Multivariate Curve Resolution: A simple and versatile tool for the análisis of chemical multicomponent systems 
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The analysis of multicomponent systems relies on the combination of sophisticated instrumental techniques and suitable data analysis tools. Many differences can be encountered on the compositional variation and the chemical problem behind a multicomponent system but, very often, the raw measurements collected can be described with a model consisting of the composition-weighted sum of the signals of their pure components. This bilinear model can respond to the true underlying variation of the data, e.g., the Beer-Lambert law in spectroscopic measurements, or can be a primary valid approach to explore and interpret complex variations in data tables, as in environmental data.

Multivariate Curve Resolution (MCR) was designed to unravel the pure compound information from the non-selective raw experimental measurements collected from multicomponent systems. The success of this method lies on its simple mathematical background that allows for an easy introduction of tailored chemical and mathematical information in the algorithms and for the adaptation to work with very diverse data sets, in terms of chemical nature and inner mathematical structure. These features transform the mere mathematical MCR algorithm into a specific problem-oriented data analysis tool.

The power and versatility of MCR is shown in three different fields: biological processes, where the kinetic and thermodynamic behaviour of the biomacromolecules is often impossible to be modelled by classical physicochemical laws; spectroscopic images, where the compositional change along the pixels has only a local defined pattern, and environmental data, where overall pollution patterns can be described as a sum of the contributions of different chemically characterised sources. The different nature of the examples presented will help to show the flexibility of the approach and the different chemical outcome according to the problem analysed.

