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Abstract

In this study, the density for binary and ternary mixtures of benzyl alcohol, n-hexanol and water was determined experimentally in
a composition range influenced by the miscibility of the components, four temperatures, 293.15, 303.15, 313.15 and 323.15 K,
respectively and atmospheric pressure (0.1 MPa). The excess molar volume was calculated in correlation with composition,
normalized temperature and refractive index, easily to determine experimentally using a small amount of substance. The 108 data
sets were mixed, then randomly divided into 93 for training and 15 for validation stages. For the modelling purpose, artificial neural
networks (ANN), with one or two layers of hidden neurons, were built. The best performance was obtained with the ANN neuronal
model (4:8:4:1). The standard deviation calculated in the training stage is + 0.0059 cm>mol’!, and + 0.070 cm? mol™! in the validation
stage. The results obtained with neural models were also compared with those provided by the regression algorithms: k-Nearest
Neighbor, Random Forest, Support Vector Machines and Linear Regression. The performance of the Random Forest model with
1000 trees is significantly better than that of the neural model (4:8:4:1). In the validation stage, the correlation coefficient for the
Random Forest model was 0.9265, while for the neural model (4:8:4:1) it was 0.6595.
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