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Pb Detection in Paint Coatings Through Combined Laser-Induced
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Abstract Laser-induced breakdown spectroscopy (LIBS) was applied in this study to quantitatively detect heavy
metal lead (Pb) in paint coatings. By optimizing experimental parameters, the plasma spectrum of the paint coating
within 308-417 nm was collected using a multi-channel spectrometer. Univariate and multivariate linear regression
together with competitive adaptive reweighted sampling-partial least squares (CARS-PLS) analyses were later
performed on the obtained Pb data of paint coatings to achieve more accurate quantitative results. Among the three
analytical models, CARS-PLS displayed the highest accuracy; the determination coefficient of the calibration set was
0.991, and the relative errors of 4% and 7% of the predicted samples were 1.4% and 1.5%, respectively. Thus,

CARS variable screening effectively screened important Pb-related data, and accurately detected Pb in the paint

coating when combined with PLS.
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Reference content of lead in paint coating samples

Table 1

Sample number Reference content /%

1% 0.014
24 0.015
3# 0.027
44 0.036
5% 0.042
6% 0.055
&= 0.11
8+ 0.15
9% 0.17
10# 0.24
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model for correction set
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Table 2 Prediction result of each analysis model for sample of prediction set

. Univariate calibration MLR ALL-PLS CARS-PLS
Predict Reference
Predicted Relative Predicted Relative Predicted Relative Predicted Relative
set  content /%
contend /% error /% contend /% error /% contend /% error /% contend /% error /%
44 0.036 0.032 11.1 0.0403 11.9 0.0317 11.9 0.0365 1.4
78 0.11 0.093 15.5 0.1086 1.3 0.1199 9.0 0.1116 1.5
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