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Abstract  

One of the main tasks of environmental protection enterprises is to reduce industrial effluents. Industrial 
effluents with a content of sodium chloride 24-25% and sodium sulfate 1.5-3.0% are formed at one of the 
plants. The high content of sodium chloride in the effluent allowed us to make an assumption about the 
possibility of their use in the regeneration of Na-cation exchanger in the process of water treatment for vapor-
vapor cooling of operating metallurgical units.  

The aim of the work was to determine the feasibility of using industrial salt effluents in the water 
treatment process while ensuring optimal conditions for the operation of Na-cation exchanger.  

In the process of water treatment used the method of removing impurities from water - cationization. 
This method is applied to soften water and is of independent importance in the preparation of additional water 
for low pressure boilers and make-up water for heating networks, if the source water has low alkalinity.  

The object of the study is a strongly acidic cation exchanger in the Na-form (Purolite PPC-100Na) 
designed to soften process water. In the course of the regeneration of cation exchange resin with a sodium 
sulfate-containing salt solution, the concentration of the latter should be controlled – this is due to the high 
exchange capacity and the real danger of the formation of the gypsum layer. The volume of spent regeneration 
solution (OPP) will contain sparingly soluble calcium sulfate and soluble magnesium sulfate. Under certain 
conditions, most of the calcium sulfate can be separated from the ORP in the form of a suspension of a two-
water compound and detached from the solution. Laboratory studies were conducted on the effect of a 
solution of NaCl salt (24-25%) with an admixture of sodium sulfate (1.5-3.0%) on the total and working 
exchange capacity of cation exchange resin. In order to reduce the salt background of the regenerated solution, 
studies were carried out on the use of a 10% NaCl salt solution with an admixture of sodium sulfate (1.5-
3.0%) on the static, dynamic and full dynamic working exchange capacity of cation exchange resin (SOE, 
DOE and PDOE). We used the methods of alkalimetric and complexometric titration to control the capacity 
value of the cation. It was determined that the numerical values of the DOE and PDOE of the studied cation 
exchanger during its regeneration with a saline solution of sodium chloride with a content of 1.5-3.0% sodium 
sulfate vary in the range of 1.96-1.22 and 2.58-1.89 mEq/g dry resin, respectively. 

 
 

References 
[1] S.E. Belikova. Water treatment: a reference. M oscow: Aqua-Therm. 2007. 240p. (russian) 
[2] D.N. Smirnov. Automation of wastewater treatment processes by the chemical industry. Leningrad: 

Chemistry. 1972. 168p. (russian) 
[3] G.V. Makarov. Labor protection in the chemical industry. Moscow: Chemistry. 1989. 496p. (russian) 
[4] V.I. Ivanenko, R.I. Korneykov, and N.V. Zharov. Justification of the prospects of using 

phosphatotitanium ion exchangers for extracting rare earth metals from solutions of radionuclides. 
Butlerov Communications. 2019. Vol.59. No.9. P.58-65. DOI: 10.37952/ROI-jbc-01/19-59-9-58 

[5] M.M. Kozlova, A.E. Bobylev, V.F. Markov, L.N. Maskaeva, and M.I. Smolnikov. Catalytic oxidation of 
cation exchanger KU-2×8 with an aqueous solution of hydrogen peroxide. Butlerov Communications. 
2019. Vol.58. No.5. P.54-61. DOI: 10.37952/ROI-jbc-01/19-59-5-54 

[6] M.M. Kozlova, A.E. Bobylev, V.F. Markov, L.N. Maskaeva, and M.I. Smolnikov. The kinetics of the 
sulfonic acid cation exchanger KU-2×8 oxidative decomposition with an aqueous solution of H2O2. 
Butlerov Communications. 2018. Vol.56. No.12. P.102-110. DOI: 10.37952/ROI-jbc-01/18-56-12-102 



Full Paper__________________________ S.E. Pratskova, A.V. Kolesnikov, A.O. Kuvaeva, and O.U. Kuznetsova 

140_____________ http://butlerov.com/ ______________ © Butlerov Communications. 2020. Vol.61. No.2. P.139-144. 

[7] H.N. Altshuler, G.Yu. Shkurenko, N.V. Malyshenko, and S.Yu. Lyrschikov. Immobilization of 
pyridinecarboxylic acids in a polymer nanocontainer based on the AB-17-8 strongly basic anion exchanger. 
Butlerov Communications. 2018. Vol.54. No.4. P.82-87. DOI: 10.37952/ROI-jbc-01/18-54-4-82 

[8] A. Ashirov. Ion-exchange treatment of wastewater, solutions and gases. Leningrad: Chemistry. 1983. 
295p. (russian) 

[9] Z.G. Maryina. Water softening by ion exchange: guidelines. Arkhangelsk: Publishing house of ASTU. 
2003. 26p. (russian) 

[10] GOST 20255.1-89. Ionites. Method for determining the statistical exchange capacity. Moscow: IPK 
Publishing house of standards. 2002. 5p. (russian) 

[11] GOST 20255.2-89. Ionites. Methods for determining the dynamic exchange capacity. Moscow: IPK 
Publishing house of standards. 2002. 8p. (russian) 

 


