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Abstract A novel generalized least square (GLS) esti-

mator program was employed for determination of styrene

(STY)/butyl acrylate (BA) reactivity ratios synthesized by

solution copolymerization method. The monomer reactiv-

ity ratios as well as the 95 % individual confidence limits

were determined by application of conventional linear

methods like Finemann–Ross, Ezrielev–Brokhina–Roskin,

Joshi–Joshi, Kelen–Tudos, modified Kelen–Tudos, exten-

ded Kelen–Tudos and Mao–Huglin. The estimation process

was performed by applying techniques based on ordinary

least square (OLS) and GLS approaches and the results

were compared. The results showed a fairly good agree-

ment between the experimental and calculated copolymer

compositions. The model was then successfully validated

through handling regression models with error terms that

are heteroskedastic or autocorrelation, or both and clearly

showed that the model was able to predict the reactivity

ratios by accounting response error structure. Based on the

copolymer compositions determined by 1H NMR, the

reactivity ratios of STY and BA were found to be 0.886634

and 0.216369, respectively, by Mao–Huglin method

through the GLS approach, and this new estimation method

shows the best linear estimations for the monomer reac-

tivity ratios. The present paper shows a new estimation

integral approach for determining the monomer reactivity

ratios by different conventional linear methods at low and

high conversions in EViews software and the calculated

values are discussed in terms of regression models.
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Introduction

Monomer reactivity ratios, which play the most essential

role in copolymerization, provide great incentives for

revealing the copolymerization mechanism, copolymer

components, relationship between the feed ratio and con-

version and sequence-length distributions of copolymer. In

the study of copolymerization kinetics, determination of

monomer reactivity ratios is a challenging area for both the

academy and industry. It is important, especially for

making copolymers with required physicochemical prop-

erties [1–3]. Over the last two decades, a vast amount of

data on reactivity ratios has been accumulated for

copolymers, especially styrene and butyl acrylate copoly-

mer. The results obtained for the same systems by different

methods are usually incompatible with each other.

Although the copolymerization of styrene with acrylates is

very important to industry for applications such as paints,

adhesives, and coatings, yet these systems have not been

studied extensively. The monomer reactivity ratios of sty-

rene and butyl acrylate for their free radical copolymeri-

zation were calculated by different methods and a

comparison of these methods was made [4–7]. In our

previous article, we studied the reactivity ratios of the

styrene/butyl acrylate (STY/BA) system in detail. We also

investigated the effect of conversion on the monomer

reactivity ratios. Dubé et al. [4] developed a mechanistic

model to analyze this system in its full range of conversion.

Kinetic analysis of STY/BA copolymerization has been

studied with a pulse-laser polymerization technique and,

from studies of steady-state free radical copolymerization,
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