Calorimetric study of the alternating copolymers 

of N-vinylpyrrolidone with 

1,1,1,3,3,3-hexafluoroisopropyl-α-fluoro acrylate


S.D. Zaitsev, A.V. Markin, Yu.D. Semchikov

Nizhny Novrorod State University, Russia, 23 Gagarin Avenue, 

603950, Nizhny Novrorod. E-mail: semchikov@ichem.unn.ru

The feasibility of radical copolymerization of N-vinylpyrrolidone (NVP) with 1,1,1,3,3,3-hexafluoroisopropyl-α-fluoro acrylate (HFA) was clarified for the first time. To determinate the monomer reactivity ratios, the copolymerizations were carried out to low conversion (5%) under the wide range of monomer feed ratios in methyl ethyl ketone (MEK) and tetrahydrofuran (THF) at 60oC with AIBN. The reactivity ratios were rNVP=0.001, rHFA=0.060 in MEK and rNVP=0.005, rHFA=0.057 in THF, which indicated the formation of an alternating copolymer. Following the conventional copolymerization of NVP and HFA, we investigated the possible controlled copolymerization by the Reversible Addition-Fragmentation Chain Transfer (RAFT) process using benzyl dithiobenzoate (BTB) as the RAFT agent. In all cases, samples displayed a polydispersity index below 1.3, the molecular weight increases linearly with conversion and ln([M]0/[M]) almost increases linearly with reaction time. This behavior shows that the RAFT copolymerization of NVP and HFA exhibits controlled/living nature.
Firstly, the calorimetric study of by DCS204F1 Phoenix, equipped with the μ-sensor, from Netzsch-Gerätebau GmbH over temperature range 298 ≤ (T/K) ≤ 573 was carry out. As results, the G-transition was revealed on DSC-curves for substances under study as well as the begining of thermal destruction  temperature was determined. On obtained experimental results the standard thermodynamic characteristics of G-transition and glassy state were estimated. In addition, the some dependences in the parameters of G-transition vs. molecular weights and polydispersity index were determined and discussed.
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