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Introduction

Pulsed laser polymerization has emerged as the leading technique for the determination of
the propagation rate coefficient k.1l In the PLP-SEC trace, inflection points (L;; j =1, 2, ...)
are identified that are directly linked to k, via:

L = k, [M], (JAt)

For systems with several radical types, the obtained k;, must be seen as an apparent
averaged one (k; ,,,). For example, in acrylate radical polymerization both end-chain radicals
(ECRs; K, o) and mid-chain radicals (MCRs; k;, ...,) can be present.[23l The tendency of ECRs
to switch to MCRs Is expressed by the backbiting rate coefficient k.

In the present work, a new and accurate method Is presented to determine k., from
inflection point PLP-SEC data.

Kinetic Monte Carlo modeling for the simulation
of the entire PLP-SEC trace

Explicit calculation of the time dependence of the radical concentration
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Differentiation in chain initiation capability Importance of short-long termination
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Experimentl4: PLP of n-butyl acrylate with
DMPA as photoinitiator; frequency: 500 s
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Working principle of the new method

« Variation of the solvent volume fraction < Regression analysis using a detailed

(®;=0-0.75) kinetic Monte Carlo model to

- Independent change of the average MCR Inflection point data In the low
Ifetime frequency range

- Increased sensitivity toward ki,

Equation Bulk (@5 = 0) Solution (®¢ = 0.75)

Dark time [s 1
[s] " 10-2 10-2

Average lifetime ECR [s] 1
e 103 103

bb
Average lifetime MCR [s] 1 ; ,

kp,mcr(l — CI)S)[Iw]o,bulk 1410 5.710

In silico validation of the new method

E In silico experiment: ky, ¢, = kp ap (k,i;;p”t) + e(0) with e(o) a standard normally

distributed error
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Conclusions

Experimental data of the full PLP-SEC trace are accurately described via the kMC
technique

The different chain initiation capability of the DMPA fragments is confirmed and
related to the peak intensities of the PLP-SEC trace

Importance of short-long termination is demonstrated, indicating the possible
extraction of short-long termination kinetics from PLP experiments

PLP-SEC data can be used to test the validity of models for apparent termination rate
coefficients at low monomer conversions

Variation of the solvent volume fraction in the low frequency range allows to accurately
determine ki,
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