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Nowadays, there is a growing need for environmentally safe, inexpensive, and yet effective
substances, preferably of natural origin, which can effectively remove contaminants of various
genesis from water. Natural clay minerals, which are found in abundant deposits throughout Ukraine,
certainly fall into this category. Bentonite clays attract particular attention among naturally
occurring clay minerals; because of their structural formula consists mainly of the mineral
montmorillonite — a layered aluminosilicate containing crystalline water. Montmorillonite possesses
a high sorption capacity for cations and organic substances due to its unique crystalline structure,
which allows for isomorphous substitutions within tetrahedral and octahedral lattices. There are two
large deposits of bentonite clays in Ukraine: the Cherkasy and Zakarpattia (Gorb) deposits. Both
deposits are used for the extraction of bentonite clays, primarily for use in the production of cement,
ceramics, and bricks. However, the use of bentonite clays in water treatment appears to be more
promising, where they can be effectively used to remove a wide range of contaminants in such water
treatment sectors as: drinking water treatment; industrial wastewater treatment; municipal
wastewater treatment; remediation of groundwater and surface water; removal of oily substances
from water, etc. Bentonite clays are rarely found in their pure form like all natural minerals.
Therefore, they must undergo preliminary preparation, which includes both physical methods
(grinding, drying, sieving) and chemical methods (thermal and chemical activation) prior to their use
in sorption processes. The purpose of these procedures is to impart the necessary properties to the
surface of bentonite clays to improve their sorption capacity.
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1. Introduction

minerals in soils, is the main component of
bentonite clays, and is found in many
sedimentary rocks. It forms through the

Industrial development is leading to an
expansion in the scope of application of

various sorbent materials of natural origin, in
particular natural clay minerals.

This applies, first and foremost, to
minerals of the smectite series, particularly
bentonite clays, the main variety of which is
montmorillonite. Its composition is expressed
by the formula
(Al1.67Mgo0.33)[(OH)2Si2010] Nao.33(H20)n.
Montmorillonite is one of the most common

weathering of volcanic rocks — tuffs, ash, and
volcanic glass. Montmorillonite contains many
various impurities: quartz, feldspars, calcite,
pyrite, organic matter, kaolinite, illite, mixed-
layer clay minerals, etc (Dong-Hwa et al.,
2025; Seonggyu et al., 2025).

Fig. 1 shows schematic representation of
the crystal structure of montmorillonite.
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Fig.1. Schematic representation of the
crystal structure of montmorillonite

Smectites are hydrated aluminosilicates,
consisting of two tetrahedral lattices and a
single octahedral lattice located between them.

A negative layer charge is formed, which
is compensated by interlayer cations, ensuring
the high sorption properties of bentonite clays
due to isomorphous substitutions within the
octahedral and tetrahedral lattices. The charge
of montmorillonite is predominantly localized
within the octahedral lattices, leading to
effective sorption of cations and organic
components (Laguta et al., 2025).

The properties of bentonites are also
influenced by charge localization. High
sorption capacity and swelling capacity are
associated with the absence of charge in the
tetrahedral lattice. The appearance of a small
fraction of tetrahedral charge, however, leads
to a decrease in sorption capacity and reduced
swelling. The sorption characteristics of
bentonitic clays are also influenced by the
average charge per layer — a decrease in
sorption capacity occurs with an increase or
excessive decrease in the charge per layer. As
aresult, the bond between layers is quite weak,
and the thickness of the interlayer space is
quite large. Thus, various ions, as well as water
molecules, can freely penetrate the interlayer
space, leading to swelling of the mineral
(Gamble et al., 2025).
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Various methods of their modification
are used to regulate the mechanical,
adsorption, ion-exchange, and catalytic
properties of clays.

A well-known method of chemical
modification of bentonite involves replacing
calcium and magnesium ions with alkali metal
ions. Clay enriched with alkali metal ions
exhibits high swelling capacity, plasticity, and
binding capacity (Pakkanen et al., 2025).

