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BACKGROUND

» ANN have been used in QSPR/QSAR models for predicting physicochemical
properties and degradation rates related to multimedia chemical partition

» Screening of chemicals is usually based on their degradability in the
environment.

GOALS

» Develop screening multimedia chemical partiton (MCP) models from
molecular information by using neural and kernel algorlthms.

« Divide data sets into appropriate families to improve the prediction of
chemical fate

DATA AND METHODOLOGY

» Experimental data of 383 chemicals (74 included in 2007 CERCLA priority
list of hazardous substances )
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* MCP source code: SimpleBox 3
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« Scenario: The Netherlands
» Reference emission: 1 ton/yr in air (other emissions have also been studied)

 Molecular Descriptors (MDs): MW, MR, IP, HOMO, LUMO, y, PO, %, SA,
2, AH;and T,

* Functional Group Counts (FGCs): 12 types of atoms, 3 bond types (single,
double, triple), 18 different functional groups (Aldehyde, amide, etc.), 8 ring
types

« Algorithms: BP NNs, support vector regression (SVR), self-organizing maps
(SOM) and K-means
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RESULTS AND DISCUSSION

Error trend: diagnostics and proposals
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Criteria for chemical classification

« Classification according to degradation EMIS, + IMP. + Z XCH.C.
rates in air, water, sediments and soil C < ' 5 s
'V, k; +FLOW® +DEP, + Y XCH;

i

+ Classes of low and high degradability
have been obtained with SOM and K-
means algorithms.

SVR models with MDs
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SVR models with FGCs
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CONCLUSIONS

* Neural and kernel algorithms and FGCs can be used to screen the fate of
chemicals

» Multimedia chemical fate is reasonably well estimated when chemicals are pre-
classified according to their degradation
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