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In this work were researched the influences of the nature and the mechanical processings on the thermodynamics of interaction of microcrystalline cellulose (MCC) with water. The heats of wetting by water of the wood and the linen MCC before and after their processing in extruder were received by the thermochemical method on a calorimeter with an isothermic shell at 298К. Calorimetric researches have shown that thermal effects of interaction of water with cellulose considerably depends on the initial moisture content in polymer.

Integral and differential enthalpy changes of the interaction of water with celluloses were calculated by means of the offered thermodynamic cycle. The dependence of differential enthalpy changes of interaction of water with cellulose is has linear character. These data confirm absence of the phenomenon of recrytstallization for micro crystalline cellulose. Probably in MCC internal stresses are miss or extremely small.


The differential enthalpy changes of interaction of cellulose with water extrapolated on the zero maintenance of water practically not depends from the mechanical processings and the nature of the samples MCC and are in the limits 16÷17 kJ·mol-1. This testify that the differential enthalpy change is determined only due to the nature of the bond, namely due to hydrogen bond.


The enthalpy changes of the conversion of 1 mole of water from free to bound condition were calculated. For this purpose we used thermal effects of interaction of dry MCC samples with water and limit values of sorption of water by polysaccharides. According to the received result, enthalpy changes of the conversion of 1 mole of water from free to bound condition is constant (5.6÷6 kJ·mol-1) for all specimens of MCC. This also confirm that thermodynamic properties of the bound water in polysaccharides are defined basically by presence of system of hydrogen bonds in an amorphous part of polymer. By means of these bonds the interactions between the molecules of water with polymer are carried out.

