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Abstract Laser- induced breakdown spectroscopy(LIBS) has been used as a promising element analysis
technique with the advantages of in—situ detection and remote monitoring etc. It is a relatively new task to apply
LIBS to mosquito coil sample. In order to apply LIBS technique in the field related to environmental monitoring,
we use time- resolved LIBS to measure and analyze mosquito coil sample. Eleven kinds of elemental
composition of mosquito coil, which are Al, Mn, Mg, Sr, Zn, Ba, Na, Ca, Fe, Si and H, are identified. Based on
local thermodynamic equilibrium (LTE) assumption, the plasma temperature is obtained. The relative
concentrations of these elements are estimated by calibration—free method. The experimental result prove that
LIBS can be applied to the rapid and effective detection on the harmful elements.
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Fig.1 Schematic representation of the experimental setup
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Fig.2 LIBS spectra of mosquito coil sample at 240~670 nm recorded with delay time of 1000 ns, gate time of 500 ns and

laser pulse energy of 72 mJ
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Table 1 Spectral parameters of Ca lines considered in the calculation of plasma temperature

Species A/mm A /(10°s™) E. /eV i
Cal 299.50 0.37 6.02 3
Cal 299.96 0.28 6.02 3
Cal 300.09 1.58 6.02 1
Cal 300.69 0.75 6.02 5
Cal 300.92 0.43 6.02 3
Cal 428.30 0.43 4.78 5
Cal 428.94 0.60 4.77 3
Cal 429.90 0.47 4.77 3
Cal 430.25 1.36 4.78 5
Cal 430.77 1.99 4.76 1
Cal 431.87 0.74 4.77 3
Cal 442.54 0.50 4.68 3
Cal 445.48 0.87 4.68 7
Call 370.60 0.88 12.58 2
Call 373.69 1.70 12.58 2

13 Ca data
16+ — linear fitting
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Fig.3 Saha-Boltzmann plot of Ca I and Ca II lines
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Fig.4 Relative concentration of elements in mosquito coil sample given by setting C as a reference element
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