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As we know, today the polymerization of vinyl monomers in an emulsifier solution is one of the 

most widely used methods for the synthesis of acetylene, ethylene and propylene from local raw 

materials of some large-tonnage polymers. 

Therefore, the demand for teaching the theoretical and experimental foundations for obtaining 

monomers and their transformation into polymers is required. 

In recent years, of considerable interest has been the study of the polymerization of vinyl 

monomers containing in their composition, along with a double, a triple bond. 

Such an increased attention to such monomers is due, on the one hand, to their insufficient 

research, and secondly, in most cases, the formation of polymers from them with increased heat 

resistance, semiconductor, magnets, and catalytic properties [1]. 

As is known, the emulsion polymerization of the corresponding vinyl monomers is one of the most 

widely used methods for obtaining a number of large-capacity polymers. Its main advantages 

compared to bulk polymerization and in the presence of organic solvents are as follows: Ease, 

removal of reaction heat and thus prevention of local overheating, formation of polymers with 

increased molecular weight, wide possibilities for controlling the process rate and the properties 

of the resulting products. 

Based on this, in this work, we also studied in detail the polymerization of acetylene monomers in 

the presence of nonionic emulsifiers OP-10 and OS-20, as well as anionic emulsifiers E-30 and 

APPK [2]. 

 

The Discussion of the Results 

When choosing these substances, first of all, they proceeded from their belonging to different 

classes of emulsifiers and suspenders of organic compounds, the wide availability and cheapness 

of chemical sensitivity, the insolubility of the aqueous medium in them of the initial monomers, 

the ease of purification of possible impurities and a number of other factors. 
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The starting monomer (MAEDEA) of methacrylic ether of diethylethynylcarbinol was obtained 

by direct interaction of diethyleneylcarbinol with methacrylic acid chloride in the presence of 

triethylamine in a sulfuric ether medium. The monomer yield, depending on the synthesis 

conditions, was within 60–70% of the theoretical value. After double distillation, he had the 

following physico-chemical parameters; Tboil=350/10 С; d20=0.9643; n=1.5537; Rnid.=46.30; 

Rvych.=46.41. 

The resulting monomer was obtained using the IR spectrumMAEDEK, in which the absorption 

frequency of alkynes with low intensity for three bonds (С С) was shown in the region of 2100-

2300cm-1, by vinyl connection, 1670-1780cm-1 stretching vibrations. 

 Based on this and in accordance with the above tasks, in this section of the work, the emulsion 

polymerization of the synthesized acetylene monomers (MAEDEEK) was studied in detail using 

OP-10 as an emulsifier (condensation product of 10-12 moles of ethylene oxide with a mixture of 

mono- and dialkylphenols with alkyl residues , containing 8-10 carbon atoms).[3]. 

The conditions for the polymerization of the monomers were as follows: At the beginning, the 

polymerization of the monomers was carried out in the presence of various amounts of APPK 

(0.2-2.0 wt.%). In the aqueous phase and under the following other conditions, the concentration 

of DAC is 11.6. 10-3 mol/l, temperature 343K, ratio of monomer and aqueous phase 1:3, reaction 

content and duration 1-4 hours. The obtained experimental data are presented in the figures [1]. 

 
Fig.-1. Kinetics of chemical initiated emulsion polymerization of MAEDEEK at various ratios of 

monomer and aqueous phase: 1-1:1, 2-1:3, 3-1:5, [DAC] = 11.6 * 10-3 mol /l, [APPK] = 0.5 wt.%, 

T = 343K. 

 

As follows from them, the polymer yield and, accordingly, the reaction rate depend little on the 

concentration of OP-10. This is obviously due to the sufficiency in all cases of the amount of 

dispersant to stabilize the monomer droplets in the aqueous phase. It should be noted that such an 

insignificant dependence of the rate on the concentration of water-soluble esters of mono- and 

dialkylphenols with alkyl residues containing 8-10 carbon atoms of emulsion polymerization of a 

number of other vinyl monomers [3, 4]. 

