Prediction of Monomer Concentrations in Copolymerization Reactions from Infrared (IR)
Spectra
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Fourier-transform infrared (FTIR) spectroscopy is generally used for the identification of functional groups
and normal modes of vibration in a molecule. Since the absorbance of a solution at structure-specific
wavenumbers are proportional to the concentration of the solution (Beer-Lambert law), one can estimate
concentration of the reactants from the peaks of the spectra. However, quantitative analysis of FTIR spectra
becomes difficult for copolymerization reactions where peaks of absorbance from different components,
such as, comonomers and polymers, are usually overlapped. Hence, analyzing IR spectra for estimating
residual concentration of monomers in copolymerization reactions forms a fundamental issue in the field
of chemometrics. In this talk, two methods for the prediction of monomer concentration from IR spectra
are discussed. The first approach uses wavelet transforms to decompose overlapped peaks of reaction data
into features which are used as input for elastic net regression model for the prediction of reactant
concentration. In the second approach, monomer mixture data of two reactant monomers is utilized as
training set where second derivatives of spectra enhance the separation of overlapping peaks, thereby
improving the resolution and prediction of monomer concentrations. These methods were used on five

different monomer combinations in copolymerization reactions, showcasing their practical use.
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