A LIBS-based field instrument for fast monitoring of metal
contaminated sites.
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Abstract:

The need for fast, reliable and cheap monitoring of contaminated sites is widely recognized.
Whether the goal is to contain the contaminant or to remediate it, the site must be routinely
sampled and monitored. Moreover, reliable estimation of the contaminant is critical to ensuring
that remediation is proceeding sufficiently to protect human health and the environment. In
particular, when plants are used to remove or contain contaminants, as in the case of
phytoremediation, the goals are reached in a long time and many analyses are required to evaluate
the remediation efficiency with time. Conventional characterization techniques require extensive
sampling and analyses, which are costly, time consuming and can result in high levels of
personnel exposure. So many operators are turning attention to new technologies in order to
optimize (i.e. minimize) remediation costs just starting from an effective, accurate, and low cost
characterization. Portable analytical instruments can be a useful alternative to traditional
laboratory analyses. We tested a transportable system based on LIBS (Laser Induced Breakdown
Spectroscopy) technique for fast multi-element in situ measurements of contamination of heavy
metals. The technique is based on the detection of light emitted from a micro plasma produced by
a short laser pulse. The high temperature of the plasma ionizes the material of the sample and
after few microseconds atomic lines are emitted. No sample preparation is required. An own
made procedure to find out trace elements in the sample and to determine the chemical
concentration is used. Preliminary data on the application of LIBS technique are reported. LIBS
has been used to carry out measurements of metals concentration in soil and dry vegetal samples
from different contaminated sites. The same samples have also been analysed by traditional
laboratory analyses that comprehend different steps: drying, digestion and metal analysis by
Atomic Absorption Spectrometry. Results obtained from LIBS showed a good correlation with
data obtained with AAS. In particular, in the case of the contaminated site characterization LIBS
makes possible an easy delimitation of areas showing a metals concentration over the legislation
limits, where further investigations are required. Speeding up the characterization procedure
decreases investigation costs and increases the quantity of data. So more accurate spatial
information is obtained, that leads to lower cost of remediation.
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