Study of kinetics of  poly(ethylene glycol) methyl ether acrylate and methyl acrylate polymerization
Bukin E. A., Zaremski M.Yu.
Lomonosov Moscow State University, Department of chemistry, Russia
bukin997@gmail.com
The work is devoted to study of kinetics of poly(ethylene glycol) methyl ether acrylate  (PEG-A), methyl acrylate (MA) polymerization and their copolymezization based on SET-LRP technique applying Cu(0). дать кухню процесса
First, the polymerization heat of PEG-A was measured using differential isothermal calorimetry. It amounts 86,5 kJ/mole. Thus it exceeds MA polymerization heat valued as 75 kJ/mole.  
Second, the kinetic curves were plotted using program based on Simpson method. Related rate of MA-PEG-A statistic SET copolymerization (1:1 by volumes) appeared to be 2 times higher than homopolimerization of MA and PEG-A each.

Then, method of simultaneous in situ determination of (Cu(Me6TREN)Br and Cu(Me6TREN)Br2) concentration using UV-visible spectrophotometry was developed. Methyl acrylate SET-LRP was found to have two kinetic regions. In the first short region the concentration of Cu(Me6TREN)Br is growing and of Cu(Me6TREN)Br2 is  a quasi-stable. In the second basic region the concentration of Cu(Me6TREN)Br is quasi-stationary and of Cu(Me6TREN)Br2 is growing according to t1/3.

The rate constants of some elementary reactions taking place during SET were estimated according to equation derived by Harrison and Nicolas in 2015 [1]. 
At last, for high-effective MA polymerization the procedure of straight Cu(0) coating on glass surface was developed [2]. The use of X-ray diffraction showed that the coating obtained is an individual substance of Cu(0) with almost no impurities and additional products. The film was shown to consist of 10-12 nm crystallites. Differential isothermal calorimetry analysis showed the high polymerization rate in the presence of  Cu(0) as a film. The relative rate (divided by Cu-weight) was thousand times higher than one for ordinary Cu(0)-wire coinitiator form. However, 100% yield of the reaction using Cu(0)-film was not reached. Using ICP-AES and EPR it was revealed that polymer obtained with Cu(0)-film contained 5 times less Cu-admixtures than one obtained with wire. Further product purification using Al2O3-chromatography and Dowex resin allowed to reduce the admixtures to concentrations of down to 1.5-2 ppm.
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