The acid activation method is widely
used to produce active adsorbents and catalysts
based on clays. The chemical composition of
the clay changes during acid activation, and its
structure is altered, accompanied by the
formation of additional porosity, an increase in
sorption volume, and specific surface area.

Currently, following methods of
physical treatment of clay minerals have been
developed: thermal treatment, ultrasonic,
electromagnetic treatment, and mechanical
activation (Lan et al., 2025; Umirov et al.,
2025).

Currently, the modification of bentonite
clays with homo- and hetero-nuclear metal
polyhydroxy complexes is the most effective
and widely used method. (Fahad et al., 2024;
Ishanova et al., 2025; Linlin et al., 2024).

2. Review of bentonite clay
deposits

Bentonite clay deposits in Ukraine are in
two regions: Cherkasy and Zakarpattia.
Polymineral clayey rocks, on the other hand,
are distributed evenly throughout the country
in the form of sedimentary rocks. Bentonite
clays are primarily supplied to meet the needs
of brick and cement plants.

It should also be noted that Ukraine fully
meets its own needs for clay raw materials.



Water & Water Purification Technologies. Scientific and Technical News

The Cherkasy bentonite clay deposit is
located in the Lysyanskyi District of Cherkasy
Region. It was discovered in 1954, thoroughly
explored between 1958 and 1960, and has been
mined using open-pit methods since 1974.
Since 2004, the principle of selective clay
extraction has been implemented, which
allows for a significant improvement in
product quality. It is proposed to grant the
deposit the status of a geological monument of
regional significance. It is the largest in Europe
and one of the largest in the world. It should be
noted that bentonite clays from this deposit
were used to address the aftermath of the
accident at the Chernobyl  Nuclear
Power Plant (Shabalin et al., 2021).

The Zakarpattia (Gorbske) bentonite
clay deposit has been explored on multiple
occasions. In 1964-1966, the “Kyivgeologiya”
Trust conducted geological exploration work
in the northwestern section of the Gorb deposit
with the aim of identifying reserves clays
suitable to produce clay powder, in accordance
with the GPU (1964). The bentonite clays of
the Gorbske deposit are suitable according to
the results of the studies conducted: in the oil
refining industry — for the purification of
petroleum products and a catalyst in cracking
processes; in the food industry — for purifying
vegetable oil and fining wines; in the porcelain
and earthenware industry — as plasticizers. The
overburden consists of Quaternary loams and
sandy clays, with a thickness ranging from 2.5
to 8.0 m, averaging 4.0 m. Mineralogical
composition of the Gorb clays is following:
montmorillonite formations with admixtures
of beidellite, sometimes kaolinite.

The clays are similar to bentonites in
terms of chemical composition:
SiO2 — 48-58.4 %; Al2O3 — 16-24 %; Fe;03 —
4.4-18.8 %; CaO — 0.4-1.12 %; MgO -
0.2-0.6 %, but they are classified as bentonite-
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like due to weak swelling in aqueous solution.
Analyses of drilling fluids were conducted in
the drilling fluid laboratory of the Ukrainian
Scientific Research Geological Exploration
Institute (UkrSRGEI). It can be stated that
drilling fluids prepared from clay of the upper
() horizon, meet the technical specifications
after treatment with alkaline reagents. The
fluids prepared from clay of the lower horizon,
even after treatment with reagents, do not meet
the technical specifications, mainly due to sand
content (over 3 %) according to the research
data (Nikolaichuk et al., 2015).

The hydrogeological conditions of the
deposit are favourable for open-pit mining.
The mineral deposit is not waterlogged.

3. Review of water purification
methods using bentonite clays

Bentonite’s versatility makes it suitable
for a wide range of water treatment
applications.  Its  ability to  adsorb
contaminants, exchange ions, and promote
flocculation means it can be used in both large-
scale municipal projects and specialized
industrial processes. The main areas where
bentonite plays a crucial role are below.

