
PPOR, Vol. 21, No. 2, 2020, pp. 231-241 

ISSN: print - 1726-4685; online - 2519-2876 231 

SYNTHESIS OF  IONIC LIQUID MONOMER   

N, N-DIETHYL -N- (2-METACRYLOXYETHYL)AMMONIUM CHLORIDE 

AND POLYMERS (COPOLYMERS) BASED ON IT 

Minaver J. Ibrahimova, Fakhriyya M. Abdullayeva,  

Ziyaret N. Pashayeva, Tahmina A. Ibrahimova 

Y.H. Mammadaliyev Institute of Petrochemical Processes of Azerbaijan National Academy of 

Sciences, Az 1025, Baku, 30 Khojaly ave. 

e-mail: faxriye85@mail.ru 

Abstract 

The article is devoted to the synthesis of the ionic liquid monomer N, 

N-diethyl-N-(2-methacryloxyethyl)ammonium chloride and the study 

of its polymerization and copolymerization with styrene and 

methacrylic acid. The effect of various factors - the nature and amount 

of initiator, temperature and duration of polymerization, the ratio of the 

components on the yield of the ionic liquid polymer and copolymers 

was studied. The structure and composition of the synthesized ionic 

liquid monomer and polymers based on it were confirmed by IR and 

NMR spectral analysis methods. Copolymerization of ionic liquid 

monomer N, N-diethyl-N-(2-methacryloxyethyl) ammonium chloride 

with styrene was studied in a wide range of variations of monomers. 

Based on 
1
H NMR-spectral analysis, it was determined that the ratio of 

ionic liquid monomer to styrene, when the reaction mixture is 1:3 mol 

and 1:9 mol, the amount of styrene manganese in the obtained 

copolymer is 1:4 mol and 1:5 mol, respectively, for the ionic liquid 

monomer. Copolymerization of this ionic liquid monomer with 

methacrylic acid was also studied and the ratio of methacrylic acid 

manganese to ionic liquid monomer in the obtained copolymer was 

determined as 1:3 mol and the ratio of components in the reaction 

mixture 1:9 mol by 
1
H NMR-spectral analysis. The monomer 

composition of the final polymer product was determined by 
1
H NMR 

spectral analysis of the copolymers synthesized at various ratios of 

monomers in the initial mixture. CO2 absorption capacity are also 

presented in the article as well as antimicrobial activity of the indicated 

monomer and copolymers based on it. 

Keywords:  ionic liquid monomers,  ionic liquid polymers and copolymers, ionic 

conductivity, elemental analysis 

Introduction 

Ionic liquids (IL), ionic liquid monomers (ILM) and polymers products based on them are 

in the focus of attention of researchers due to the complex of unique properties inherent in them. 

Since 1990, interest in ionic liquids has sharply increased, they are widely used as a catalyst, a 
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component of catalytic systems, a reaction medium in organic synthesis and polymerization 

reactions, a selective solvent in extraction purification processes, as electrolytes in electric 

batteries and also as a monomer in the synthesis of polymers and copolymers which is  

possessing a new set of operational properties, etc. 

An increase in the number of publications, patents, reviews and monographs devoted to the 

synthesis and application of ionic liquids and products obtained based on them, indicate an 

increasing interest in ionic liquids. The results of research in the synthesis and application of 

polymer products based on ionic liquid monomers are presented in [1,2] and in review articles 

[3-5]. 

The specific physicochemical properties of ionic liquid monomers, in particular, a wide 

range of liquid state or low melting points, high ionic conductivity, electrochemical stability, low 

saturated vapor pressure, non-volatility, incombustibility, thermal stability, low flammability and 

toxicity, make it possible to create environmentally acceptable technologies production and 

processing of polymer products with a new set of operational properties inherent in both ionic 

liquid monomers and polymer products and, therefore, with new areas of their application 

[3,6,7]. 

