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Anomauin

Posenanymo ennue ocrosHux ¢hakmopie Ha exonociuny 0Oesnexky OyoOigeibHUX Mmamepianie ma eupoobis, npu
BUKOPUCMAHT MEXHO2eHHUX 8i0X00i8 npomuciogocmi. Buguuswiu ximiunuii cknad enaykowimy ma 61acmueocmi, 5K
KOMAAEKCHO20 —COpOeHmy 3anpONOHOBAHO OAs NIOBUWEHHS eKONOo2IuHOI  Oesneku OYOigenbHUX —mamepianie
BUKOPUCMAHHS RPUPOOHULL MIHEPANL 2IAYKOHIM.

KuarouoBi cioBa: OyzmiBensHI MaTepiand, eKoloTidyHa Oe3reka, MPUPOTHUA MiHepall TIIayKOHIT, XIMIYHUHA CKIa,
MIPUPO/IHI JDKEpesa pamiariii.

Abstract

The impact of the main factors on the environmental safety of construction materials and products, when using man-
made industrial waste, is considered. Having studied the chemical composition of glauconite and its properties as a
complex sorbent, it is proposed to use the natural mineral glauconite to increase the environmental safety of building
materials.

Keywords: building materials, environmental safety, natural mineral glauconite, chemical composition, natural
sources of radiation.

Introduction

For many years, the problem of radiation and its impact on the human body has been in the center of con-
stant attention of the population and the scientific community. Every person in any part of the Earth is ex-
posed to constant radiation from sources of natural origin [1-3]. It should be noted that a person receives the
largest dose of radiation from natural sources of radiation that are in his environment constantly throughout
his life. A special place among these sources is occupied by natural sources in building materials and con-
structions. [4-6].

The natural mineral glauconite is widely used for land reclamation and for the creation of safe storage ar-
eas for industrial and domestic waste. It simplifies the process of recycling and restoring soil and water from
various contaminants. In addition, adding it to the soil normalizes its composition, structure, acidity and mi-
croflora.

Glauconite, unlike most natural organic sorbents, is non-combustible and has less water absorption. Its
other advantage is its wide distribution in nature in various geological systems, therefore, low cost.

Given the characteristics of glauconite, such as availability, structure, chemical composition, and sorption
properties, it can be considered as a promising material for the production of new composite oil sorbents.

The purpose of the work is to consider the influence of factors on the environmental safety of construc-
tion materials and products, when using man-made industrial waste. To analyze the chemical composition of
glauconite and its properties as a complex sorbent, to consider the possibility of increasing the environmental
safety of building materials when using glauconite.

Results of the research

Concentrating during technological processing, natural radionuclides and heavy metals introduced by
natural and man-made components form compounds that, during operation, can migrate from the structure of



building materials into the environment, creating concentrations dangerous for humans in air and water.

The main sources of natural radionuclides entering building materials are minerals and rocks, the origin
of which is inextricably linked with the inclusion in their composition of all radioactive elements that arose
during the formation and development of the planet [7-10]. All building materials contain in their composi-
tion natural radionuclides belonging to the families of uranium - 238, thorium - 232 and potassium - 40 [11-
14].

The content of natural radionuclides in raw materials and industrial waste is characterized by a wide
range of indications for effective specific activity from 7 to 4700 Bg/kg. The same building materials mined
or manufactured in different areas can vary significantly in specific activity.

Gypsum, anhydrites, limestones and dolomites, pure quartz sands, quartz sandstones, etc. have the least
radioactivity.Modern ecological and technological research has revealed a number of universal useful prop-
erties for glauconite, which can be successfully used in various spheres of life without negative consequenc-
es for the environment, people and animal life.

Clays, granites, bauxites, wastes of the phosphorus industry, as well as ash and slag obtained from coal
combustion have a high content of NRN [15-17]. If the content of natural radionuclides in raw materials and
industrial wastes is more than 740 Bg/kg, such materials are not allowed to be used within settlements, which
takes a significant part of natural resources out of circulation.