Drinking Water Treatment.

Drinking water treatment is one of the
most important applications of bentonite.
Clean and safe drinking water is essential for
public health, and bentonite helps ensure that
water meets quality standards.

Turbidity Reduction. Bentonite
effectively binds suspended solids, facilitating
their settling and filtration. As a result, the
water becomes noticeably clearer.

Taste and Odor Neutralization.
Bentonite removes organic matter, oils, and
certain chemical residues, and helps eliminate
unpleasant tastes and odours that would
otherwise render the water undrinkable.
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Removal of harmful substances.
Bentonite adsorbs heavy metals and toxic
compounds, providing an additional level of
safety beyond standard filtration.

Bentonite is considered safe for use in
municipal water treatment plants, where it
enhances the effectiveness of traditional
treatment methods, since it is non-toxic and
occurs naturally in large  quantities
(Muzdybaeva et al., 2026; Xiao et al., 2026).

Industrial wastewater treatment.

Industries such as mining, textiles,
electroplating, and chemicals generate
wastewater rich in pollutants. This wastewater
often contains heavy metals, dyes, solvents,
and hazardous organic compounds. Bentonite
is particularly valuable in these applications.

Heavy metal adsorption. It immobilizes
toxic metals such as lead, cadmium, and
chromium, preventing their discharge into
rivers and soil.

Removal of organic pollutants.
Bentonite removes dyes and chemical residues
from textiles, and improved sedimentation. It
accelerates the settling of fine particles,
making the treatment of industrial wastewater
faster and more cost-effective.

The use of bentonite helps industry
comply with strict environmental standards
while reducing treatment costs compared to
chemical alternatives (Hamdan et al., 2026).

Municipal Wastewater Treatment.

Municipal wastewater contains a
mixture of organic and inorganic pollutants
that must be treated before being discharged
back into the environment. Bentonite improves
several stages of municipal wastewater
treatment.

Improved flocculation. Fine suspended
solids aggregate more easily with bentonite,
forming larger flocs that settle quickly.
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Support for biological treatment.
Bentonite makes  biological treatment
processes more efficient and stable by
reducing the pollutant load.

Cleaner final effluent. The treated water
has lower turbidity, fewer contaminants, and is
safer for discharge into rivers and lakes or for
reuse in irrigation.

This makes bentonite an excellent
solution for cities facing challenges in
managing growing volumes of wastewater
(Oncel et al., 2026).

Remediation of Groundwater and
Surface Water.

The contamination of rivers, lakes, and
aquifers is a global problem caused by
industrial spills, agricultural runoff, and
accidental discharges. Bentonite is used in
remediation strategies due to its immobilizing
and sealing properties.

Use of barriers. Bentonite can be used as
a lining material to prevent the spread of
contaminants in contaminated areas.

Injection methods. Bentonite binds to
contaminants such as pesticides,
hydrocarbons, and heavy metals, reducing
their mobility when injected into aquifers
or soil.

Long-term containment. Its ability to
swell and form a seal creates natural barriers
that limit the migration of contaminants into
clean water sources.

Bentonite is  widely used in
environmental engineering projects to restore
contaminated ecosystems as a sustainable
remediation agent (Hamdan et al., 2026).

Removal of Oil and Grease.

Certain industries, such as the food, oil
refining, and petrochemical sectors, discharge
wastewater containing high levels of fats, oils,
and greases (FOG). These substances are
difficult to treat and can clog pipes or damage
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infrastructure. Bentonite offers
effective solutions.

Adsorption of oils and fats. The porous
structure of the clay traps hydrophobic
compounds, preventing them from floating on
water surfaces or on coating equipment.

Separation efficiency. Bentonite
promotes the coagulation of oil droplets,
ensuring faster separation and removal.

Environmental protection. Industries
prevent sewer blockages and lower the risk of
environmental contamination by reducing the
oil and grease content in wastewater.

