ELECTROSTRICTION OF MAGNESIUM PERCHLORATE SOLUTIONS
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It is well known that reactions of cycloaddition are essentially accelerated in the presence of Lewis acids [1]. Interaction with Lewis acids and complex formation are accompanied with substantial exothermal effects and volume decreases. The effect of acceleration of reactions was observed for magnesium perchlorate [2]. In present work we measured enthalpies of solution and partial molar volumes of magnesium perchlorate in solvents for studying of electrostriction of solvent in strong electrostatic field of magnesium cation, understanding the nature of processes of solvatation and prediction of possibilities of catalytic effects for interaction of salt as catalyst.
Dehydration of magnesium perchlorate trihydrate was carried out by drying into a glass tube under deep vacuum (≈0.3 mm mercury) at 240-2500C. For waterless magnesium perchlorate the heats of solution and partial molar volumes were determined: -45.5 and 81.0 in formamide; -37.0 and 68.9 in water, -56.7 and 65.8 in DMSO; -58.7 and 46.1 in DMFA; -45.6 and -0.8 in acetone; no data and 23.7 in ether; -34.0 kcal/mol and 47.9 cm3/mol in ethyl acetate, respectively. Clear correlation was obtained (R = 0.99) between the values of partial molar volumes of magnesium perchlorate (VMP) and lithium perchlorate; between (VMP) and compressibility coefficient of the solvents ((T), (R = 0.96); between (VMP) and electrostriction parameter of the solvents (((1/()/(p), (R = 0.97). 

The differences of the heat of solution (-34( -59 kcal/mol) and partial molar volume (-0.8 ( +81 cm3/mol) for solutions of magnesium perchlorate were much greater than for lithium perchlorate solutions (-6 ( -18 kcal/mol and  -2.0 ( +47 cm3/mol) which previously was obtained in our laboratory. It corresponds to strong distortion of molecules in solvate shell of magnesium cation. These results are in a good agreement with the greater catalytic effect of magnesium perchlorate solutions. 
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