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Abstract: Environmental pollution by polychlorinated dibenzofurans (PCDFs) is one of the global environment is-
sue. Photolysis is the main pathway of PCDFs degradation in the environment. In this paper, molecular electronega-
tivity distance vector (MEDV) descriptors, based on two-dimensional topological structure, are used to describe the
structures of PCDFs compounds. Using multilayer perceptron neural network (MLP-ANN) and support vector ma-
chine (SVM), a quantitative structure-property relationship (QSPR) study was performed to correlate the photolysis
half-lives (t,,) of PCDFs adsorbed on the spruce needles and fly ash surfaces with their molecular structures.

Meanwhile, the stability of the model was tested by cross validation and the external validation of the test samples.
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The aim of this study is to provide a new idea or method reference for QSPR study on the photolysis mechanism of
PCDFs. The established models, especially the MLP-ANN model showed good stability and predictive ability. The

correlation coefficients including cumulative multiple correlation coefficient of training set (R

cumulative cross-

cum?

validated R, of training set Q,, and external Q of test set Q,,) of the MLP-ANN model are 0.850, 0.816, 0.954
(spruce needles) and 0.892, 0.753, 0.897 (flying ash surface), respectively.

Keywords: polychlorinated dibenzofuran (PCDFs); molecular electronegativity distance vector (MEDV); photoly-
sis half-life; QSPR; multi-layer perceptron-artificial neural network (MLP-ANN); support vector machine (SVM)
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3 #£R 5418 (Results and discussion)
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Fig. 3 Correlation between predicted value and experimental value of PCDFs photolysis half-life on the surface

of spruce needles (a) and fly ash (b) by multi-layer perceptron-artificial neural network (MLP-ANN)

(a)
2.0r o|4:4E Training set
AR AE Test set
1.9¢ )
=
2 A
g% 1.8} 8°%¢ 8% °o
=3
o]
S S
. 3 8,
]‘6 1 1 1 1
1.6 1.7 1.8 1.9 2.0

Ll

Experimental

(b)
2.3F ¥ ..
o Y44 Training set
AR EE Test set
22f ” g
(e}
g 21t ° ©
£3 o B
=29
EE 20 oo B8
o o “®
o %0
1.9+
1.8F

18 19 20 21 22 23
JH{E

Experimental

4 ZFEEN(SVM)RE i PCDFs ER 12510 (a) F1 %Ik (b) RENFERFHNES SWEMEXE

Fig. 4 Correlation between predicted value and experimental value of PCDFs photolysis half-life on the surface

of spruce needles and fly ash by support vector machine (SVM)
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