Polymer-composite material based on inorganic waste with latent porosity modifier
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Modern life cannot imagine life without building materials. They have both organic and
inorganic nature. Military operations, natural anomalies and other types of disasters lead to the
destruction of these materials. Costly or complex technology of utilization leads to the accumulation
of construction waste that is difficult to recycle. Therefore, questions constantly arise and the
demand for the use of organic and inorganic construction waste in the manufacture of composite
materials is growing.

Modern scientific experience indicates the problems and imperfect study of the use of
organic and inorganic waste in composite materials. The use of inorganic building powders as
fillers in composite materials is accompanied by the formation of a developed pore structure, which
significantly affects the physical, mechanical and operational characteristics of the material.
Porosity in such systems is due to both intergranular voids and internal porosity of the filler
particles themselves, especially in the case of the use of secondary or technogenic materials (fly
ash, crushed concrete, slag, porous minerals). The presence of open capillary porosity leads to
increased water absorption, a decrease in compressive and bending strength, as well as to a
deterioration in the durability of the material under conditions of cyclic moistening and freezing.

It is proposed to introduce a latent porosity modifier into the composition of the PCM to
achieve increased operational characteristics. A composition of the PCM based on inorganic waste
has been developed. For comparison with the proposed samples, industrial samples were selected,
namely chipboard and OSB boards The comparative characteristics of the products are given in
table. 1.

Table 1- Comparative table of indicators of physical and mechanical characteristics of the proposed
PCM samples and industrial plates

Sample number Impact strength, Static yield, Compressive Modulus of
kJ/m? MPa strength, MPa elasticity
1 3,9 13,6 20,79 16,0
2 2,8 8,7 10,1 11,1
3 3,2 12,7 18,24 14,9
4 3,5 12,9 18,86 15,2
5 1,9 7,8 9,57 10,8
Gypsum board 1-3 4-7 5-12 7-10
Fiber cement board, 3-6 12-20 18-25 8-15
non-laminated

The data in Table 1 indicate that the developed composition of PCM based on inorganic
waste with a latent porosity modifier has better properties than industrial samples.

Thus, controlling the porosity of composite materials with inorganic fillers by introducing
cement requires a systematic approach that takes into account both the physicochemical
mechanisms of hydration and the structural features of powder systems. This determines the
relevance of further research aimed at quantitatively assessing the influence of cement on the pore
structure and the related performance properties of materials.
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