In particular, the preparation of polymer electrolytes by free radical copolymerization of 

IL monomers having a polyethylene glycol side chain and 1 - [(3-methacryloyloxy) propyl] -3-

methylimidazolium bis (trifluoromethanesulfonyl) amide and 1- methyl-3-propylimidazolium N- 

[3 - (methacryloyloxy) propylsulfonyl] -N- (trifluoromethanesulfonyl) amide) with a plasticizing 

monomer is described in [6]. Using IL polymers as the electrolyte layer, were obtained 

electrolytic membranes with two carbon electrodes by the method of sandwiching. 

A number of new anionic "polymer ionic liquids" were synthesized by the radical 

polymerization of ILM which have highly delocalized anions and electrochemically stable 

mobile cations  as 1- [3- (methacryloyloxy) propylsulfonyl] -1- (trifluoromethanesulfonyl) imide 

1-butyl-1-methylpyrrolidinium, 1-butyl-1-methylpyrrolidinium, 1,1-dicyano-1-[(3- (methacryl-

oyloxy)propylsulfonyl)]methanide and 1-butyl-1-methylpyrrolidinium 1-cyano-1-[(3-(methacryl-

oyloxy) propylsulfonyl)] imide [7]. 

The advantage of the obtained IL polymers was evaluated by comparing their ionic 

conductivity with unmodified poly (1-ethyl-1-methylpyrrolidinium 3- (methacryloyloxy) 

propane-1-sulfonate) and an increase in ionic conductivity by 3 times was established. The 

copolymers of these ionic liquid monomers with poly (ethylene glycol) dimethacrylate and 

methacrylate poly (ethylene glycol) methyl ether have 2 times high ionic conductivity. 

In addition to all this, ionic liquid polymers are of interest in the production of solid 

electrolyte matrices [8–11], as well as the ability to absorb carbon dioxide [12–20]. 

Systematic research in the field of synthesis of methacrylate-type ILM differing in spacer 

length and in the nature of the anion fragment was carried out at the Institute of Petrochemical 

Processes of ANAS [21, 22]. 

This article presents the results of studies conducted at the Institute of Petrochemical 

Processes of ANAS on the synthesis of ionic liquid monomer-N, N-diethyl-N-(2-

methacryloxyethyl) ammonium chloride, as well as its copolymerization with methacrylic acid 

and styrene. 
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Experimental Part 

The synthesis of this monomer was carried out by reacting  of diethylaminoethanol with 

chloroanhydride of methacrylic acid or reacting chloroanhydride of methacrylic acid with 

ethylenechlorohydrin and further reacting the obtained intermediate product - chloroethyl ester 

of methacrylic acid  with diethylamine: 

 
The structure and composition of the synthesized ionic liquid monomer is confirmed by 

IR and NMR spectral, as well as elemental analysis. IR spectral analysis of the monomer was 

performed on an ALPHA IR Fourier spectrometer (BRUKER Germany) in the range 600-4000 

cm
-1

. 
1
H NMR spectral analysis of the sample was carried out on a BRUKER-300 spectrometer 

(AFR) at a frequency of 300 MHz. The melting temperature of the synthesized ionic liquid 

monomer was determined on an SMP-30 MELTING point device (UK), and ion conductivity 

(IC) on an E6-13A teraohmmeter. 

Results and Discussions 

The IR spectrum of the synthesized ionic liquid monomer, N, N-diethyl-N- (2-

methacryloxyethyl) ammonium chloride, is characterized by the presence of deformation 

absorption bands in the region of 864 cm
-1

 and 938 cm
-1

 belonging to the = CH2 group of the 

methacrylate fragment, the absorption bands are characteristic of stretching vibrations С = О 