This makes bentonite a reliable and cost-
effective option for industries that must
comply with strict wastewater discharge
standards (Belgibayeva et al., 2026).

The Benefits of Bentonite in Water
Treatment.

Bentonite offers several advantages over
synthetic or chemical alternatives.

Environmental friendliness. Bentonite is
non-toxic, biodegradable, and safe for the
environment as a natural mineral.

Cost-Effectiveness. It is widely available
and relatively inexpensive, making it suitable
for large-scale water treatment projects in both
developed and developing countries.

Versatility. Bentonite can be adapted for
various water treatment needs: from household
filters to industrial treatment plants.

Bentonite clays can be used in promising
fields such as the production of ceramic
membranes for water treatment (Biswas
etal., 2025).

Comparison with other materials.
Activated carbon is more expensive and less
effective against heavy metals, removing
organic compounds excellently. Zeolite has
similar ion-exchange properties but lacks the
same swelling and adsorption capacity as
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bentonite. Bentonite offers a balanced and
cost-effective alternative in many cases.

4. Bentonite clays in sorption
processes. Methods for improving the
sorption properties of bentonite clays

There is a wide variety of water
purification methods, including reagent-based,
ion-exchange, electrochemical, and membrane
methods; however, adsorption is considered
the most effective and simplest method, as it
allows for the use of a wide variety of natural
sorbents possessing high sorption capacity,
cation-exchange properties, selectivity, and the
ability to remove harmful impurities. The
efficiency of  adsorption-based  water
purification depends on the nature of the
sorbent and its sorption surface area and ranges
from 80 to 95 % (Kahsay et al., 2025; Lee at
al., 2025).

Bentonite clay is one of the most
effective and affordable natural sorbents, a
finely dispersed clay containing more than
70 % montmorillonite.

Natural clay adsorbents, particularly
bentonites, are extremely rare in their pure
form and typically contain impurities,
associated minerals, carbonates and sulphates,
hydroxides, oxides, and others. Consequently,
the adsorbents are dried, ground, and sieved to
remove these impurities. However, the
adsorbents do not possess the necessary
activity for an effective adsorption process
even after such preparation. Therefore,
bentonite is subjected to thermal or chemical
activation to improve their adsorption
properties.

The following chemical methods of
activating clay adsorbents are known soda,
salt, alkaline, and acid. Soda and salt activation
is carried out by treatment with a 5 % solution
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of NaCOs or NaCl, which is used to improve
the degree of dispersion and porosity of the
adsorbent. This method makes it possible to
obtain organophilic mineral adsorbents with a
wide range of adsorption activity and varying
degrees of selectivity by introducing various
organic cations (Kheliel et al., 2025;
Taxiarchou et al., 2025).

The replacement of inorganic clay
cations with organic ones is accompanied by
an increase in its specific surface area and
sorption activity, as well as the loosening of its
crystal lattice.

Table 1 presents a summary of the
comparative characteristics of natural and

modified bentonite clays.

Table 1. A summary of the comparative
and modified

characteristics of natural
bentonite clays (Jock Asanja et al., 2019)
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The most  widespread  practical
application has been the acid activation of clay
adsorbents, during which the dissolution of
most of the oxides (CaO, MgO, Na2O, FeO,
Fe203, Al2Os3, etc.) is observed, resulting in an
increase in pore size, a change in the chemical
nature of the surface, and the formation of the
H-form of the sorbents. Acid activation of clay
is carried out using 20 % sulfuric acid in
practice. A complete replacement of
exchangeable ions and a partial replacement of
A" and Mg?* ions in the crystal lattices occur
under these conditions. At the same time, the
crystal structure remains virtually intact. The
chemical nature of the adsorbent after acid
activation changes to the H-form; micropores
disappear, and the adsorbent is significantly
enriched with transition pores, which increases
the efficiency of the adsorption process (Saleh
et al., 2025).

