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Tetraalkoxytitaniums are widely used in many applications as reagents and catalysts in organic synthesis, as start materials for forming nanoparticles and mesoporous structures of titanium dioxide, etc. However, the critical properties of these compounds are unknown. The paper gives the critical temperatures and pressures of nine tetraalkoxytitaniums Ti[O(CH2)n]4 from tetraethoxytitanium (n = 2) to tetradecoxytitanium (n = 10). All the compounds studied are thermally unstable at their critical points. The measurements were performed by the pulse-heating method with ultralow residence times from (0.03 to 1) ms [1]. According to the data of proton magnetic spectroscopy (Bruker DRX 400), the mass fraction of impurities in the samples investigated did not exceed the values 0.01 for the samples both before and after measuring the critical properties. The uncertainties were not greater than 0.04pc for the critical pressure and 0.01Tc for the critical temperature, where Tc is the absolute temperature.

We failed to find in the literature any method for estimating the critical properties of titanium-containing compounds. From our experimental data the contribution of titanium was calculated for the group-contribution methods of Constantinou and Gani [2] and Marrero and Gani [3]. It allows now calculating the critical constants of titanium-containing compounds.
The critical properties of tetraalkoxytitaniums are compared with those of tetraalkoxysilanes Si[O(CH2)nH]4 measured by us earlier [4]. Both tetralkoxytitaniums and tetraalkoxysilanes belong to the compounds with symmetric star-like molecules. The critical temperatures and the critical pressures of these two homologous series have been correlated with the number of CH2 groups (n) in the alkyl radicals of molecules.
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