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Real-time monitoring of heavy metal components of fine dust
air pollution using laser-induced breakdown spectroscopy
and spark-induced breakdown spectroscopy
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Abstract:

South Korea is dealing with the “social disaster” being unleashed by air pollution, after record levels of fine
dust regularly covers the country in recent years. Some of the major cities suffered high concentrations of
dangerous PM 2.5 particles. To complement emergency measures to reduce such dust pollution, the elemental
analysis of the toxicity related to heavy metal components must first be conducted.

A spark which is an electrical discharge by a high voltage at low current can produce the plasma breakdown
when the applied voltage is higher than the ambient surrounding of the electrodes. When such spark-induced
breakdown occurs, plasma is created, and the emitted light can be analyzed. In this study, LIBS (laser-induced
breakdown spectroscopy) and SIBS (spark-induced breakdown spectroscopy) have been utilized to detect and
analyze the elemental information on fine dust. In particular, the chemical information of heavy metal elements
with respect to dust particle size, concentration, relative humidity, and temperature is examined using LIBS.
Then, multiple band-pass filters that pass only the heavy metal wavelengths are utilized in a compact SIBS
device. The algorithm that integrates the electrical signal expressed in time units is standardized based on the
optimal LIBS gate delay for each element. Subsequently, the real-time monitoring device for the heavy metal
concentration in fine dust is described.
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Fig.1 Detection process for heavy metal components in fine dust using spark-induced plasma emission.



