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Anomauin

B pobomi susznaueni ma cucmemamu3zo8aHi KOOI HANPAMKU 3ACMOCYBAHHS nepaimy 8 0ydigenvhiil iHOycmpi,
NpoOaHanizoeami 1020 (QizuKo-mexHiuHi nepesazu y NOPiGHAHHI 3 MPAOUYIIHUMU Mamepiarlami, a makoxic oOIpyHmo-
6AHHI NEPCNEeKMUBU Ti020 WUPULO20 BUKOPUCIAHHS 8 YKpaiHi.

KurouoBi ciioBa: mepmit, JeTkiif 3arioBHIOBaY, CyXi OyIiBeNbHI CyMIiIlri, BIaCTUBOCTI, OyIIBHUITBO.

Abstract

The paper identifies and systematizes key areas of application for perlite in the construction industry, analyzes its
physical and technical advantages over traditional materials, and substantiates the prospects for its wider use in
Ukraine.
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Introduction

Perlite materials are replacing unsafe polymer insulation, and giving traditional materials previously
unattainable thermal and sound insulation properties [1-3]. One of the significant advantages is that perlite
reduces fire hazard and increases the fire resistance of structures. Perlite is included in the composition of
fire-resistant paints, pastes, and fire-retardant plasters [4-6]. Perlite materials can improve the physical
properties of existing structures. Regulating the humidity of structures and the microclimate of rooms is one
of the features of perlite-based materials [6-8].

The aim of the work is to identify and systematize the key areas of application of perlite in the
construction industry, analyze its physical and technical advantages and economic efficiency in comparison
with traditional materials, and justify the prospects for its wider use in Ukraine.

Research Results

Modern construction is constantly looking for innovative, energy-efficient, and environmentally friendly
materials. Perlite (expanded perlite sand) is a natural material of volcanic origin, which, thanks to its unique
porous structure, is one of the most promising lightweight fillers and thermal insulation materials[9-11].
With the growing demand for “green” construction and the need to improve the energy efficiency of
buildings, research and implementation of perlite is becoming critically important [12-14].

Perlite deposits are found in many countries: Greece, Turkey, Hungary, Bulgaria, Italy, the USA, and
Mongolia. There are also large reserves of perlite rock in Ukraine. The production of expanded perlite is also
well developed throughout the world. Perlite is used primarily where effective insulation, fire safety,
durability, and environmental friendliness are required [14-16]. The recent tightening of thermal insulation
and environmental standards has led to a powerful promotion of perlite in the construction industry.
Currently, perlite is widely used for insulating facades, roofs, and floors. Perlite is used to produce thermal
insulation plasters, masonry mortars, and even adhesive compounds.

Expanded perlite sand is mainly used in construction and for the production of building materials:

* bulk density — 50-150 kg/m?;

* particle size distribution — 0.16-5.0 mm;

* thermal conductivity — 0.043-0.058 W/(m-K)

« application temperature — from -200°C to +900°C.

The simplest type of thermal insulation. Used in the USA and Ukraine. In Ukraine, the bags are pre-
pressed for ease of subsequent installation of reinforced screed. The thickness of such a thermal insulation



element is about 100 mm, the average density is about 200 kg/m3, and the thermal conductivity is
approximately 0.065 W/(m-K). It is used to insulate cold attics and create warm preparations under floors.

Widely used in the USA (more than 60% of expanded perlite production) and European countries. Loose-
fill insulation is used for walls made of hollow concrete and ceramic blocks, for insulating floors, flat roofs,
and creating warm floors on the ground. To improve its performance characteristics, expanded perlite can be
treated with organosilicon compounds. Advantages of perlite loose-fill insulation:

» evenly fills all voids and cavities in the structure;

* does not compact during use;

* increases the thermal insulation of the structure by 3 or more times;

» increases the fire resistance of the structure by 2 to 4 times;

« is not susceptible to biological effects (decay, insects, and rodents);

* can be installed without special training or equipment.

The effectiveness of perlite insulation has been confirmed by its use in Germany, Austria, and the USA.

Plaster. Suitable for both manual application and application with plastering machines. A layer up to 50
mm thick can be applied in one pass, with a total thickness of thermal insulation plaster of up to 100 mm.
Characteristics:

« density - 400...700 kg/m®

* compressive strength - 0.5...2.5 MPa

* thermal conductivity - 0.09...0.15 W/(m-K).

In Ukraine, such plasters form the basis of insulation systems, which also include reinforcing mesh (made
of fiberglass or ceramic) and decorative protective finishing plaster.

Perlite-cement dry mixes. Used in Europe and Ukraine as thermal insulation plaster mixes, lightweight
floor preparations, and masonry mortars. They can be used both in the construction of new buildings and in
the renovation of old buildings that do not meet modern thermal insulation requirements.

Lightweight masonry mortars. Their main purpose is to achieve thermal uniformity in masonry made
from effective wall materials: porous ceramics, perlite concrete blocks, or glass blocks. Characteristics:

* density — 900-1250 kg/m?

* compressive strength grade — 50-100

» thermal conductivity — 0.19-0.32 W/(m-K).

Due to their strength and deformation properties, lightweight perlite mortars are recommended for
masonry made of ceramic bricks and large-format hollow ceramic blocks.

Monolithic perlite concrete Can be manufactured as ready-mixed concrete or as a dry mix, mixed with
water directly at the construction site. Characteristics:

* density — 600-800 kg/m?

* compressive strength — 2.5-5.0 MPa

* Thermal conductivity — 0.11-0.16 W/(m-K).

Perlite concrete wall blocks. Solid wall blocks with a density of 500-700 kg/m? are manufactured using
vibropressing and are used in Ukraine for the construction of low-rise, multi-storey, and high-rise buildings.
Due to its granular structure and the presence of a glass phase in the perlite aggregate, perlite concrete has
better thermal performance than autoclaved aerated concrete of similar density.

Bitumen perlite. Dry granular material consisting of perlite grains coated with bitumen. Used for
insulation and repair of flat roofs. It is poured onto a bitumen-coated base and rolled with a roller. ¢
Properties

« Bulk density — 180-190 kg/m®

« Density when compacted — 220-250 kg/m?®

» Compressive strength — 0.25-0.35 MPa

* Thermal conductivity — 0.055-0.067 W/(m-K).

This approach not only reduces the environmental burden, but also creates new economic opportunities,
turning waste into valuable resources.

Conclusion

Given the energy challenges, the use of perlite in Ukraine, where there are significant deposits, should be
expanded, especially in the field of monolithic housing construction and thermal modernization of existing
housing stock.
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