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Abstract Free-radical polymerization of polyethylene

glycol methyl ether methacrylate macromer (PEGMEMA)

was studied in aqueous media and in the presence of

potassium persulfate (KPS) as water soluble initiator. An

on-line nuclear magnetic resonance (NMR) method was

applied to record the reaction data and determine the

monomer conversion at various times during the poly-

merization reaction progress. 1H NMR spectrum of reac-

tion mixture containing monomer, initiator and resultant

polymer was continuously recorded in NMR instrument

with the increase of reaction time. By processing the

obtained data from NMR spectrum, the rate equation can

be derived and reaction order can be determined with

regard to monomer and initiator concentration. In other

words, to determine the order of polymerization with

regard to the concentration of reactants in free-radical

polymerization of PEGMEMA, macromer samples with

different amounts of monomer and KPS were prepared and

polymerized at 50 �C. Orders of reaction with respect to

monomer and initiator molar concentrations were equal to

1.025 and 0.480, respectively. The obtained values for

reaction orders in this study were consistent with the

classical kinetic rate equation in which the dependency of

polymerization rate (Rp) on monomer and initiator con-

centrations was equal to 1 and 0.5, respectively. To mea-

sure polymerization activation energy (Ea), the effect of

reaction temperature on the polymerization rate was

investigated and Ea = 37.08 kJ/mol was obtained at the

temperature range of 40–50 �C.
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Introduction

In recent years, due to biological problems of using organic

solvents, scientists have been attracted to water soluble

polymers [1, 2]. Poly[(ethylene glycol) methacrylates]

represents a very interesting family of monomers, since

they are biocompatible and thermo-responsible materials

and their solubility in aqueous solutions increases upon

increasing the size of the ethylene glycol group [3, 4].

The members of this family bearing longer ethylene

glycol chains can be considered as macromonomers bear-

ing a methacrylate end-group. These macromonomers were

polymerized by a variety of techniques including anionic,

free radical, and controlled radical polymerization methods

leading to the formation of graft-like structures [5–7].

The synthesis and modification of PEGMEMA via

catalytic chain transfer polymerization (CCTP) and its

copolymerization with diethylene glycol methyl ether

methacrylate (DEGMEMA) for preparing the thermo-

responsive polymer have been reported by Soeriyadi et al.

[8].

Recently, the free-radical copolymerization of 2-vinyl

pyridine, with oligo[(ethylene glycol) methyl ether meth-

acrylates] with number of average molecular weights

300 g/mol (DPave = 5) and 1,100 g/mol (DPave = 23) for
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