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Figure 1 : Calibration curves of Chromium and

The LIBS (Laser-Induced Breakdown Spectroscopy) technology is an Barium
elemental analysis known for being a non-destructive and a semi-quantita-
tive method. Moreover, it covers a large field of applications. Indeed,
thanks to that technology, it is now possible to analyze a variety of
elements from art pieces to fingerprints to rocks for instance. Besides,
experiments are fast and easy, and remote measurements can also be
practiced. That is why this developing technology has been chosen: the
objective is to be able to analyze glass pearls (glass incorporated into a
matrix). Calibration curves were plotted with elements of known
concentrations. Using those curves will allow finding the LoD of some
elements in order to determine the performances of the LIBS.
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To determine calibration curves with each element from the pearl, the
Czerny-Turner spectrograph which covers a spectral range of
approximately 30nm was used. A plasma was created into the glass by a
266 nm ns Nd:YAG laser with an energy of 12 mJ. The light produced was
collected by an optical fiber and the spectra were recorded using an Inten-
sified Charge Coupled Device (ICCD). Measurements were carried out in
ambient air at atmospheric pressure since the cameras are really fragile
pieces. A tiny portion of matter was ablated by means of the laser by a
10x10 matrix sites. The duration of an experiment is typically about 1 min.
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Calibration curves were plotted with 8 reference samples in order to quan- - . :“:“: "
tify unknown pearls then. Afterwards, we could carry out a quantitative
analyze however, it is not the subject of this article. Firstly, the pearls were
analyzed from the least concentrated to the most concentrated in Chro-
mium and Barium amongst others shown in table 1. The results are illus-
trated in figure 1. An excellent linearity is observed. Moreover, the obtai-

ned LoDs are almost always below ppm. Determining the concentration of
the unknown pearls in the elements The LIBS performances are shown through

those results since elements below the

ppm degree can be detected.
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Table 1 - Results of all the calibration samples
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