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Trace Species Measurement in Exhausts Using Laser Induced Breakdown Spectroscopy
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Abstract : The rapid and precise element measurement technique of trace species, such as mercury, iodine, and strontium
is important for various applications, especially for trace species analysis in exhausts. The trace elements such as mercury,

iodine, arsenic, and strontium were measured by laser-induced breakdown spectroscopy (LIBS) and laser breakdown time-of-

flight mass spectrometry (LB-TOFMS) for comparison of the corresponding detection features. Emissions and ion signals are
detected by LIBS and LB-TOFMS to evaluate elemental composition. Multi-photon ionization and electron impact ionization

in the plasma generation process can be controlled by the pressure and laser pulse width. According to the experimental
results, the detection limits of mercury and iodine in N2 were 3.5 ppb and 60 ppb using low pressure LIBS. The mercury and
iodine detection limits using LB-TOFMS were 1.2 ppb and 9.0 ppb. The detection systems of LIBS and LB-TOFMS can be

selected depending on the condition of each application.

Key Words : Trace species detection, Laser-induced breakdown spectroscopy (LIBS), Laser breakdown time-of-flight mass
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Fig.1 Application of LIBS to coal-fired power plant.
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Fig.2 Experimental Apparatus.
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Fig.3 LIBS Spectra of Hg, CHsl, and Sr[Cs(CH3)s]2 using 1064 nm
laser irradiation (Hg: pressure 6600 Pa, CH3l: pressure 400 Pa,
Sr[Cs(CH3)s: pressure 2600 Pa) [21].
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Fig.4 Hg detection characteristics by LIBS usng 1064 nm laser
irradiation (pressure 2000 Pa) [14].
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Fig.5 LB-TOFMS Spectra of Hg, CHsl, and As using 532 nm laser
irradiation (pressure: 0.15 Pa) [21].
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Fig.6  Signal intensity dependence on Hg concentration using
LB-TOFMS (532 nm laser irradiation, pressure: 0.056 Pa) [21].
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Table 1 Detection limits of Hg and iodine under different conditions [21].
Species LIBS (ppb) LB-TOFMS (ppb)
Hg Todine Hg Todine
Conditions ns 35 ps ns 35 ps ns 35 ps ns 35 ps
Buffer gas 1064 nm 1064 nm 1064 nm 1064 nm | 532nm 532 nm 532nm 532 nm
Air 450 30 2660 3440 l l l l
N2 3.5 - 60 210 2.2 1.04 8.4% 9.9

(12)
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