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Study of the dynamics of ion exchange processes during water purification
Ph.D. Stanislav Dushkin

National University of Civil Protection of Ulraine

ABSTRACT

The research was carmied out on an experimental installation consisting of H-
cationite and OH-amanite filiers, a decarbomzer, conlainers for the preparation and
collection of fresh and spent regeneration solutions. One of the columns (H-filter)
was loaded with cationite KU-2x8, the second (OH-filter) with anionite AN-22.

Intensification of 10n exchange was carried out by the achion of a magnetic
field on the filtering 1on exchange columns. The filirate after the filters was collected
in portions and analyzed for the content of hvdrogen ions, ie. acidity, wluch
appeared as a result of 1on exchange for H-catiomite, Then the filtrate after the
H-filter went to the OH-filter. When the filtrate was passed through the OH-anionite,
the amion H™ was replaced by OH . The completion of the amonization process was
determined by the increase in the acidity of the filtrate.

The experiment was performed as follows: the filtrate sample after H-filter
was Utrated with alkali in the presence of phenolphthalen - analvzed for the presence
of hydrogen 1ons. Based on these data, the output curve of the dependence of the
acidity of the filtrate on the volume of the passed liquid was constructed, and the
effectiveness ol the magnetic activation of the KU-2x8 was analyzed. Cationite
regeneration was camed out with a 3% HNOs solution. The regeneration solution
was passed through the cationite, the spent solution was collected and its acidity was
determined. Based on experimental data of cationite regeneration, the dependence
of the degree of regeneralion of cationite KU-2x8 on the passed volume of 5% HNO;
solution was oblained. The optimal mode of regeneration is the mode of 90%
regeneration, which requures the consumption of excess acid. In the future, mn order
to reduce the consumption of acid, it 1s planned to carry out studies on the change of
the working exchange capacity of KU-2x8 at different equivalence of acid in relation
to loading ol catiomte. Studies of the dynamics of amon exchange were performed
similarly. Amomte regeneration was carried out with a 3% NHyOH solution.
Washing after regeneration of anionite was carried out with softened water to a
neutral medium for phenolphthalemn. It was established thal when magnetic
activation 15 used to mtensily 1on exchange processes on the K1J-2x8 catiomte, the
breakthrough of hardness salts occurs much later than dunng ordmmary water
softening (the duration of the filter cvele will merease by 20-22%). The full dynamic
exchange capacity of the cationite occurs somewhal earhier than with ordinary water
sottening (8-9%). With magnetic activation of AN-22 amonite, there 15 an increase
in the filter cyele, the volume of filtrate, and the number of sorbed anmions, compared
to conventional filtration. The application of magnetic activation shows an mcrease
1n sorplion capacity by 21%,
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