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Quantitative retrieval research of Pb in lead slime
by laser induced breakdown spectroscopy

YU Yang, ZHAO Nanjing, WANG Yin, FANG Li, MENG Deshuo, HU Li, MA Mingjun, LIU Jianguo

(Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics and Fine Mechanics, Chinese Academy
of Sciences, Hefei 230031, China)

Abstract: In order to achieve fast quantitative retrieval analysis of Pb in lead slime, Pb [:405.78nm was selected as
the analytical line. The influences of laser energy on the laser induced breakdown spectroscopy characteristics of Pb in lead
slime were discussed from three areas of spectral intensity, the ratio of signal and background and the relative standard
deviation of signal. Within the range of 23. 1mJ ~ 135.4m]J, line intensity increases linearly with the increase of laser
energy, the ratio of signal and background increases at first and then decreases, and eventually stabilizes. The relative
standard deviation of the signal decreases at first and then stabilizes with the increase of laser energy. The samples of lead
slime with different mass fractions were prepared and the calibration curve of Pb was obtained. The results show that within
the range of mass fraction of 0. 001118 ~0.20115, spectrum intensity has the good linear relationship with Pb content. The
correlation coefficient reaches 0.991. With this method , the relative error between measurement value and real value of Pb

content of lead slime is 8.72% . This method can provide fast and quantitative retrieval measurement of Pb in lead slime.
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Fig. 1 Schematic diagram of experimental setup
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Fig.2 Plasma emission spectrum of sample and graphite within the wave-

length range from 400nm to 410nm
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Fig.3 Relationship of spetrum intensity of Pb [:405. 78nm and laser ener-
gy
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Fig.4 Relationship of S/B of Pb 1:405.78nm and laser energy
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Fig.5 Relationship of RSD of Pb 1:405.78nm and laser energy
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Table I Measurement results of lead slime
aveleneth average intensity of value of | val relative
waveleng 100 spectrum/counts measurement B —
405.78nm 4873 0.048598  0.0447 8.72
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