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Uranyl minerals and uranyl compounds have received considerable attention. Uranium oxysalts containing selenium are of special interest because 79Se is a long lived fission product with a half–life of 1.1×106 years and is chemically and radiologically toxic. Here we report of the synthesis and crystal structure of a new uranyl selenite(IV)–selenate(VI) [C9H24N2]2[(UO2)2(SeO4)2(SeO2OH)2](NO3)2 (1).


Yellow–green transparent plates of 1 were obtained by evaporation on air from aqueous solutions. For the single-crystal X–ray diffraction experiment, a 200×140×40 μm3 plate was located on a micro mount and installed onto a Bruker Smart APEX difractometer. The unit cell parameters (Table 1) were refined by least square techniques (triclinic P–1, a = 10.7480(7), b = 13.8847(9), c = 14.6363(10) Å, α = 109.9600(10), β = 103.212(2), γ = 90.4090(10) o, V = 1990.0(2) Å3). 
The crystal structure of 1 contains two symmetrically independent U6+ cations that forms two short U6+–O2– bonds resulting in a linear uranyl cation [UO2]2+. These basic uranyl cations are coordinated in the equatorial plane by five oxygen atoms forming pentagonal bipyramids. There are also four different selenium atoms in this structure, two of which are Se(VI) and other ones are Se(IV) cations. 



The structure of 1 is based upon [(UO2)2(SeO4)2(SeO2OH)2]2– layered complex, formed via combination of the [UO7]8–, [SeO4]2– and [SeO2OH]– coordination polyhedra through common oxygen atoms. The selenium groups holds function of tri– and bidentate complexes for [SeO4]2– and [SeO2OH]–  respectively. These inorganic U–Se layers are parallel to (001) plane and are bound to protonated diamine cations [C9H24N2]+ through hydrogen bonds.

There are two different molecules of protonated 1,9–diaminononane in the structure of 1. These molecules are forming two nets in the interlayer space which are crossing each other. In one of them molecules are oriented parallel to the inorganic layer, whereas the second one is oriented parallel to (011). The NO3 groups are parallel to (011) as well. 
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