5. Conclusions

Natural Activated
Parameter bentonite bentonite
. Primarily Modified
Chemical ) L
composition montmorillonite | composition
P with impurities | (H* or Na")
Type of Ca*, Mg*", Na* H* or Na*
cations
Specific 30-100 m?/g 100;300
surface area m*/g
Porosity Medium High
Sorptl_o N Moderate High
capacity
lon exchange 50-100 mg- q Varlde_s
capacity eq/100 g epending
on activation
pH of the 6.8 Acidic or
suspension alkaline
Depends on
Swelling High the type of
activation
Structure Layered More open
Heat .
resistance Average High
Catalyt_lc Weak Enhanced
properties
- . Sorbents,
Applications Drilling flu!ds, catalysts,
waterproofing e
purification

Bentonite has proven to be one of the
most valuable natural minerals in modern
water treatment. Its unique properties, such as
strong adsorption capacity, ion-exchange
capacity, and effective flocculation, make it
highly effective for removing heavy metals,
organic contaminants, and suspended solids.
Bentonite consistently improves filtration and
purification, offering a sustainable solution to

global water quality challenges, from
municipal drinking water systems to
comprehensive industrial wastewater
treatment.

Although there are concerns regarding
its regeneration and effectiveness in heavily
contaminated  environments, bentonite’s
natural abundance, cost-effectiveness, and
environmentally friendly characteristics give it
a competitive advantage over many other
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treatment materials. Demand for advanced
bentonite application technologies is expected
to grow rapidly, looking ahead, given that
water scarcity and environmental pollution are
becoming critical issues worldwide.

A key advantage of bentonite clays in
terms of their application in water treatment is
their high sorption capacity, high selectivity
when activated, and low cost. All these factors
suggest that bentonite clays are promising,
effective, and cost-effective sorbents for
treating both industrial wastewater and
preparing drinking water.

References

1. Dong-Hwa, N.; Seunghee, K.; Yuan, F.
Bentonite as an engineered barrier material for nuclear
waste repository — Geotechnical perspectives, key
properties, knowledge gaps, and opportunities. Nuclear
Engineering and Technology, 2025, 57(10), 103700.
https://doi.org/10.1016/j.net.2025.103700

2. Seonggyu, C.; Yongheum, J.; Ja-Young, G.
Enhanced iodide sorption onto montmorillonite via
interlayer ion-pairing with calcium. Journal of
Hazardous Materials, 2025, 496, 139528.
https://doi.org/10.1016/j.jhazmat.2025.139528

3. Laguta, A.; Shiknazarov, A. Colloidal stability
of aqueous suspensions of bentonite clays from the
krantau deposit. Analysis via dynamic light scattering.
Industrial and Engineering Chemistry Research, 2025,
64(36), 17658-17666.
https://doi.org/10.1021/acs.iecr.5c00944

4. Gamble, D.S. Physical chemistry of irregular
mixtures: a chemical kinetics scan over the collection of
montmorillonite sorption sites. ACS Omega, 2025,
10(31), 34522-34527.
https://doi.org/10.1021/acsomega.5c03051

5. Pakkanen, N.; Louison, B.; Jolis, E.M. The
effect of bentonite colloids on sorption of Eu in
crystalline rock and its minerals. Applied Geochemistry,
2025, 187, 106415.
https://doi.org/10.1016/j.apgeochem.2025.106415

6. Umirov, U.; Temirov, U.; Sabirov, B.
Receiving sorbents based on natural clay mineral raw
materials and studying their properties. AIP Conference
Proceedings, 2025, 3256(1), 060041.