(1717cm
-1

) and С-О-С (1072, 1163cm
-1

) in the ether fragment. In addition, the IR spectrum of 

the sample is characterized by the presence of absorption bands of deformation and stretching 

vibrations of the N-H bond in the region of 1631, 3331 cm
-1

, stretching vibrations of the С-N 

bond are observed in the region of 809, 1293 cm
-1

, and also absorption bands of the stretching 

vibrations of С-Cl bonds in the region of 2475, 2572, and 2659 cm
-1

 (Fig. 1). 
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Fig. 1. IR spectrum of N, N-diethyl-N- (2-methacryloxyethyl) ammonium chloride 

1
H NMR spectrum of the indicated monomer is characterized by the presence of bands at δ 

= 0.15-1.5 ppm. protons of methyl and methylene groups in the ethyl fragment at the nitrogen 

atom, bands in the region δ = 2.0 ppm protons of methyl groups in the methacrylic fragment and 

the presence of bands in the region δ = 3.28 ppm and 4.59 ppm belonging to the protons of 

methylene groups located respectively at the amine and methacrylate fragment of the molecule 

(Fig. 2). 

 
Fig. 2. 

1
H NMR spectrum of N, N-diethyl-N- (2-methacryloxyethyl) ammonium chloride 
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By determining the melting temperature and ionic conductivity of the synthesized ionic 

liquid monomer N, N-diethyl-N- (2-methacryloxyethyl) ammonium chloride, it was found that it 

is characterized by a fairly low melting point of -63-65 ° C. The ionic conductivity of the sample 

was studied at various concentrations (0.1; 0.3; 0.5 and 1.0%; wt.) of aqueous solutions, and with 

an increase in the concentration of the solution, a slight increase in ionic conductivity was 

observed (Tab. 1). 

Table 1. The dependence of the ionic conductivity of ILM-N, N-diethyl-N- (2-methacryloxy-

ethyl) ammonium chloride on the concentration of an aqueous solution 

The concentration of ILM, (%, wt) 
Ionic conductivity, 

(Cm • cm
-1

) 

0.1 2.28·10
-3

 

0.3 3·10
-3

 

0.5 3.1·10
-3

 

1.0 3.57·10
-3

 

The elemental composition of the monomer determined on a PERKİN ELMER-2400 

device showed almost complete corresponding between the obtained data and the calculated 

ones. Polymers and copolymers synthesized based on ionic liquid monomers, while preserving 

the unique properties of ionic liquids, have become promising in the field of chemistry of High 

Molecular weight compounds as carriers of new complex properties and functions: in catalysis 

[23], electrochemistry [24], nanotechnology [25], in the production of membranes, sensors [26] 

characterized by new operational characteristics. 

We studied the homopolymerization of N, N-diethyl-N- (2-methacryloxyethyl) ammonium 

chloride, as well as its copolymerization with styrene and methacrylic acid. The polymerization 

process of N, N-diethyl-N- (2-methacryloxyethyl) ammonium chloride was carried out in mass 

and in solution using water or an organic solvent of dimethylformamide (DMF) as the reaction 

medium. The influence of various factors was studied: the amount and nature of the initiator, the 

polymerization temperature, the duration of the process, as well as the concentration of monomer 

in the solution on the output of the ionic liquid polymer. It was found that the amount and nature 

of the initiator, as well as the concentration of monomer in the solution, play a significant role in 

the polymerization process. So, when the polymerization process carrying out at a temperature of 

80 °C with the participation of ammonium persulfate (APS) as an initiator in an amount of 1.0% 

wt. and a reaction time of 5 hours, the conversion of ILM is 80.0% wt. While under the indicated 

temperature conditions with an increase in the initiator concentration up to 2% wt. within 3 hours 

the conversion of monomer is 88.9% wt. When the polymerization process carrying out with the 

participation of benzoyl peroxide (BP) as the initiator, a relatively high polymerization rate and 

almost complete conversion of the monomer (98.9% wt.) at the initiator concentration are 

achieved in 3 h. 

