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Copolymers have a microstructure defined by their constituent monomers’sequence. This microstructure can
have a wide-ranging impact on its structure-function properties and is often difficult to control during poly-
merization, thus is crucial to understand. Quantification of synthetic copolymer microstructure is challenging
due to the large heterogeneity of molecular species and the limited classes of analytical instrumentation avail-
able to study high molecular weight molecules. Polymer chromatography is an attractive technique due to
its ability to capture distributed properties, and tune separation selectivity for molecular weight (i.e. chain
length) or monomer chemistry. It is performed using the broad tools of high-performance liquid chromatogra-
phy (HPLC), but with careful attention paid to the thermodynamics of the polymer-solvent-porous substrate
interaction. The most common application of polymer chromatography is size exclusion chromatography
(SEC), where enthalpic interactions are minimized and the resulting separation is driven by the entropic ten-
dency of large molecules to avoid small pores. This results in a separation by solute size and is the standard
approach to quantify a polymer’s molecular weight distribution.

Other experimental situations are possible. For example, if a solvent-substrate pair is selected to approximately
balance entropic exclusion and enthalpic adsorption, the retention effects of chain length can be muted. This
phenomenon is called the critical point of adsorption (CPA) and has been shown to be sensitive to copolymer
composition and microstructure [1]. The elution of polymers can be modelled in these conditions with a
relatively simple interaction model [2], which was extended numerically to more complex polymers [3]. This
work further extends these approaches to a real-world characterization problem: assessing andmonitoring the
transesterification of a novel polyesterwith PET.Thiswas accomplished by including aMarkovChainmodel to
describe the copolymer microstructure [4] and development of suitable chromatographic and spectrographic
conditions. We show that the degree of transesterification can be quickly and accurately assessed using these
methods. Further, we show how this approach is applicable to any copolymer system that elutes at a CPA.
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