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FexTiSe2 compounds have been the subject of numerous investigations in the field of intercalation chemistry and physics. Different kinds of superlattices were revealed in this system under certain conditions including rapid quench from 800ºC [1], while for samples slowly cooled from 800ºC and annealed for a week at 300ºC the CdI2 structural type is established for iron content less than 0.5 mol. %. So, there is high-temperature state with ordered iron and low-temperature state with statistically distributed iron. These two regimes are divided by thermal effect at 500ºC using DTA measurements, what may be attributed with first order phase transition. We undertake X-ray research of FexTiSe2 (x = 0.1 – 0.5) samples, annealed at different temperatures for achievement of the equilibrium state. Polycrystalline samples were prepared by the procedure of ampoule synthesis, then were annealed for a week at definite temperature in the interval 300-1200 ºC and then were rapidly cooled.

It is found that after annealing at 300 ºC CdI2 structural type mainly remains. After annealing at 400 ºC the additional lines corresponding to superlattice appear in the X-ray diffraction pattern for samples with iron content x>0.1. Moreover, for all samples, including Fe0.5TiSe2, after annealing at 500 ºC we observed additional diffraction lines, corresponding to FeSe2. Probably, the origin of this phase is detachment of iron and interaction with selenium vapor. After annealing at higher temperature (800ºC) FeSe2 dissolve again and superlattice appears. Annealing at 1200 ºC leads to disordered state with CdI2 structural type.

We obtained lattice parameters for studied samples as function of annealing temperature. Earlier the concentration dependence of lattice parameters was established [2]. It was found that decrease of a parameter (distance between Ti-atoms in Ti layer) corresponds to decrease of iron content. Our results well coincides with these data; after annealing at ~500 ºC a parameters decrease, what may be an indirect evidence of iron detachment.

We revealed the following kinds of superlattice for different iron content in studied samples: (√3a0 x 2a0 x 2c0 for Fe0.25TiSe2, √3a0 x 2c0 for Fe0.33TiSe2, √3a0 x a0 x 2c0 for Fe0.5TiSe2, where iron atoms form the chains in the inter-layer gap.
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