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The objects of our research are β-diketonate complexes of alkaline earth metals containing asymmetrical substituents in β-diketone. These complexes are widely used in modern technology of thin oxide film deposition from the gas phase by CVD method. These compounds have low sublimation temperature and are thermally stable on going to the gas phase. The new crown-ether β-diketonate complexes Ba(ptfa)2•15C5(I), Ba(btfa)2•18C6(II), Ba(ntfa)2•18C6(III) (ptfa=1,1,1-trifluoro-5,5-dimethyl-2,4-hexandion; btfa=1,1,1-trifluoro-4-phenyl-2,4-butanedion; ntfa=1,1,1-trifluoro-4- naphtyil-2,4-butanedion; 15C5 = 1,4,7,10,13-pentaoxacyclopentadecane; 18C6 =1,4,7,10,13,16-hexaoxacyclooctadecane) fulfil these requirements. They were synthesized by us directly from metal, β-diketone and crown ether in an alcohol solution [1].
By the use of the Knudsen effusion method the evaporation process of (I), (II), (III) complexes was studied in the temperature interval of 340–435 K. The evaporation was carried out from a standard Knudsen cell with evaporation surface area to effusion hole area ratio of Sevap/Shole = 546. The temperature dependences of saturated vapour pressure were obtained for the compounds I–III: lg[p,mmHg] = 2.79±0.10–1642.1±0.4/T (I); lg[p,mmHg] = 4.16±0.12–2207.3±0.4/T (II); lg[p,mmHg] = 4.77±0.10–2417.6±0.4/T (III). The sublimation enthalpies were calculated from the Clausius-Clapeyron equation using the least square method. For the complex (I) ΔsH(391.0)=30.33(0.73 kJ/mol, for the complex (II) ΔsH(379.0)=42.21(0.85 kJ/mol and for the complex (III) ΔsH(375.1)=46.23(0.75 kJ/mol. Based on these data the regularities of the volatility change depending on the ligand structure Ba (ptfa)2•15C5 > Ba(ntfa)2•18C6 > Ba(btfa)2•18C6 were found.

[1] V. Khamylov, T. Pochecutova, B. Petrov at all, Dokl. Akad. Nauk, 2005, 403, 1.

