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Abstract: The study aims to optimize dispersive liquid—liquid microextraction (DLLME) of decabrominated diphenyl ether
(BDE-209) in water samples rapidly through genetic algorithm neural network (GANN) model. A GANN model was
established based on an orthogonalized experiment of BDE -209 DLLME. Convergence speed, learning precision and
generalization were compared between BP neural network model and GANN model. Matlab genetic algorithm toolbox was
applied to seek a solution of DLLME optimization, and the optimum DLLME conditions were validated by experiments.
Average errors between predicted and experimental values of extraction recovery were less than 14.41%, and R* was 0.8887.
The optimum DLLME condition of BDE-209 was 10uL of tetrachloroethylene, 0.71mL of acetone, pH 5, 20% of NaCl and
extraction time of 10min. Results showed that the extraction recovery and enrichment factor of optimum condition had an
increase of 54% and 580 respectively through GANN model.
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Table 1 Orthogonal experimental factors and levels of DLLME BDE-209
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Fig. 1 Training errors and training epochs based on BP
neural network model and GANN model
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Table 2 Optimization and validation of extraction conditions of DLLME based on the GANN model through Matlab software

ER

W pH SEF ApL) B(mL) C F(%) G(min) Matlab GALE BEShE BIUFLKE EF
1 9 R 111 0.9 WEZHE 250 10 104.67 90.65 648
2 5 R 102 0.71 MEZE 200 5 88.26 78.54 654
3 5 N 10 0.71 mEZE 200 10 80.16 104.75 806
4 9 R 10.1 1.09 CF 4

299 5 108.99 93.71 9371
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