Glauconite in its natural structure is a mineral of a greenish color. It is a clay mineral of variable composi-
tion with a high content of ferrous and trivalent iron, calcium, magnesium, potassium, phosphorus, and also
contains more than twenty trace elements, including copper, silver, nickel, cobalt, manganese, zinc, molyb-
denum, arsenic, chromium, tin, beryllium, cadmium, and others. All of them are in an easily extractable form
of replaceable cations, which are replaced by elements that are in excess in the environment. This property,
as well as the layered structure, explains the high sorption properties in relation to petroleum products, heavy
metals, and radionuclides.

At the same time, glauconite is characterized by a low percentage of desorption (removal of substances
absorbed during adsorption or absorption from liquids or solids) and prolonged action, high heat capacity,
plasticity, etc. Glauconites are characterized by a high ion exchange capacity (up to 1520 meq per 100 g of
rock) and specific surface area (up to 120 m2/g), and as a result, a very significant absorption capacity. Being
strong sorbents, glauconites absorb and transfer heavy metal salts and radionuclides (cesium-137 and stronti-
um-90) contained in the soil into a state inaccessible to plants.

Glauconite mineral, class of silicates of the group of hydromides, which includes silicon, aluminium, po-
tassium, salt and other. Chemical formula (K, H,0) (Fe3+, Al, Fe?* Mg) 2[Si,AlO10] (OH), * nH,0. Chemical
storage of glauconite: silicon dioxide SiO, - 44-56%; aluminum oxide Al,O; - 3-22%; sun oxide Fe,O3 - 0-
27%; saline dioxide FeO - 0-8%; magnesium oxide MgO - 0-10%; potassium oxide K,O up to 10%, H,O - 4-
10%.

Glauconite from the Podillia deposit (Adamivske, Khmelnytskyi region) was named glauconite. It is a
complex ecological sorbent, which is a natural composite — a mineral of the class of silicates of the hydrom-
ica group syngonia monoclinic, green in color, matte gloss; high-magnesium deposits are called celadonite
(silica of iron and magnesium), high-alumina ones are called scolite (aluminosilicate of iron and magnesi-
um), characteristic of all geological systems since the Precambrian. Glauconite is common in sands, sand-
stones, clays, marls, and limestones of all geological systems, giving these rocks a greenish color.

Glauconite (glauconite) is used in the production of colored silica concrete, for the production of oil and
alkyd paints, for the treatment of wastewater from mining enterprises, sugar factories, mine wastewater, and
domestic sewage. The ecosorbent can be used to neutralize stocks of chemical weapons and highly toxic
industrial waste. Glauconite has a selective ability to absorb oil and oil products, phenols, pesticides, radio-
nuclides and surfactants. It is used for the arrangement of engineering geochemical barriers in the territories
polluted by oil products

Thanks to effective methods of regulating the geometric structure and chemical nature, porous structure
and highly developed surface, such mineral sorbents as bentonite, palyhorskite, glauconite and clinoptilolite
exhibit high adsorption, catalytic and ion exchange properties and are able to selectively remove substances
of various classes from aqueous solutions, including radioactive ones isotopes The economic feasibility of
using these reagents in various technological processes is determined by the presence of large industrial de-
posits in Ukraine and the low cost of minerals.

Conclusions



Po3rnsHyTO BIDTMB OCHOBHHX (DAKTOPIB HA €KOJIOTIUHY Oe3MeKy OymiBEIbHUX MaTepialiB Ta BUPOOiB, IpH
BHKOPHCTaHI TEXHOTEHHUX BIXOiB MPOMHUCIIOBOCTI. BUBUMBIN XiMIYHUH CKJIaJ TJIAYKOHITY Ta BIACTHBOC-
Ti, IK KOMIUIEKCHOTO COPOCHTY 3alpOIIOHOBAHO JUIS MiABUINCHHS SKOJOTIYHOI Oe3rmeku Oy/iBebHUX MaTe-
piaJiB BUKOPHCTaHHS NPUPOIHUM MiHEepall TIayKOHIT.
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