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and thermal studies of poly(N-vinyl-2-pyrrolidone–maleic
anhydride–styrene) terpolymer
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Abstract A series of poly(N-vinyl-2-pyrrolidone–maleic

anhydride–styrene) terpolymers have been synthesized

using titanium(III)-dimethylglyoxime redox initiator sys-

tem. The usage of redox initiators in the terpolymerization

was limited; hence it should be considered as a new

approach. The reactivity of the monomers has been studied

by well-accepted Kelen-Tudos and Fineman-Ross linear

methods and compared with the nonlinear RREVM

method. The results also suggested that the RREVM

method is the most reliable and superior method for the

estimation of reactivity ratios. The reactivity ratios for the

terpolymer (r1 0.99 and r2 0.05) obtained from the RREVM

method showed that the N-vinyl pyrrolidone-maleic anhy-

dride complex was more predominant than styrene in the

terpolymer and the complex had more attraction toward

itself than styrene. The microstructure determination study

depicts that alternating polymer can be prepared by

increasing the styrene feed content. The resonance factor

and polarity of the complex were calculated as 5.01 and

0.93, respectively, which were different from those of the

individual monomers. These calculations would help in

predicting the association of monomers during copoly-

merization. It was observed that the glass transition tem-

perature of the terpolymer increased as the complex ratio in

the terpolymer increased. The terpolymer was thermally

stable up to 323 �C.

Keywords RREVM, microstructure � Q-e values �
Reactivity ratio � Thermal properties � Titanium (III)-DMG

redox initiator

Introduction

Terpolymerization has sustained in bringing interest to

both academia and industry, because it can be used for

synthesizing new polymeric structures with an extensive

range of properties. A vast majority of literature is avail-

able on homo- and co-polymerization, but there is lack of

information on kinetic and synthetic aspects of terpoly-

mers. The problem is mainly due to the difference in

monomer reactivity ratio [1].

Charge transfer complex (CTC) radical terpolymeriza-

tion involves the donor–acceptor concept and is one of the

methods for preparation of macromolecules having unique

properties [2, 3]. These polymers are applied as water

dispersing agents, print additives, thickening agents, and

carriers of biologically active substances [4]. The radical

terpolymerization of N-vinyl pyrrolidone (NVP), maleic

anhydride (MA) and styrene (St) has been reported by Hu

et al. [5–7]. They showed that NVP–MA–St formed a

terpolymer by CTC between NVP–MA and MA–St. The

polymerization of NVP with MA and St with MA gives an

alternating copolymer through formation of donor–accep-

tor complex between NVP–MA and MA–St [8–10].

Although Hu et al. [5–7] reported on NVP-MA-St ter-

polymer, they used c-ray radiation for terpolymerization.

Moreover, the authors did not provide any information

about microstructure, sequence distribution and thermal

studies.

In the present study, we introduced for the first time Ti(III)-

dimethylglyoxime redox initiator for terpolymerization, as
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