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SYNTHESIS OF NEW ION EXCHANGE MATERIALS
ON THE BASE OF EPOXYACRYLATES

Abstract. The article studies the propertics of obtaining anionite based on a triple copolymer of
glycidylmethacrylate, styrene and Acrylonitrile and its suction of strontium ions. The composition and structure of
the obtained anion was determined by infrared spectroscopy, were also studied basic physicochemical properties of
the resulting anion.

Anionite, presented on the basis of GMA-ST-ACN, is promising in the field of ion exchange process and is used
for the extraction of strontium ions from aqueous solutions in the field of hydrometallurgy.

The work is devoted to a review of the preparation of cross-linked polyelectrolytes, the extraction of strontium
(II) ions using anionites. The possibilities of obtaining new nitrogen-containing anion exchangers based on a
copolymer of glycidyl methacrylate (GMA), styrene (St) and acrylonitrile (ACN) have been studied. The optimal
synthesis conditions were found and the physicochemical properties of the ion exchanger were investigated. Methods
for the preparation of new anionites based on a copolymer of glycidyl methacrylate (GMA) with polyethylene
polyimines (PEI) have been developed.

Keywords: glycidyl methacrylate, styrene, Acrylonitrile, polyethylenimine, polyethylene polyamine, heavy
metals, strontium (1), ion exchange resins, sorption.

Introduction. Ion-exchange resins are widely used in various fields of human activity. They are used
for softening and desalting water in the heat power industry, for treatment of waste and return water, for
separation and removal of metal particles in hydrometallurgy, for cleaning substances in the chemical
industry, for the regeneration of waste metal processing and electroplating. Therefore, the development of
effective methods for obtaining new ion exchangers with improved kinetic, ion exchange, complex-
forming properties, increased thermal and chemical resistance, as well as mechanical strength remains an
urgent problem. In the case of using ion exchangers for special purposes, their ability to sorb substances
with a relatively high molecular weight plays an important role [1]. The most well-known ion exchangers
are usually prepared on the basis of styrene and divinylbenzene copolymers. The ability to control the
amount of divinyl compound in the initial mixture of monomers during copolymerization and, most
importantly, the availability of the resulting copolymers for various polymeranalogical transformations
opens up great prospects [2].

In the process of polycondensation of SPL. GMA with vinyloxyethylmethacrylate with various
polyamines (polyethylenimine, polyethylene polyamine) and acids (concentrated sulfuric, phosphoric and
thiodiglicolic acid solution) and subsequent curing, cross-linked anionites and cationites with high
exchange capacity and physical and chemical parameters were obtained [3].

The scientific novelty of the article is that the proposed cross-linked anionites (GMA-ST-ACN) can
become the first promising anionites in the field of ion exchange process that will be used in the
hydrometallurgy of heavy metals [4].

A sulfur - and phosphorus-containing cationite was obtained based on a double copolymer of glycidyl
methacrylate o - phenylvinylphosphonic acid and 96% sulfuric acid. This polymer has a high static
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exchange capacity of 0.1 n NaOH solution, equal to 8.35 mg-EQ/g, thermal stability, increased chemical,
and sorption capacity for cobalt and copper ions 49. It can be used in hydrometallurgy as a sorbent for
extracting transition metal ions.

An effective method for producing highly permeable ion exchangers with the preservation of the
pyridine nitrogen atom in the interaction of glycidyl methacrylate with polyvinyloxyethylamine and its
nitrogen-containing copolymers has been developed. Optimal synthesis conditions were determined, and
the physic-chemical and sorption properties of the resulting polymers were studied [5].

Glycidyl methacrylate (GMA), whose structural features make it possible to obtain reactive
compounds containing side epoxy groups and multiple double bonds, is a promising monomer for the
synthesis of various Homo-and copolymers. They have long been successfully used for the synthesis of
ion exchange materials for a wide range of purposes [6].

Grafted GMA copolymers can be obtained by combining side epoxigroups of the GMA-MMA
copolymer obtained by anionic copolymerization with another "live" macroanion, such as "live"
polystyrene or polyisoprene at 30°C in tetrahydrofuran. The polydispersity of the resulting grafted
copolymer depends on the nature of the solvent in which the polystyrene and poly isoprene macroanions
were obtained. Method preparative gas chromatography (GPC) it is shown that the combination takes
place exclusively on epoxypropan without the participation of the carbonyl groups.

