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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 The measured spectrum of Pb (2.5 mg+« L™")
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Fig. 3 Flow chart of variable selection
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Table 1 Content for Pb and Ni in the sample solution

Fa I ¥ B2 (ICP-AES) /(mg » L™ 1)

%' R 5L JRRE T L T J5 RE IR
Pb Ni Pb Ni
1 1l E gk 0.006 4 0 4,003 84 4
2 B L ik 0.005 4 0 7.001 62 7
3 1L K 0.006 5 0 5.003 25 5
4 B R AR H K 0.002 6 0.001 4 6.001 04 6. 000 56
5 BHAT XK 0.005 2 0 3,003 64 3
6 BT K 0.4208  1.195  8.084 16 8. 239
T AT TEAKREE 0.0033 0 2.002 64 2
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Study of Variable Selection Method Based on PLS for Quantitatively
Measuring Heavy Metal in Water with LIBS

HU Li', ZHAO Nan-jing** , LI Da-chuang', TANG Lei', FANG Li*
1. School of Electronic and Information Engineering, Hefei Normal University. Hefei 230061, China
2. Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China

Abstract The spectral characteristics of multiple variables were regularly extracted for concentration inversion in the quantitative
analysis of heavy metal with LIBS. However, overlapped spectral information might be contained among variables and the com-
plexity of the regression model also would be increased. To extract effective feature variables, the variable selection method
based on PLS was studied. PLS model established with the concentration of the element under test used as the dependent variable
and multiple LIBS spectrum characteristic variables used as independent variables. The optimal variable subset was extracted on
the basis of the original variable importance projection index for variable selection. The results showed that the optimal variable
subset for Pb was composed of the Pb [ 405. 78 nm peak. the spectral values before Pb | 405. 78 nm peak. the intensity cor-
rected by the internal standard element and the signal to background in lake water, and the correlation coefficient square of the
training set was 0. 912. The optimal variable subset was used for PLS regression analysis, and RSD and RE of the test set were
10.2% and 7. 9%, respectively, significantly better than the predictive results of the internal standard. It also showed that vari-
able screening results for different elements and different water samples was applicative to some extent, but the internal standard
element failed in correction for different water samples. The results provided high quality characteristic data for the LIBS quanti-

tative analysis, and the methods also provided a reference for other quantitative analysis involving variable selection.
Keywords Spectroscopy; Laser induced breakdown spectroscopy; Variable screening; PLS model
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