On-line ISSN 2521-151X

https://doi.org/10.1063/5.0267265

7. Lan, Z.; Qui, S.; Tao, D. Molecular dynamics
simulation of the sorption behavior of organic pollutants
by organo-montmorillonite. Environmental Science and
Engineering, 2025, 329439, 15-21.
https://doi.org/10.1007/978-3-031-84571-0 2

8. Ishanova, M.N.; Kadirbayeva, A.A,;
Sarypbekova, N.K. Research on the production of
sorbent based on bentonite clay for wastewater
treatment from chemical industries. Kompleksnoe
Ispolzovanie Mineralnogo Syra, 2025, 333(2), 27-33.
https://doi.org/10.31643/2025/6445.14

9. Fahad, A.S.; Ibragim, A.A. Montmorillonite
clay decorated with Al-Mg LDH as a strong and
retrievable nanocomposite for decontamination of
wastewater containing chromium(VI1) and arsenic(l11)
toxic ions. Biomass Conversion and Biorefinery, 2024,
14(23), 30029-30045.
https://doi.org/10.1007/s13399-024-05294-x

10. Linlin, Z.; Ling, L.; Ke, C. Adsorption-
desorption of ?**Am(III) on montmorillonite colloids
and quartz sand: Effects of pH, ionic strength, colloid
concentration and grain size. Journal of Environmental
Radioactivity, 2024, 275, 107430.
https://doi.org/10.1016/j.jenvrad.2024.107430

11. Shabalin, B.H.; Lavrynenko, O.M,;
Yaroshenko K.K. Doslidzhennia izoliatsiinykh
vlastyvostei hlyn cherkaskoho rodovyshcha dlia
stvorennia pidstylaiuchykh ekraniv skhovyshch rav na
maidanchyku  «vektor».  Visnyk  Natsionalnoho
tekhnichnoho  universytetu  Ukrainy  «Kyivskyi
politekhnichnyi instytut imeni lhoria Sikorskohoy.
Seriia  «Khimichna  inzheneriia, ekolohiia ta
resursozberezhennia, 2021, 2(20), 71-81.
https://doi.org/10.20535/2617-9741.2.2021.235870

12. Nikolaichuk, V.l.; Vakerych, M.M.;
Shpontak, Yu.M. Suchasnyi stan vodnykh resursiv
Zakarpattia. Visnyk Dnipropetrovskoho universytetu.
Biolohiia, ekolohiia, 2015, 23(2),
116-123.
https://doi.org/10.15421/011517

13. Xiao, T.; Shichao, C.; Lei, L. Efficient
fluoride removal by sodium alginate composite
hydrogels: Performance, optimization, and mechanisms.
Separation and Purification Technology, 2026, 390,
136931.
https://doi.org/10.1016/].seppur.2026.136931

14. Muzdybaeva, S.A.; Ibraimova, D.M,;
Musabekov, K.B. Combined sorption—flocculation
treatment of aqueous heavy metal ions using clay



https://doi.org/10.1016/j.net.2025.103700
https://doi.org/10.1016/j.jhazmat.2025.139528
https://doi.org/10.1021/acs.iecr.5c00944
https://doi.org/10.1021/acsomega.5c03051
https://doi.org/10.1016/j.apgeochem.2025.106415
https://doi.org/10.1063/5.0267265
https://doi.org/10.1007/978-3-031-84571-0_2
https://doi.org/10.31643/2025/6445.14
https://doi.org/10.1007/s13399-024-05294-x
https://doi.org/10.1016/j.jenvrad.2024.107430
https://doi.org/10.20535/2617-9741.2.2021.235870
https://doi.org/10.15421/011517
https://doi.org/10.1016/j.seppur.2026.136931

Water & Water Purification Technologies. Scientific and Technical News

minerals and polymeric flocculants: Theoretical
modelling and experimental validation. Colloids and
Interface Science Communications, 2026, 72, 100886.
https://doi.org/10.1016/j.colcom.2026.100886

15. Hamdan, Y.; Zyoud, A.H.; Al-Shakhshir, S.
he ZnO/Bentonite composite for sustainable tetracycline
removal from water: Adsorption and photocatalysis for
effective wastewater treatment. Next Materials, 2026,
11, 101655.
https://doi.org/10.1016/j.nxmate.2026.101655