The results of quantum chemical studies of the electronic structure of the macromolecule GMA-ST-MA
and GMA-ST-MA-H;PQO,[7] are presented.

Experimental. Synthesis of the glycidyl methacrylate copolymer with styrene and Acrylonitrile. The
synthesis of the glycidyl methacrylate copolymer with methyl methacrylate and Acrylonitrile was
performed by a radical method in a dioxane solution. Homo-and copolymers of GMA were synthesized by
radical polymerization in a solvent (acetone, dioxane) in the presence of a DAA initiator of a
concentration of 5-107 mol / 1 at a temperature of 90°C in sealed molybdenum glass ampoules in an
atmosphere of inert argon gas. Soluble polymers were purified by double precipitation from acetone to
sulfur ether. Cross-linked copolymers (GMA-ST-ACN) were washed from unreacted monomers in
1,4-dioxane. Samples were dried at room temperature in a vacuum-drying cabinet to a constant mass.

Methods of synthesis of anion exchangers and cation exchangers. Condensation of linear and cross-
linked GMA copolymers with polyamines (PEI, PEPA) and acids (H,S0,, H;P0, (75 %), H;P0,4 (ml)) was
performed in an environment of organic solvents. In a three-neck flask equipped with a mechanical stirrer,
a thermometer and a drop funnel, an amine suspension was loaded or acid was added and a copolymer
solution was gradually dug in an organic solvent [9]. With intensive stirring, the mixture was heated to
30°C (H2S04, H;P0, (75%), H;P0, (ml)), 80 °C (PEIL, PEP) and after the formation of the gel was
unloaded into a porcelain cup, cured for a day at (60-120)°C, crushed, sieved, selecting a fraction with a
granule size (0.25-1.00) mm. the lonites were repeatedly washed with a solvent, extracted in the soxlet
apparatus with methyl alcohol for removing unreacted substances, dried to a constant weight under
vacuum at (25-30)°C.

Results and Discussion. Cations and anions on the basis of various copolymers of epoxyacrylate.
Synthetic sorbents, especially selective chelating ionites, attract increasing attention when solving
important environmental and technological problems. In the conditions of increasing technological
prospects of synthetic ionites, it is very important to expand their range and study their properties. An
important task facing the researchers is to create new promising monomers with different chelating
groups, linear and cross-linked highly permeable polymer ion exchangers, selective phosphorus-and
sulfur-containing ionites, strong and weak acid cation exchangers, anionites, amphoteric, optically active
and organo - mineral polyelectrolytes, characterized by high ion exchange rates, thermal and radiation
stability, and mechanical strength. Due to the presence of reactive functional groups in the molecule,
epoxyacrylates are not only available monomers, but also quite promising [10].

Study of the structure of model epoxy-containing molecular systems by IR spectroscopy. Known
polyelectrolytes of gel structure do not solve the problem of sorption of large metal ions and organic
compounds. Weakly cross-linked strongly swollen samples have low mechanical characteristics, while
macroporous samples [11] are permeable only for ions of limited size in the macropore region, and not for
all active groups of the sorbent.

One way to solve this problem is to obtain copolymers with long-chain crosslinking agents. The use
of di-and polyvinyl compounds with different distances between multiple bonds makes it possible to
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B pesymbraTe HAYUHO-3KCIICPUMCHTATFHOTO PAOOTHI MOKHO OOCCIICUMBATH MOJYUCHHC AHHOHHTOB HA OCHOBC
COTIOJIMMCPOB SMOKCHAKPHIATOB C YJIYYINICHHBIMH (DPH3HKO-XHMHUYCCKAMH XAPAKTCPUCTHKAMH IS MPAKTHUCCKOTO
TMPUMCHCHHSA B 00IACTH THAPOMCTAJLTY PTHH.
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THKEITBIC MeTA/LTRL, CTPOHIHH (1), HOHOOOMEHHBIC CMOJTBI, COPOLHSL.
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