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High sensitive detection of mixed elements in an aqueous solution by laser-induced
breakdown spectroscopy with an ultra thin liquid film
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For aqueous-solution-based elemental analysis, we used a thin liquid sheet
(p m-scale thickness) in laser-induced breakdown spectroscopy (LIBS). In this study, we developed LIBS
methods for a liquid phase to improve detection sensitivity. The hydrodynamics of liquid flow induced by
the laser pulse was analyzed by laser flash shadowgraph imaging. Time-resolved observation of the
hydrodynamics and plasma emission suggests that the dependence of the signal-to-background ratio on the
liquid-sheet thickness is correlated with the volume of flowing liquid that interacts with the laser
pulses. The detection of elements in aqueous solutions was performed for Na, Rb, and Cs by using the
sheet flow. Present work achieved high-sensitive analysis for alkali metals. And also we performed LIBS
measurements with the sheet flow for the simultaneous determination of 14 elements in simulated
high-level radioactive waste liquid and discussed the application potential as a tool for onsite
monitoring.
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Elements | C(ppm) | Species | A (nm) ta
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Rb 126 Rb 1 780.023 30
Cs 941 Csl 852.125 70
Sr 273 Sril 407.771 | 20
Ba 538 Ba ll 455.403 20
Mo 1,140 Mo | 390.295 20
zr 1,212 Zr | 360.119 | >20
Ru 746 Rul 349.894 25
Rh 148 Rh 1 369.236 | 17.5
Pd 483 Pd 1 340.458 25
La 425 Lall 394.910 10
Ce 829 Cel 569.923 20
Pr 396 Pr 1l 422.293 10
Nd 1,394 Nd 11 430.358 10
Sm 299 Sm Il 359.260 10
Fe 500 Fe l 373.713 20
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