COMPLEX FORMATION THERMODYNAMICS IN BINARY SYSTEMS HYDROGEN FLUORIDE – ORGANIC SOLVENTS 

V.G. Shtyrlin, Yu.I. Zyavkina, A.A. Krutikov, E.M. Gilyazetdinov
A.M. Butlerov Chemistry Institute of Kazan State University, Kazan, Russia
E-mail: ValeryShtyrlin@mail.ru

Hydrogen fluoride solutions in organic solvents attract greet scientific and practical interest. However thermodynamics of association in such solutions are poorly known. In the present work complex formation thermodynamics in the binary systems hydrogen fluoride – acetonitrile (AN) or diethyl ether (DEE) has been studied by mathematical modeling of IR data published early for the systems HF – AN [1] and HF – DEE [2]. Compositions of hydrogen bonded complexes in the wide range of the hydrogen fluoride/organic solvent ratios (from 1:12 to 10:1 for the HF – AN system and from 1:12 to 12:1 for the HF – DEE system) were found earlier [1, 2] from analyses of IR spectra according to known method [3] and improved in the present investigation. Multivariate curve resolution with constrained alternating least-squares (MCR-ALS) method [4] was used to determine the IR spectra and accumulation fractions of individual species with component ratios of 1:1, 2:1, and 10:1 in the HF-AN system and 1:2, 2:1, and 5:1 in the HF-DEE system. From the species distribution found concentration formation constants of these complexes have been calculated with the aid of the CPESSP computer program [5]. It was found that formation constants determined increase in the HF-AN system and decrease in the HF-DEE system with increasing of the HF content. Good correlations between logarithms of formation constants and the HF mole fraction or dielectric constant of solvents were first established. Nature of the correlations found is discussed. 
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