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In order to ensure the operational reliability of metal construction structures of buildings and 

structures in case of emergency situations related to the impact of high temperatures during fires, 

designers provide for the protection of such structures. Among the existing methods of protecting 

the load-bearing elements of buildings from the effects of high temperatures, the most widespread is 

the shielding of the surfaces of structures with protective coatings. The most available are coatings 

made of composite materials obtained on the basis of traditional mineral binders [1-2]. Composite 

aerated concrete can perform two very important functions at the same time - to protect building 

structures from high temperatures and to reduce heat loss in the middle of buildings and structures. 

Special finishing coatings made of porous concrete mixtures are widely used for shielding 

high-temperature fields due to the multifunctional properties inherent in such artificial 

conglomerates [3]. But it must be taken into account that when a mineral binder is used - the 

stability of the structure of cement stone is ensured when it is heated only to 600°С [4], the further 

increase in temperature is accompanied by structural changes in the water-containing compounds of 

clinker minerals and causes intensive cracking of construction products and subsequent destruction 

of the structure [5-6]. 

One of the promising directions for obtaining special concretes for the production of fire-

resistant finishing coatings of metal structures is a composite material developed on the basis of 

phosphogypsum binders. Application of complex technology of physico-chemical activation of 

such industrial waste as phosphogypsum, fly ash and metal sludge made it possible to obtain a new 

type of fire-resistant binder. As a result of the artificial synthesis of physicochemical processes of 

structure formation of metal phosphate components and the use of fly ash as an aggregate, 

dispersed-filled structures with a low content of the free liquid phase were obtained [7-9]. 

As a result of the conducted research on the resistance of the samples to temperature effects, 

it was established that when they are heated to 800 °C, the mass loss is up to 8%. 

The obtained composite material is a new type of special concrete and can be used for the 

production of fireproof coating of building structures. 
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