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Prediction of the Thermal Conductivity of Organic Compounds
Based on the Genetic Algorithm

SHI Jingjie, YUAN Xiongjun, SHAO Hui, WANG Kaiquan, CHEN Haiqun
(School of Environmental &. Safety Engineering, Changzhou University, Changzhou 213164, China)

Abstract ; The quantitative relationship between the thermal conductivity and the molecular structure of the
organic compound was investigated based on the QSPR principle. The datasets of 178 kinds of organic com-
pounds were randomly divided into the train set (142) and the test one (36). GeneticAlgorithm (GA) was
well adapted to the variable selection. As a result, five descriptors were screened out from a large pool of
calculated descriptors as input parameters for the model. Coupled with these descriptors, Multiple Linear
Regression (MLR) method was employed to build the GA-MLR model. In the model, the square correla-
tion coefficient (R?) of the train set and the test one were 0. 808 0 and 0. 742 2, and the Root Mean Square
Error(RMSE) were 0. 109 8 and 0. 129 3, respectively. The above results showed that the built modelis
robust are very satisfying. Then, the sample was analyzed with the residual analysis as to further validate
no systematic error in the process of the model. In addition, Y-randomization was applied to determine that
there is no chance correlation in the model. It was seen that the established model had strong stability. This
research provides a new and effective method for predicting the thermal conductivity of organic com-

pounds.
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