The observed some increase in the rate as the content of OP-10 increases, apparently, is associated 

with an increase in the number of monomer droplets in the aqueous phase. 
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At the same time, the rate of the studied processes under comparable conditions significantly 

exceeds that of bulk polymerization for all monomers. The reason for this, on the one hand, is due 

to the possibility of transferring the chain to OP-10 molecules and, as a result, obtaining from it 

additional initiating radicals with sufficient activity, and on the other hand, the efficiency of 

removing the reaction heat due to the process taking place in such a heat-consuming medium as 

water. , as a result, local overheating is to some extent prevented and the probability of formation 

of substances that inhibit polymerization is reduced. 

In addition, during emulsion polymerization of the studied monomers, as in the case of other vinyl 

compounds, a protective layer of APPK is apparently formed first on the surface of monomer 

droplets and then on the surface of polymer-monomer particles, which prevents their coagulation. 

As a result, the rate of the chain termination reaction also decreases. 

Thus, also by comparing the study of chemical initiated emulsion polymerization of acetylene 

monomers is described by the following equations: 

MAEDMEK w=[J]0.50 [APPK]0.30, MAEDEKli W=[J]0.52 [APPK]0.27, 

MAEMEEK w=[J]0.54[APPK]0.26, MAEECG W=[J]0.55 [APPK] 0.23. 

The emulsion polymerization of monomers, as in the case of the previous processes studied, is 

significantly affected by temperature. In this case, the reactions were carried out under the 

following conditions: temperature 333, 343 and 353 K, DAA concentration 11.6.10-3 mol/l, the 

ratio of monomers and the aqueous phase 1:3, the content of OP-10 0.5 wt. %. From the results 

obtained, it follows that with increasing temperature, in all cases, the formation of polymers 

increases, which is mainly due to an increase in the rate of chain initiation and growth. [7,8]. 

Based on the results obtained, E was calculated and its values for the polymerization of 

MAEDMEK, MAEMEEK, MAEDEEK, and MAEECG are 33.5, 32.3, 34.1, and 32.2 kJ/mol, 

respectively. It can be seen from the given data that the found values of E are significantly less 

than those of the chemically initiated polymerization of monomers in bulk, which is an 

advantageous advantage of carrying out the polymer formation reaction in an emulsion. In this 

case, one of the main reasons for the observed reduced values of E may be the difficulty of 

terminating growing chains due to the process occurring in microblocks stabilized by APPC.. As 

is known [3], as the concentration of the initiator increases, the yield of radicals from the 

components of the initial reaction mixture increases and, accordingly, the rate of the initiation 

reaction increases. In this case, obviously, on the process of initiation into succumbing under the 

action of the initiator, in the accumulating polymer.  

It was found that the yield of the target product depends both on the temperature and on the 

concentration of the initiator. The rate of the process depends on the concentration of the initiator 

to the power of 0.56. The value of the activation energy is 32, kJ/mol. 

These data indicate that the radical polymerization of MAEDEEK in an emulsion medium 

proceeds according to a free radical mechanism, predominantly with bimolecular termination of 

growing chains, the rate of chain termination reaction. 

One of the important characteristics of polymers is their resistance to temperature effects (4). 

Based on this, the thermal stability of the synthesized polymer samples was studied in detail both 

in vacuum and in air at temperatures of 500 K and a heating duration of up to 10 hours. As can be 

seen from them, the samples synthesized in the emulsion turned out to be more thermally stable 
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than those in the presence of organic solvents. This, obviously, is associated with a lower MW of 

polymers, in the second case, due to the significant chain termination both by periradicals from 

the solvent and as a result of chain transfer to its molecules. [5,6,7]. 

Spectral data also show that polymerization proceeds mainly due to the double bond of the 

monomer. The study of the solubility, density, thermal and heat resistance of the obtained 

polymers showed that these properties of poly-MAEDEA depend on the conditions of its 

synthesis. 
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