The investigation of structure of bitumen and polymer modified bitumen by calorimetry
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The results of investigation of structure and of the thermal behavior of the oxidized bitumens, as well of the olefin thermoelastoplast (OTEP) modified bitumens by calorimetry are presented. The bitumens differ in composition and in origin of the crude oils which they were obtained.

The heating of bitumens to 180oC is accompanied by number of endothermic effects indicative of  isotropizaton of the mesophases with different degree of order. Enthalpies of isotropization of these mesophases do not correlate with asphaltene content in bitumens. It was established that restore of initial phase structure occurs for not all bitumens during 24 h.  There are the endoterms  on different scanning calorimetry (DSC) curves of bitumen asphaltenes. Earlier it was shown [1] that in oil asphaltenes two mesophases are formed as result from interaction of side alkyl chains and from stacking of polycondenced aromatic sheets. The isotropization of these mesophases occurs in temperature intervals of 100-130o and 130-170oC correspondingly.   In asphaltenes from oxidized bitumen the mesophase formed by side alkyl chains prevails.  The correlation is established between values of heat effects in bitumens and in corresponding asphaltenes  that testify about influence of phase composition of asphaltene on bitumen structurization.

In order to receive qualitative roofing the bitumens are modified by OTEP. In case of good compatibility (by physico-mechanical characteristics of modified bitumen) the process of  mixing of bitumen with OTEP is accompanied by 2 overlapping exothermal effects, in case of worse compatibility – by 1 exothermal effect. The comparisation of values of thermal effects on DSC curves of the initial bitumen, of OTEP and of the modified bitumen permits to estimate the compatibility of OTEP with bitumen as well.
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