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Development of a mobile system based on laser-induced breakdown
spectroscopy and dedicated to in situ analysis of polluted soils

ETF LIBS HARFIMNEANE HIBSLAHMBUEHERS (2006 )

Abstract: Principal Components Analysis (PCA) is successfully applied to L R e
the full laser-induced breakdown spectroscopy (LIBS) spectra of soil sam- ACTA

ples, defining classes according to the concentrations of the major ele-
ments. The large variability of the LIBS data is related to the heterogeneity
of the samples and the representativeness of the data is finally discussed.

Then, the development of a mobile LIBS system dedicated to the in-
situ analysis of soils polluted by heavy metals is described. Based on the

use of ten-meter long optical fibers, the mobile system allows deported
measurements. Finally, the laser-assisted drying process studied by the use of a customized laser
has not been retained to overcome the problem of moisture.

Keywords: LIBS; In-situ; Polluted soils; Data variability; Sample representativeness
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Laser-induced breakdown spectroscopy for polymer identification

HEF LIBS iR HEEW (2011)

Abstract: This study aims at differentiating several organic materials, particularly polymers,
by laser induced breakdown spectroscopy. The goal is to apply this technique to the fields of
polymer recycling and cultural heritage conservation. We worked with some usual polymers
families: polyethylene (PE), polypropylene (PP), polyoxymethylene, (POM), poly(vinyl chloride),
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polytetrafluoroethylene, polyoxyethylene (POE), and polyamide for the
Aggg&fﬁ%é& aliphatic ones, and poly(butylene terephthalate), acrylonitrile—butadiene—
CHEMISTRY styrene, polystyrene, and polycarbonate for the aromatic ones. The fourth
harmonic of a Nd:YAG laser (266 nm) in ambient air at atmospheric
pressure was used. A careful analysis of the C, Swan system (0,0) band
in polymers containing no C-C (POM), few C-C (POE), or aromatic C—
C linkages led us to the conclusion that the C, signal might be native,
i.e., the result of direct ablation from the sample. With use of these
results, aliphatic and aromatic polymers could be differentiated. Further
data treatments, such as properly chosen line ratios, principal component analysis, and partial
least squares regression, were evaluated. It was shown that many polymers could be separated,

including PE and PP, despite their similar chemical structures.

Keywords: Laser induced breakdown spectroscopy (LIBS); Polymer recycling; Cultural heritage;
Molecular signal; Chemometrics; Principal component analysis; Partial least squares

Aerosols Analysis by LIBS for Monitoring of Air Pollution by Industrial
Sources

ETF LIBS BIAREMITWESIERA (2011)
Abstract: In the context of the air quality improvement, there is an

AEROSOL

SCIENCE
AND TECHNOLOGY
enforcement purposes. Lots of pollutants are targeted; among them, ]

increasing need to monitor gas and particle emissions originating

from exhaust stacks (incinerators, foundries, etc.) for regulation

heavy metals are mostly found in particulate forms. Hence, there
is a need to promote the development of suitable on line analytical
techniques. To that end, laser-induced breakdown spectroscopy (LIBS)
appears to be a good technique. Indeed, it is quantitative, fast (<1
min), requires no sample preparation, and can be performed at remote

distance. The instrumentation is compact and offers the possibility
to be used for continuous and in-situ monitoring. Two different approaches have been tested by
several authors to analyze aerosols by LIBS, by focusing the laser either on particles collected
on a filter or directly into the aerosol. In this work, these two approaches, aiming at measuring
the mass concentration of micrometer metallic particles in air, are investigated and compared.
The experimental setup includes an aerosol source (an ultrasonic nebulizer producing a diluted
aerosol of CuSO4 particles); two sampling lines for particle sizes and, for reference concentration
measurements, a line for direct LIBS analysis; and a fourth one devoted to filter sampling for
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subsequent LIBS measurements. Calibration curves were obtained with those two experimental
approaches and the results are compared. In terms of sampling particles number, indirect analysis
appears to be more efficient than direct analysis for our experimental conditions. Better detection
limits were found with direct analysis when comparing the two approaches under similar sampling
conditions (analysis time and sampling flow).
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