A high conversion of ILM is also observed during the polymerization in solution. In 

particular, when the monomer concentration in the aqueous solution is equal to 25% by weight, 

at a temperature of 80 °C, and the amount of ammonium persulfate initiator is 1.0% by weight. 
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calculated on the monomer, the conversion of the monomer over 5 hours is 68.2%, and when the 

amount of initiator is 2% wt. almost complete monomer conversion is achieved. 

The resulting ionic liquid polymer is a gel-like, porous mass, which has a rather high 

swelling degree in DMF (545.5%), methylene chloride (256.8%), etc., which is apparently due to 

the presence of attractive forces between oppositely charged fragments of the macrochain. A 

derivatographic analysis of the synthesized poly- N, N-diethyl-N- (2-methacryloxyethyl) 

ammonium chloride indicates a rather high thermal stability. So, at 200 °C, theweight loss of the  

polymer is practically not observed, and at 648 °C the residual polymer mass is only 13.6% wt. 

We also studied the copolymerization of the indicated ILM with styrene and methacrylic 

acid, with a wide range of monomer ratios using benzoyl peroxide and ammonium persulfate as 

an initiator at a polymerization temperature of 80 °C. The influence of various factors was 

studied, in particular, the ratio of monomers, the nature and amount of initiator, and the 

polymerization time on the copolymer growth yield. It was found that a high copolymer yield of 

73.5% under the studied conditions, in particular, a molar ratio of monomers in the initial 

reaction mixture, is achieved at an ammonium persulfate concentration of 0.5% and a 

polymerization time of 3 hours. With an increase in the styrene concentration in the initial 

mixture, a decrease in the copolymer yield under similar conditions, in particular with a triple 

excess of styrene is 70% (Tab. 2). 

Table 2. The influence of various factors on the copolymerization of N, N-diethyl-N-(2-methac-

ryloxyethyl) ammonium chloride with styrene 
Mass ratio of 
ILM:styrene 

Initiator, 
PSA, 

% 

The duration 
of copolyme-

rization, h 

The yield of 
copolymer,

% 

Initiator, 
BP,  
% 

The durationof 
copolyme-
rization, h 

The yield of 
copoly-
mer,% 

1:1 0.5 3.0 73.5 0.5 3.0 53.2 

1:1 0.5 4.0 74.0 0.5 10.0 69.5 
1:1 2.0 3.0 74.8 - - - 
1:2 2.0 3.0 76.2 0.5 - - 

1:3 0.5 - -  3.0 49.9 
1:3 - 3.0 70.1 1.0 3.0 50.6 

1:4 1.0 3.0 72.0 - - - 
1:9 1.0 3.0 56.8 - - - 

The structure of the synthesized copolymers based on ILM was studied by IR and 

NMR
1
H spectral analysis.Based on theobtained results, there was established the composition of 

the copolymer synthesized at various ratios of monomers in the initial reaction mixture (Fig.3). 
1
H NMR spectral analysis of copolymer samples was carried out on a Fourier spectrometer at a 

frequency of 400 Hz from BRUKER (Germany). 

O O
NH+

+

Cl
-

O O
NH

+ Cl
-

n m

n
m+
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Fig. 3. 

1
H NMR spectra of copolymers based on N,N-diethyl-N-(2-methacryloxyethyl) 

ammonium chloride and styrene, synthesized at a molar ratio of 1: 3 (a) and 1: 9 (b) 

By determining the ratio of protons at the nitrogen atom to the protons of the aromatic ring, 

the ratio of the concentration of ILM units (m) to the concentration of styrene units (n) was 

established. According to theoretical data, the ratio of protons at the nitrogen atom to the protons 

of the aromatic ring is 6: 5 = 1.2. 

According to the NMR spectral analysis of the copolymer synthesized with an ILM: 

styrene ratio of 1: 3, the fraction of IL monomer fragments in the macrochain is 4 times larger 

than styrene fragments, that is, about four units of the ionic liquid monomer correspond to each 

unit of the styrene fragment. In the composition of the copolymer synthesized with an ILM: 
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styrene ratio of 1: 9 molar, the concentration of ILM units in the macrochain is 5 times higher 

than the number of styrene units. 

