структурая модель чароита
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The crystal structure of charoite (K,Ba)6-7(Na,Sr)1-2Ca16(Si36O92)(OH)1-2(nH2O was studied by different methods. Unite cell parameters: a=32.296, b=19.651, с= 7.16 Å, ( = 96.30(, V = 4516.6 Å3, sp. gr. P 21/m, Z=2. The structural model of charoite based on its HRTEM images is proposed. It consists of three different silicates radicals and its general formula: (K,Ba)6-7(Na,Sr)1-2Ca16[(Si6O17)(Si12O30)(Si18O45)](OH)1-2(nH2O
Charoite was found in Murun alkaline massif (Yakutiya, Russia) by Rogova et al [1]. It occurs in a close association with such Ca-bearing alkaline minerals as frankamenite,canasite, miserite, tokkoite and tinaksite. The main elements of these minerals are Si, Ca, K, Na, O, F and (OH) groups and their structures consist of identical or similar silicate-oxygen radicals such as tubes and bent ribbons which are formed by pectolite chains. The radicals are placed between walls formed by Ca-polyhedra [2, 3]. Single crystals of charoite were not found and probably for this reason its structure is still not determined.

In a present work a charoite sample in which individual micro-crystals have a perfect orientation along the c axis was investigated by microprobe analysis; selected area electron diffraction, SAED; high resolution transmission electron microscopy, HRTEM; and X-ray diffraction, XRD. 

A close association of charoite with the alkaline minerals mentioned above assumes that the charoite structure also contains the same or similar radicals as those in these minerals. 

Comparison of HRTEM-images of charoite, frankamenite and miserite recorded along their c axes displays excellent correlation between the observed contrast distribution in the images and the main structural features of last two minerals and shows that the charoite structure differs from those of two other minerals by amount, structure, and mutual arrangement of silicate radicals. 

The results of the investigation allow us to determine a crystal chemical formula of charoite K3.40(Na1.21Ca8.01Mg0.17Mn0.03Fe0.01Ti0.03)(Si17.9 Al0.24)O46(OH)(nH2O, unit cell parameters : a=32.296, b=19.651, с= 7.16 Å, ( = 96.30(, V = 4516.6 Å3, z = 4 and space group Р 21/m. These data slightly differ from those published in the literature [4], probably several slightly different charoite varieties exist.

A structural model of charoite based on its HRTEM images is proposed. HRTEM-images were obtained using CTEM and STEM-HAADIF techniques. The structure consists of three silicate radicals: bent ribbon, [Si6O17]10- formed by two pectolite chains; tube radical, Si12O30]12-, formed by four pectolite chains as in frankamenite and miserite; and tube radical, [Si18O45]18-; consisting of six pectolite chains. The radicals are placed between Ca-polyhedra which joined in blocks each of which consists of four Ca polyhedra sharing their edges and apices. Alkaline cations K and Ba and H2O molecules are located in sites inside the radicals. A general formula of charoite may be represented as: (K,Ba)6-7(Na,Sr)1-2Ca16[(Si6O17)(Si12O30)(Si18O45)](OH)1-2(nH2O

The authors are very grateful to T.Soboleva for the charoite sample studied in this work.
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