16. Oncel, L. onstruction of a novel NiO-
bentonite composite for enhanced tetracycline
degradation under visible light irradiation. Journal of
the Australian Ceramic Society, 2026, 62(1), 441-454.
https://doi.org/10.1007/s41779-025-01306-9

17. Belgibayeva, D; Aikenova, N.; Abilova, G.
Natural mineral sorbents as green materials for the
remediation of oil-contaminated waters. Processes,
2026, 14(3), 540.
https://doi.org/10.3390/pr14030540

18. Lee, E.Y.; Lee, M,; Kim, M.G. Acid-
activated bentonite for solid-phase nucleic acid
extraction from various pathogenic samples. Analytica
Chimica Acta, 2025, 1352, 343928.
https://doi.org/10.1016/j.aca.2025.343928

19. Biswas, B.; Majumder, C. Fabrication and
application of natural clay-based ceramic membranes in
two-chamber electrolysis setup for textile wastewater
treatment. Journal of Applied Electrochemistry, 2025,
55(10), 2599-2617.

On-line ISSN 2521-151X

https://doi.org/10.1007/s10800-025-02336-8

20. Kahsay, K.F.; Meshesha, B.T.; Mekonen,
A.G. Investigating the Kinetics and potentials of acid-
activated bentonite clay from Gewane, Afar, Ethiopia,
for adsorption of congo red dye. Water Conservation
Science and Engineering, 2025, 10(1), 30.
https://doi.org/10.1007/s41101-025-00352-5

21. Taxiarchou, M.; Tsakiri, D.; Douni, I. The
impact of pH on the pore and structural characteristics
of acid-modified bentonites in oxalate solutions.
Minerals, 2025, 15(3), 257.
https://doi.org/10.3390/min15030257

22. Kheliel, O.; Youcef, L.; Youcef, S.
Efficiency of nitrate removal from groundwater by
adsorption on raw and treated bentonite. Nitrogen
(Switzerland), 2025, 6(1), 6.
https://doi.org/10.3390/nitrogen6010006

23. Jock Asanja, A; Zaini, A; Abbas, M. Surface
modification of low-cost bentonite adsorbents—A
review. Particulate Science and Technology, 2019,
37(5), 534-545.
https://doi.org/10.1080/02726351.2018.1438548

24. Saleh, A.Sh.; Afolabi, O.D. Enhancement
and modelling of caesium and strontium adsorption
behaviour on natural and activated bentonite.
Environmental Technology and Innovation, 2025, 37,
103937.
https://doi.org/10.1016/j.eti.2024.103937



https://doi.org/10.1016/j.colcom.2026.100886
https://doi.org/10.1016/j.nxmate.2026.101655
https://doi.org/10.1007/s41779-025-01306-9
https://doi.org/10.3390/pr14030540
https://doi.org/10.1016/j.aca.2025.343928
https://doi.org/10.1007/s10800-025-02336-8
https://doi.org/10.1007/s41101-025-00352-5
https://doi.org/10.3390/min15030257
https://doi.org/10.3390/nitrogen6010006
https://doi.org/10.1080/02726351.2018.1438548
https://doi.org/10.1016/j.eti.2024.103937

Water & Water Purification Technologies. Scientific and Technical News On-line ISSN 2521-151X

3ACTOCYBAHHSA BEHTOHITOBUX I'VIMH Y ITPOLHECAX

BOJOOYHUIIEHHS. OI'JIA1 JIITEPATYPU
fOpin ®eoenxo, Anna T, Kaqykl

! Harionansnuii Texniunuii ynisepcurer Ykpainu «KuiBchkuil omiTeXHiunmii iHCTUTYT iMeHi
Irops CikopcbKoTOY,

