y), kimuraite-(Y) and tengerite-(Y).
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