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RESUMEN

Para un mercado cada vez mas demandante de materiales con propiedades especificas, y competitivos en
costos, se desarrollan polimeros de disefio que mejoran notablemente ciertos aspectos que resultan vitales
para su aplicacion [1]. Para sintetizar el nuevo material requerido se invierte mucho tiempo y dinero en
pruebas que resultan fallidas al momento de medir sus propiedades.

En nuestra linea de investigacion, hemos desarrollado una metodologia basada en QSPR (Quantitative
Structure—Property Relationships) adaptada para predecir propiedades de polimeros de alto peso molecular
gue aun se encuentran en la etapa de disefio, previo a su sintesis. Esta posibilidad de estimar propiedades
sobre moléculas virtuales, permite al disefiador tomar decisiones sobre la estructura, composicion, peso
molecular y hasta polidispersion del nuevo material, sin necesidad de sintetizar para medir propiedades.
Hasta el momento los modelos computacionales predictivos desarrollados se basaron en modelos
moleculares sintéticos (mondmeros-trimeros) de los materiales de nuestra base de datos. Se obtuvieron muy
buenos desempefios estadisticos en la prediccién de propiedades mecanicas para polimeros lineales de alto
peso molecular [1-3].

En este trabajo, se muestran los resultados de una metodologia novedosa sobre modelado molecular para
describir a estos materiales poliméricos polidispersos. El objetivo es obtener modelos computacionales méas
robustos creados desde datos que los modelan de forma mas real. Contando con una base de datos que
incluye pesos moleculares promedio: Mn y Mw, se reconstruyeron las curvas de dispersion (considerando
distribucion log-normal). Se tomaron 10 intervalos de peso molecular y se graficd un representante
promedio de cada intervalo. Estos archivos .MOL se ingresaron en un software para calculo de descriptores
moleculares y de este modo logramos definir una base de datos que representa la polidispersiéon natural de
estos materiales. Estos descriptores moleculares constituyen el insumo para el desarrollo de nuevos métodos
de prediccion QSPR especificamente disefiados para el estudio de materiales poliméricos.

ABSTRACT

For an increasingly demanding market of materials with specific properties and cost competitive, polymers
are designed for significantly improve certain aspects that are vital for application develop [1]. To
synthesize the new material, is required invest much time and money on tests that fail when their properties
are measured.

In our research group, we have developed a methodology based on QSPR (Quantitative Structure- Property
Relationships) adapted to predict properties of high molecular weight polymers which are still in the design
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stage, prior to synthesis. This ability to estimate properties of virtual molecules can be useful to decide the
structure, composition, molecular weight and polydispersity of the new material without synthesizing to
measure their properties. Until now, the developed predictive computational models were based on synthetic
molecular prototypes (monomers and trimers) of materials from our database. Very good statistical
performances were obtained in predicting mechanical properties from the tensile test, for linear polymers of
high molecular weight [1-3].

In this work, a novel methodology for describing polymeric materials that have a characteristic dispersion of
molecular weights is discussed. The goal is to obtain more robust computational models created from data
that model these materials in a more realistic way. Molecular modeling was performed considering the
polydispersity of these polymers. We have a database that includes average molecular weights: Mn and Mw,
and from these values the dispersion curves were reconstructed (considering log- normal distribution) for
each material. Ten molecular weight ranges were taken from the curve and for each a representative
average molecule was plotted. All molecules files (e.g. .MOL) were entered into software for calculation of
molecular descriptors for defining a database that represent the natural polydispersity of these materials.
These molecular descriptors are the input for the development of new QSPR prediction methods specifically
designed for the study of polymeric materials.
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