fedenko.yurii@Ill.kpi.ua

B cyuacnomy ceimi ece binbuioro miporo 3pocmae nompeba y 6uKOpUCMAaHHi eKo102iuHO Oe3neuHux,
Oewesux i 8 moti Jce 4ac eqheKMuBHUX pewosut 6aNCano NPUPOOHO20 NOXOOIICEHH, KI O 80100LIU
30amuicmio egexmusHo ouuwamu 800y 8i0 3aOPYOHUKIE pISHOMaHImMHo20 2enesucy. [Jo makux
PEUOBUH MOJNCHA 6NEBHEHO GIOHeCmU NPUPOOHI 2NUHUCMI MIHepanu, YUCIeHHI 3anacu SAKUX
CKOHYeHmposano Ha mepumopii Yxpainu. Cepeo enuHucmux Minepanie npupooHo20 NOX0ONHCEHHS
0cobnu8y ysacy npusepmaiomv OeHMOHIMOSI 2NUHU, CMPYKMYPHA opmyna AKUX Micmume,
20I08HUM YUHOM, MIHEpal MOHMMOPUIIOHIM — AIIOMOCUNIKAM wapyeamoi 6y008u, 00 cKiady K020
6X00UMb KPUCMATIYHO 38 A3aHA 600a. 3a805KU 0COONUBIU KPUCMANIYHIU CIMPYKMYPI, WO 30amHa 00
I30MOpP@HUX 3aMileHb 8 Mencax MmempaeopuyHux ma OKMAeOPUUHUX CIMOK, MOHMMOPULOHIM
80J100i€ BUCOKOIO COPOYILIHOI 30AMHICIO NO BIOHOWEHHIO 00 KAMIOHI6 ma opeaHiuHux pevosun. Ha
mepumopii Ykpainu po3mauio8arno 08a eiuxux pooosuwia b6eHmoHimosux 2nutH: Yepkacvke ma
3axapnamcvke ([opbcvbke). Obuosa yi podosuwa BUKOPUCOBYIOMbCS Ol BUOOOYMKY
OeHMOHIMOBUX 2TIUH 3 MEMOI0 iX 3ACMOCYBAHHSL, NEPEeBaANCHO, V BUPOOHUYMET eMenmy, Kepamiku ma
yeenu. Ane Oinbw nepcneKmuHUM USNA0AE 3ACMOCYB8AHHS OEHMOHIMOBUX 2IuH came )
600004UUEeHH], 0 BOHU MONCYMb eheKMUBHO 3aCMOCO8YBAMUCS 01 BULYUEHHS UUPOKO20 CReKmpY
3a0pYOHUKI6 Y MAKUX 2any3sax B6000Ni020MOBKU SK: Ni020MOBKA NUMHOI 800U, OYUWEHHS.
NPOMUCTOBUX CMIYHUX 600, OUUULEHHS KOMYHAIbHUX CMIYHUX 6800; pemediayis 2pyHmMosux ma
NOBEPXHEBUX 800; SUNYVUEHHS 3 800U MACIAHUCIUX pedosuH i m. n. AK i 6ci npupooui minepanu,
OeHMOHIMOGI 2IUHU PIOKO 3yCmpiuaromsbcs 8 uucmomy euenadi. Tomy, nepeo ix 3acmocy8aHuam y
CcOpoOYiiHUX npoyecax HeoOXIOHO NPOBOOUMU iX NONEPeOHI0 NIO20MOBKY, WO BKIIYAE AK (DI3UYHI
Memoou (noOpiOHeHHs, NPOCYULYBAHHS, NPOCIIOBAHHA), MAK 1 XiMiuHi (mepmiuna i XiMmiyHa
aKmueayis), Memoro SAKUX € HAOaHHs NOBEePXHI OEHMOHIMOBUX 2/IUH HeOOXIOHUX enacmugocmet 0s
NOKpaweHHs ix copoyilinoi 30amHocmi.

Kniwouoei cnosa: axmusayis —OeHMOHIMOB0I  2iuHU, OeHMOHIMO8A  2lUHA,  PoOosule,
MOHMMOPUTLOHIM, COPOEHM, 80000HUUWEHHS.