The obtained results indicate the possibility of controlling the composition of the 

copolymer, in particular by controlling the concentration of ILM in the initial mixture, it is 

possible to synthesize copolymers with different contents of ionic units in the macrochain. 

A similar pattern was observed during the copolymerization of the indicated ILM with 

methacrylic acid (MA). The copolymerization process was carried out at various molar ratios of 

ILM and MA in mass and in solution. It was shown that regardless of the ratio of monomers 

(ILM: MA-0.5 : 3-9 mol) in the initial reaction mixture, their complete conversion is achieved in 

1 hour of polymerization with a practical yield of the copolymer. 

With a threefold excess of MA under similar polymerization conditions, the concentration 

of PSA initiator is equal to 1.0%, the process is completed in 30 minutes with the release of 

copolymer 94.6% wt. In the ongoing studies, the conversion of monomers is established by 

determining the iodine number of the reaction mixture. 

Based on 
1
H NMR spectral analysis, in particular, by determining and comparing the ratios 

of the intensities of the protons of the hydroxyl group with the methacrylic fragment to the 

intensities of the protons of the methylene groups with the ammonium fragment of ILM, the 

composition of the copolymers synthesized at different ratios of monomers in the initial mixture 

was established with theoretical indicators (Fig. 4). In particular, it was shown that the monomer 

composition of the macrochain of the copolymer synthesized with a ratio of ILM to MA equal to 

1: 3 and 1: 9 molar completely corresponds to the initial composition of the reaction mixture. 

The results obtained in this case also indicate the possibility of synthesizing copolymers of  

containing the required amount of ILM. 

CI
-

C C O CH2 CH2 N

C2H5

C2H5

O

CH3

CH2+C COOH

CH3

CH2

CH2 C CH2 C

CH3

C

CH3

O

O CH2 CH2 NH

C2H5 C2H5

HOOC CI

mn

n

m

H

 



SYNTHESIS OF  IONIC LIQUID MONOMER  N, N-DIETHYL -N- (2-METACRYLOXYETHYL) AMMONIUMCHLORIDE … 

 

ISSN: print - 1726-4685; online - 2519-2876 239 

 
 

 
Fig. 4. 

1
H NMR spectra of copolymers based on N, N-diethyl-N- (2-methacryloxyethyl) 

ammonium chloride with methacrylic acid, synthesized at a molar ratio of 1: 3 

(a) and 1: 9 (b) 

Considering that nitrogen-containing compounds have high biological activity, the 
antimicrobial activity of the synthesized ILM and copolymers based on it was studied by serial 
dilution on several strains of microorganisms using meat-pentone agar (MPA) as a nutrient 
medium for bacteria, and for fungi medium of Saburo. 

The study of antimicrobial properties was carried out in comparison with the drugs used in 
practice: ethanol, furatsilin and nitrofungin. As test cultures were taken  Gram-positive 
(Staphylococcus aureus), gram-negative (E. coli), pigment-forming purulent bacilli and yeast-
like fungi (Candida genus). Meat-penton agar with a pH of 7.2–7.4 served as a nutrient medium 
for bacteria, and Saburo for fungi. It was found that the medium of the studied samples ILM 
exhibits a higher antimicrobial activity than the reagents used in practice. Since the ILM 
synthesized by us exhibits antimicrobial activity against bacteria at a dilution ratio of 1: 200, and 
against fungi at a dilution ratio of 1: 400, while the antimicrobial activity of reagents taken as a 
reference is observed only at a dilution ratio of 1: 100. 
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The research cycle also established a sufficiently high CO2 absorbing capacity of ILM at 
a temperature of 20-30 ° C. With an increase in temperature to 50 ° C, complete desorption of 
absorbed carbon dioxide is observed and, thus, the possibility of reusing ILM as a sorbent is 
observed. It has been established that CO2 absorption capacity of synthesized homo- and 
copolymers based on ILM is determined by the content of ILM in the macrochain. With an 
increase in the concentration of the latter in the macrochain, an increase in the sorption capacity 
of the sample is observed, which is apparently determined by the interaction of fragments of the 
macrochain with opposite charges and, consequently, an increase in the possibility of capture of 
carbon dioxide. 

