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Introduction

Copolymers of dialkyl vinylphosphonates have gained 
great attention in polymer chemistry due to several spe-
cial properties. These polymers could be designed to have 
flame-retarding effects [1, 2], adhesion to metal oxides [3], 
anti-corrosion properties [4, 5], selective polymer sorbents 
[6] and biomedical applications [7]. Dialkyl vinylphospho-
nates (alkyl = methyl, ethyl, iso-propyl) have a relatively
good ability to radical polymerization, but only oligomers 
were obtained [8–10]. To obtain high molecular weight 
polymers, recent studies have shown that diethyl vinylphos-
phonate can be polymerized by rare earth metal-initiated 
group transfer polymerization [11–14]. High molecular 
homopolymers of dialkyl vinylphosphonates were obtained 
by anionic polymerization [15]. Dialkyl vinylphosphonates 
can be radically copolymerized with several monomers 
such as styrene, acrylonitrile, and methylmethacrylate [16, 
17] for various applications.

The aim of this paper is to present the synthesis and 
characterization of copolymers prepared by radical copoly-
merization of dimethyl vinylphosphonate (DMVP) and bis-
phenol A ethoxylate dimethacrylate (BEMA) (Mn ~ 1700) 
at different molar ratios from 1:1 to 5:1 using UV light and 
photoinitiator. UV curing method is an attractive technique 
from environmental point of view because the photopolym-
erizable formulations are free of organic solvents, and the 
advantages are noteworthy due to low energy consump-
tion, low-temperature operation (room temperature) and the 
possibility to coat various substrates (wood, plastics and 
paper) [18]. By applying the UV curing method we have 

Abstract Dimethyl vinylphosphonate (DMVP), a very 
promising monomer, was copolymerized with acrylic mon-
omer bisphenol A ethoxylate dimethacrylate (BEMA), in 
different molar ratios, by radical photoinitiated polymeriza-
tion in the presence of photoinitiator Darocur 4265 (3 wt%) 
and in the absence of solvent. The UV light polymeriza-
tion was an efficient method to obtain polymers in a green 
procedure. The molar ratio between DMVP and acrylic 
monomer BEMA varied between 1:1 and 5:1. The copoly-
mers were characterized by FTIR, thermal analysis, water 
uptake and conductivity. From the ATR-FTIR spectra of 
DMVP-BEMA copolymers at the molar ratios of 1:1–5:1, 
it was observed that the intensity of P-O-C aliphatic band 
increased with increases in DMVP content. The synthe-
sized copolymers showed good thermal stability in the 
range of 335–390 °C. DMVP:BEMA copolymer at 1:1 
molar ratio displayed the highest stability, with decompo-
sition temperature above 390 °C, the highest temperature 
in the series. The water uptake decreased with increases 
in DMVP content and this behavior was correlated with 
the ionic conductivity. Based on the Bode diagrams, the 
ionic conductivity of DMVP:BEMA of 1:1 molar ratio 
was 6.15 × 10−8 S cm−1 and that of DMVP:BEMA of 2:1
molar ratio was 3.69 × 10−8 S cm−1 which were consid-
ered promising as valuable conducting materials.
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