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One of the promising large-scale areas of recycling of inseparable mixtures of polyolefins, consisting mainly of packaging polyethylene (PE) and polypropylene (PP), is the creation of composite materials, in particular road and building materials based on cement and bitumen (asphalt, concrete, paving slabs, wall panels, roofing tapes, etc.) [1]. However, road and construction binders have low compatibility with hydrophobic polyolefins. Surface radiolytic oxidation, generating polar groups, can improve the adhesion properties of plastics and thus convert them into suitable compatible additives for incorporation into building and road mixes. This work is devoted to the optimization of the radiolytic oxidation of PE and PP, as well as the adhesion-strength testing of their composites. The objects of study were UHMW PE, LDPE, HDPE, and isotactic PP, irradiated with 3 MeV electrons in air or in air-bubbled water. The technological features of in-line oxidation of plastic powders were considered.
During irradiation in air, an increase in the absorbed dose causes a smooth increase in the polar component of the surface energy of the samples (> 0.2 mJ m-2 kGy-1), which indicates the radiolytic formation of polar groups (peroxide, carbonyl, carboxyl, and hydroxyl [2]), whose fractions depend on the type of plastic and the storage conditions of the irradiated sample. In parallel, the compatibility of plastics with building binders increases. In particular, 100 kGy is enough to increase the adhesion of UHMW PE to road bitumen by 4.8 times. 
Adhesion tests have shown that the presence of water in the air flow upon contact with plastic during irradiation does not adversely affect the degree of oxidation of their surface. Higher stability of post-radiation adhesion is achieved when the oxidizing environment contains formic acid. Partial replacement of cement with unirradiated plastic powder in the manufacture of cement-sand compositions (1/3) causes a decrease in the compressive strength of the final product (for example, from 450 MPa to 310-340 MPa at 2 wt% unirradiated LDPE). However, in the case of irradiated LDPE powder (40 kGy in air), the observed compressive strength is equal to or slightly less (by 5%) compared to the plastic-free sample. The technologies of radiation-stimulated oxidation of plastics and their incorporation into concrete and asphalt matrices provide a number of promising possibilities for further optimization of the properties of the resulting composites. 
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