Conclusion  
The obtained results allow us to recommend the studied ionic liquid monomer - N, N-

diethyl-N- (2-methacryloxyethyl) ammonium chloride as an antimicrobial reagent, as well as a 
sorbent for the absorption of carbon dioxide. 

Thus, the cycle of studies determined the conditions for the synthesis of an ionic liquid 
monomer - N, N-diethyl-N- (2-methacryloxyethyl) ammonium chloride and showed the 
possibility of synthesizing homo- and copolymers based on it of an adjustable structure, in 
particular, a certain content of an ionic liquid. 

References: 
1. Huang J., Tao C., An Q., Zhang W., et.al. 3D-ordered macroporous poly (ionic liquid) films  
2. as multifunctional materials.ChemCommun., 2010, Vol. 46, pp.967-969 
3. Yuan J., Giordano C., Antonietti M. Ionic liquid monomers and polymers as precursors of 

highly conductive mesoporous, graphitic carbon nanostructures. Chem. Mater., 2010, 
Vol.22,№17, pp. 5003-5012 

4. Green M.O., Grubjesic S., Lee S., Firestone M.A. The design of polymeric ionic liquids for 
the preparation of functional materials. Polym.rev., 2009, Vol.49, pp.339-360 

5. Anderson E.B., Long T.E. Imidazole and imidazolium-containing polymers for dialogy and 
material science applications.Polymer, 2010, Vol.51, pp.2447-2454 

6. Green M.O., Long T.E. Designing imidazole based ionic liquids and ionic liquid monomers 
for emerging technologies. Polym.Rev., 2009, Vol.49, pp.291-314 

7. Hisashi K., Ryo S., Keita M., Shunta Ishii, et.al. Ionic polymer actuators using poly(ionic 
liquid)electrolytes. European Polymer Journal, 2018,  Vol. 106, pp.266-272 

8. Shaplov A.S., Vlasov P.S., Armand M.,et. al. Design and synthesis of new anionic 
“polymeric ionic liquids” with high high charge delocalization.  Polymer Chem., 2011, 
Vol.2,  №11, pp.2609-2618 

9. Ibrahimova М.J., Аzizov А.H., Аbdullayeva F.М. Synthesis and properties of polymers 
based on ionic liquid monomers. Processes of Petrochemistry and Oil Refining, 2013, 
Vol.14 (3), №55, pp.220-259 

10. Washiro S., Yoshizawa M., Nakajima H., Ohno H. Highly ion conductive flexible films 
composed of network polymers based on polymerizable ionic liquids. Polymer, 2004,  
Vol.45,  pp.1557-1582 

11. Ohno H.,Yoshizawa M., Ogihara W. Development of new class of ion conductive polymers 
based on ionic liquids. ElectrochimicaActa, 2004, Vol.50, pp. 255-261 



SYNTHESIS OF  IONIC LIQUID MONOMER  N, N-DIETHYL -N- (2-METACRYLOXYETHYL) AMMONIUMCHLORIDE … 

 

ISSN: print - 1726-4685; online - 2519-2876 241 

12. Lu J., Yan F., Texter J. Advanced applications of ionic liquids in polymer science. Progress 
in Polymer Science, 2009, Vol.34, №5, pp. 431-448 

13. Mazurkiewicz J.H., Innis P.C., Wallace G.G., et.al. Conducting polymer electrochemistry  in 
ionic liquid. Synthetic Met., 2003, Vol.135-136, pp. 31-35 

