
INTRODUCTION

Benchmark propagation rate coefficients, kp, have been obtained for styrene, many

methacrylates, butyl and methyl acrylate, vinyl acetate, and methacrylic acid by critical

evaluation of literature data and bespoke experiments. These efforts have been extended

to termination rate coefficients, initiation rate parameters, backbiting, copolymerization

and reversible-deactivation radical polymerization kinetics. A machine accessible
databank for kinetic coefficients has also been launched. These projects rely on accurate

and reproducible molecular weight data, typically obtained using size exclusion

chromatography (SEC). Thus, a new project will study the reliability and reproducibility of

the SEC technique, and provide best practices for the reporting SEC analyses.

PROJECTS

There is a continuing need for reliable, benchmarked kinetic data which extends beyond radical 

polymerizations. However, access to equipment and funding is limited. 

Accurate and reproducible molecular weight determination is fundamental to kinetic studies of 

polymerizations – a round robin interlaboratory study on size exclusion chromatography is underway. Other 

planned projects seek to establish benchmarked kinetic parameters for non-radical polymerizations, as well as 

to develop best practices for data curation and management to faciliate the application of artificial intelligence 

and machine learning techniques. 
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Project Number TGL Project Title

2009-050-1-400 G. Moad
Critically evaluated rate coefficients associated with initiation 

of radical polymerization 

2013–051–1–400 G. T. Russell

Critically Evaluated Rate Parameters for Chain-length-

Dependent Termination Kinetics in Radical Polymerization of 

Styrene and Methyl Methacrylate 

2017-028-1-400 R. A. Hutchinson, T. Junkers
Critically evaluated rate coefficients for backbiting in acrylate 

radical polymerization

2019-023-1-400 A. M. van Herk
Experimental methods and data evaluation procedures for the 

determination of radical copolymerization reactivity ratios

2019-045-1-400 T. Junkers
Development of a Machine Accessible Kinetic Databank for 

Radical Polymerizations

2022-030-2-400 T. Junkers, S. Harrisson
Accuracy of size exclusion chromatography in relation to 

polymer synthesis and polymerization modelling 

2018-009-2-500
D. Shaw (ISCED 

Interdisciplinary Project)

Guidance for the Compilation, Critical Evaluation and 

Dissemination of Chemical Data 

IUPAC Monomer Database: 

www.sql.polymatter.net

Or get the app!
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Benchmarked activation energies and pre-exponential factors of propagation 
rate coefficients in free radical polymerization

Modeling and mechanistic studies into free-radical polymerizations are

important for science and industry, but completely different model

assumptions and parameter values are often reported for ostensibly the same

systems.

The projects of the IUPAC Subcommittee “Modeling of Polymerization
Kinetics and Processes” aim to harness international collaborations to

establish standard methodologies for data generation and produce reliable,

critically evaluated kinetic parameters for use by the international polymer
community.
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