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ABSTRACT

The protection of the environment is arguably one of the most pressing issues of our time.
The rational use of water resources, including the treatment of natural and wastewater, is of
particular relevance due to their inextricable link with the protection of natural waters from
pollution. One of the methods of rational use of natural water resources is the creation of
recycling water supply systems for enterprises.

The adjustment of the salt composition of used process water by means of ion exchange
on H- and OH-filters necessitates the intensification of ion exchange processes, which allows
for an increase in the efficiency of water treatment, a reduction in the environmental impact,
and the assurance of a reliable water supply for consumers.

Among the methods and techniques employed to enhance water treatment processes,
those associated with the utilisation of rational, technologically sound schemes, the
modification of existing ones and the development of novel methods and designs of water
treatment devices

are regarded as the most promising.

The modification of ion exchangers allows for the following improvements: can be
explained by the following factors:

- an increase in the working (dynamic) exchange capacity of ion exchange materials;

- an increase in the productivity of H- and OH-ion exchange units;

- an increase in the duration of the filter cycle;

- a reduction in the consumption of regeneration solutions.

This study investigates the technology of ion exchanger modification by process
modification to improve ion exchange processes and reduce their cost.

The intensification of ion exchange processes in water supply systems can be explained
by the following factors:

- the influence of modified ion exchangers on diffusion processes;

- quality indicators of technical water;

- modification parameters.

The following methods were employed to achieve the objective:
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- Experimental measurements: A series of experiments were conducted utilising modified
ion exchangers to analyse their impact on diffusion processes in water supply systems.

- Determination of modification parameters: A study was conducted on the parameters of
ion exchangers modification, such as chemical composition, surface structure and other
characteristics that could affect their efficiency.

- Statistical analysis of the results: The data obtained were subjected to statistical analysis
to determine statistically significant differences in the effect of modified ion exchangers on
ion exchange processes.

The utilisation of these methodologies enabled the acquisition of empirically validated
outcomes pertaining to the augmentation of ion exchange processes in water supply systems
through the technical modification of ion exchangers.

Keywords: ion exchange, salt composition, modification of ion exchangers, diffusion
coefficient, hydrated ions, magnetic water treatment.

REFERENCES

Dushkin, S. (2024). Calculation and design of reagent activator. International Journal of
Chemistry, Mathematics and Physics (IJCMP), 8(1).

Dushkin, S. (2024). Organization and management of chemical water treatment processes at
industrial enterprises. 7. International Hasankeyf Scientific Research and Innovation Congress.
February 23-24, Batman. 526-527.

Dushkin, S. (2024). Modifier for ion exchange columns that can be used to study the effect of
a magnetic field on the process of correcting the mineral composition of natural and waste water. 5.
International Mediterranean Scientific Research Congress. January 13-14, Mersin. 606.

Shevchenko, T., Galkina, O., Martynov, S. & Dushkin, S. (2023). Removal of Heavy Metals
from Sewage Sludge by Using Humic Substances. Lecture Notes in Networks, 536. 349-359.

Dushkin, S. (2023). Study of the process of activation of aluminum sulfate coagulant solutions
during filtration on rapid filters. International Journal of Chemistry, Mathematics and Physics
(1JCMP). 7(6).

Dushkin, S. (2023). Study of the dynamics of ion exchange processes during water
purification. 5. International Harran Congress on Scientific Research. December 8-10, Sanliurfa. 294.
Dushkin, S., Martynov, S., Dushkin, S. & Degtyar, M. (2022). Purification of filtering
drainage wastewater of solid waste landfills with modified coagulant solutions. International Journal

of Environmental Science and Technology, 19(7), 6781-6788.

Dushkin, S. & Galkina, O. (2021). Thin-Layer Sedimentation Tanks in Water Clarification at
Coke Plants. Coke and Chemistry, 64(8). 380—385.

Dushkin, S., Martynov S. & Dushkin, S. (2020). The increasing efficiency of upflow clarifiers
at the drinking water preparation. Acta Periodica Technologica, 50, 17-27.

Dushkin, S. & Shevchenko, T. (2020). Applying a modified aluminum sulfate solution in the
processes of drinking water preparation. Eastern-European Journal of Enterprise Technologies, 4(10-
106), 26-36.

Dushkin, S. & Galkina, O. (2019). More Effective Clarification of Circulating Water at Coke
Plants. Coke and Chemistry, 62(10), 474-480.

Dushkin, S., Martynov S. & Dushkin, S. (2019). Intensification of the contact clarifiers work
during the drinking water preparation. Journal of Water and Land Development, 41(1), 55-60.

619



