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The conditions for the synthesis of new Tm(III)-containing heteropoly tungstates Na9[Tm(W5O18)2]·nH2O from the aqueous and H2O-Solvent media (Solvent = acetone, CH3CN, C2H5OH, N,N-dimethylformamide, dimethylsulfoxide), acidified to Z = ν(H+)/ν(WO42–) = 0.80, were determined.

Nature of stretch and deformation vibrations in the tungsten-oxygen framework of [Tm(W5O18)2]9– within FT-IR spectra of air-dry samples of salts indicates to the presence of Peacock-Weakley type heteropoly anion. In this anion, two lacunary tetradentate pentatungstate anions W5O186– are coordinated to Tm(III)-heteroatom, thus forming a coordination polyhedron in the shape of a square antiprism.

The crystal structure for Na9[Tm(W5O18)2]·35H2O have been solved from Single crystal X-ray diffraction (Fig. 1). The main crystallographic data for salt isolated from aqueous solution are: triclinic, space group P–1 with a=12.729, b=13.050, c=20.457 Å; α=82.870, β=74.392, γ=88.718 deg.; V=3247.16 Å3, M=3247.16 g/mol, and Z=2. The main crystallographic data for salt isolated from aqueous–acetone media are: triclinic, space group P–1 with a=12.746, b=13.078, c=20.453 Å; α=82.891, β=74.412, γ=88.693 deg.; V=3258.43 Å3, and Z=2.
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Fig. 1. Crystal packing (A) and structure of Na9[Tm(W5O18)2]·35H2O (B).

Magnetic properties of Na9[Tm(W5O18)2]·35H2O were studied.
Using Scanning Electron Microscopy the surface morphology of heteropoly compounds was studied, and it was found out that the grain size is within the range of 100-460 nm (for the sample obtained from aqueous solution), 200-350 nm (for the sample isolated from H2O-acetone media), 230-310 nm (for the sample isolated from H2O-dimethylsulfoxide media). Single-phase condition of the synthesized salts was confirmed by the surface uniform contrast in BEI mode. On the micrographs of salts powder in characteristic X-ray emission there are no regions with different surface morphology, and there is an uniform distribution of Tm, Na, W, O, without segregation and eliquation. These clearly indicate to the formation of single-phase samples.
