New composition of polymer concrete with improved properties
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The modern development of building materials is associated with the creation of composite
systems with improved physical, mechanical and operational properties. One of the promising areas
is the development of polymer concretes, in which organic polymers are used as a binder instead of
traditional cement.

Polymer concretes are composite materials consisting of mineral aggregates and a polymer
binder, which after hardening forms a spatially stitched structure. In most cases, thermosetting
oligomers and thermoplastic polymers are used, capable of forming a three-dimensional mesh
structure upon hardening.

Industrial production of polymer concrete products and structures in countries around the
world has developed in the direction of producing decorative, finishing and facing materials and
products required for the construction of residential and public buildings.

The use of polymer binders provides a number of advantages compared to traditional
concretes: high strength, low porosity, increased chemical resistance, high adhesion to various
materials and accelerated hardening. Due to these properties, polymer concretes are widely used in
industrial construction, the chemical industry, hydraulic structures and in the repair of concrete
structures.

We are developing a polymer concrete composition based on thermoplastics with inorganic
waste from destroyed industrial and civil buildings.

The polymer matrix in polymer concrete based on a thermoplastic binder gives the
construction product the appropriate shape and provides it with deformation and strength properties.
compounds with an increased level of elastic modulus (polypropylene, emulsion and suspension
polystyrenes, impact-resistant polystyrenes, etc.), which allows to obtain a complex of high,
technological, strength and operational properties of thermoplastic polymer concretes.

The content of high-molecular binders in thermoplastic polymer concrete is up to 30 wt. %.
The inorganic phase in this type of polymer concrete reaches 70 wt. %. The optimal maximum size
of the filler with inorganic waste from demolished industrial and civil buildings for thermoplastic
polymer concrete, as a rule, does not exceed 3 - 4 mm. As a polymer matrix, recycled thermoplastic
polymers (polyethylene, polypropylene, ordinary and impact-resistant polystyrene, etc.) and a filler
with inorganic waste from demolished industrial and civil buildings were used, which significantly
improves the state of the environment.

Studies of the resulting polymer concrete compositions showed that the city's environmental
problem is being solved, and the strength and performance properties of polymer concrete can be
increased through the use of various additives and fillers.

Compared to traditional concretes based on mineral binders, polymer concretes have the
following advantages: a relatively short production cycle, higher ultimate strength in bending and
tension, increased crack resistance, resistance to the effects of most industrial aggressive media and
the environment, resistance to abrasion, and good adhesion to many building materials.
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