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Application of Laser-Induced Breakdown Spectroscopy (LIBS)
for In-situ Detection of Heavy Metals in Soil
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'Division of Earth Environmental System, College of Natural Science, Busan National University
’Deparment of Environmental Science and Engineering, Gwangju Institute of Science and Technology

Laser induced breakdown spectroscopy (LLIBS) is a recently developed analytical technique that is based upon the
measurement of emission lines generated by atomic species close to the surface of the sample, thus allowing their
chemical detection, identification and quantification. With powerful advantages of LIBS compared to the conven-
tional analytical methodology, this technique can be applied in the detection of heavy metals in the field. LIBS
allows the rapid analysis by avoiding laborious chemical steps. LIBS have already been applied for the determina-
tion of element concentration in a wide range of materials in the solid, liquid and gaseous phase with simplicity of
the instrument and diversity of the analytical application. These feasibility of rapid multi elemental analysis are
appealing proprieties for the in- situ analytical technique in geochemical investigation, exploration and environmen-
tal analysis. There remain still some limitations to be solved for LIBS to be applied in soil environment as an in-
situ analytical technology. We would like to provide the basic principle related to the plasma formation and laser-
induced breakdown of sample materials. In addition, the matrix effect, laser properties and the various factors
affecting on the analytical signal of LIBS was dealt with to enhance understanding of LIBS through literature
review. Ultimately, it was investigated the feasibility of LIBS application in soil environment monitoring by consid-
ering the basic idea to enhance the data quality of LIBS including the calibration method for the various effects on
the analytical signal of LIBS.

Key word : Heavy metal, In-situ analysis, LIBS, Soil, Matrix effect
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2006; Hou and Jones 2000; Martin et al., 1999).
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Fig. 1. Schematic drawing of a typical LIBS analytical consisting of a pulsed laser, optics for focusing the laser energy onto
a sample surface, optics for collecting the light produced during the LIBS reaction and delivering it to a spectrometer system for
resolution of the light spectrum, and a computer for system control and data processing and analysis(Harmon er al., 2000).
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Fig. 2. Intensity (a) and relative standard deviation (b) as a function of pulse number, in a series of measurements. The filled
circles refer to measurements carried out at the same site on the surface, and the hollow circles refer to measurements where

each pulse hits a fresh site. (Wisbrun et al.,1994).
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Fig. 3. Effect of the laser output energies on intensities
and on signal-to-noise ratio. Note that although the
intensity decreases monotonically, the signal-to-noise ratio
decreases significantly only at energies below 120 ml.
(Wisbrun et al., 1994).
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