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Rapid Determination of Heavy Metals Pb in Paper-based Food Contact Material by Laser-induced Breakdown Spectroscopy
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Abstract

by laser-induced breakdown spectroscopy. [ Method ] Pure lead nitrate samples,lead nitrate samples with different Pb contents , dixie cup samples

(1. College of Aviation Engineering, Anyang University, Anyang, Henan 455000
[ Objective | The research aimed to establish a method for rapid determination of heavy metal Pb in paper-based food contact material

and paper food bags were prepared. Samples were detected by laser-induced breakdown spectroscopy ( LIBS),LIBS spectra has been obtained.
The spectral data was analyzed. The LIBS emission lines for the determination of Pb in paper-based food contact material was 405. 78 nm. [ Re-
sult] The Calibration curve was established by the LIBS spectra intensity and the concentrations of Pb in lead nitrate samples. The correlation co-
efficient was 0. 996. The results were verified by the dixie cup samples with different lead contents,and the average relative standard deviation was
2.93%. Eight different kinds of paper food bags were detected by this method,and LIBS spectra was obtained. [ Conclusion | LIBS can be applied

to the determination of heavy metals Pb in paper-based food contact material.

Key words Laser-induced breakdown spectroscopy ; Paper-based food contact material ; Heavy metals
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Table 1 Main atomic emission spectra lines related parameters of Pb in 200—980 nm

Wavelength Relative o 4 " 8i~8k
. B 10° s cm cm

nm intensity

280.20 25 000 1. 60 10 650. 327 46 328. 667 5~7

283.31 35 000 0.58 0 35 287.224 1~3

363.96 50 000 0.34 7 819. 263 35 287.224 3~3

368. 35 70 000 1.50 7 819. 263 34 959. 908 3~1

373.99 25 000 0.73 21 457.798 48 188. 630 5~5

405.78 95 000 0.89 10 650. 327 35 287.224 5~3

406. 21 14 000 0.92 21 457.798 46 068. 438 5~3

Ay RAHEIEZ R B RBRITILR B, B, ARSI T BRI RE g, g AR RFIEIELL ik RELRDIFL

Note:A,; is the spontaneous transition probabilities of the characteristic lines; E, ,E, are the lower and upper excitation energies of the characteristic lines;g; ,

2, are the degeneracy degrees of the energy levels of the i,k lines
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