14. Chen H., Choi J.H., Cruz D. Salas-d. Polymerized ionic liquids: the effect of random 
copolymer composition on ionic conduction. Macromolecules, 2009, Vol.42, pp.4809-4816  

15. Bates E.D, Mayton R.D., Ntai I., et al. CO2 capture by a task-specific ionic liquid.  
J.Am.Chem. Soc., 2002,  Vol.124, pp.926-927 

16. Tang J., Shen Y., Radosz M., et al. Isothermal carbon dioxide sorption in Poly(ionic-
liquid)s. Ind. Eng. Chem. Res., 2009, Vol.48,  pp.9113-9118 

17. Tang J., Tang H., Sun W., et.al. Poly ionic (liquid) as new material with enhanced and fast 
CO2 absorption. Chem.Commun., 2005, Vol.26, pp.3325-3327 

18. Bara J.E., Hatakeyama E.S.,Gin D.I., Noble R.D. Improving CO2 permeability  in 
polymerized  room-temperature ionic-liquid gas separation membranes through the 
formation of a solid composite   with a room-temperature ionic liquid. Polym. Adv. 
Technol., 2008, Vol.19, pp.1415-1420 

19. Ying W., Xun F., Shenghai Z. et.al. Sensing epinephrine with an ITO electrode modified 
with an imprinted chitosan film containing multi-walled carbon nanotubes and a 
polymerized ionic liquid.  Microchim. Acta, 2013, Vol. 180,  pp. 1325-1332 

20. Tang J., Tang H., Sun W. et.al. Low-pressure CO2 sorbtion in ammonium-based poly(ionic 
liquid)s. Polymer, 2005,  Vol. 46, № 26, pp. 12460-12467 

21. Ibrahimova М.J., Аzizov А.H., Аbdullayeva F.М., et.al. Sorption of carbon dioxide by ionic 
liquid monomer-2-methacryloxyethyl diethylammonium chloride and polymers based on it. 
Chemistry for Sustainable Development, 2017, № 25, pp. 179-184 

22. Ibrahimova M.J., Abdullayeva F.M., Pashayeva Z.N., et.al. Synthesis of new bromine ion-
containing monomers based on methacrylic acid. International Journal of Research Studies 
in Science Engineering and Technology, 2017, Vol.4, pp. 1-5   

23. Ibrahimova M.J., Abdullayeva F.M., Akhmedov F.I., Pashayeva Z.N. Sintezionno-
zhidkostnykh monomerov N, N-dietil-N(-2-gidroksietil)-N-(metakriloksialkil)ammoniy-bro-
midov. Vestnik VGU, ser. Chemistry, Biology, Pharmacy, 2018, №2, pp. 7-13 

24. Liu F., Wang L., Sun Q., et.al. Transesterification catalyzed by ionic liquid sonsupe 
rhydrophobic mesoporous polymers: heterogeneous catalysts that are faster than 
homogeneous catalysts.J. Am.Chem. Soc.,2012, Vol.134, pp.16948-16950 

25. Kun Y., Zhengxi Z., Li Y., Shin-Ichi H. An imidazolium-based polymerizedionic liquid via 
novel synthetic strategy as polymer electrolytes for lithium ion batteries. J. Power 
Sources,2014,  Vol. 258, pp. 150-154 

26. Fukushima T., Kosaka A., Ishimura Y. et.al. Molecular ordering of organic molten salts 
triggered by single-walled carbon nanotubes. Science J., 2003, Vol. 300,  pp. 2072-2074 

27. Hong G., England D., Yan F., et al. New high charge density polymers for printable 
electronics, sensors, batteries and fuel cells.  In: 2

nd
 IEEE International Nanoelectronics 

Conference, INEC., 2008, рp.863-868. 
 

Received: 13.02.2020.  


