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Collisional reaction of droplets observed by atmospheric IR-laser ablation
mass-spectrometry
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[Abstract] It is important to observe an initial step of chemical reactions between two
different solutions. We developed a novel method to observe the reaction by a droplet
collision combined with an atmospheric IR-laser ablation mass-spectrometry. A precipitation
reaction of CaCl, and CsF in an aqueous solution was employed as the reaction system, where
an insoluble CaF is produced in the solution. Droplets of agueous 100 mM CaCl, and 200
mM CsF were subjected to collide and irradiated with a pulsed IR-laser. The IR laser was
focused at position 0.1 mm apart from an inlet orifice of a mass spectrometer. lons,
Cs*(CsF)n(CsCl)m were observed in the mass spectra. Abundances of F~ and CI- are measured
as a function of the elapsed time from the droplet collision to the IR-laser irradiation. The
abundance ratio, F/CI" decreases gradually and levels off within 1300 ps. A rate constant of
the precipitation reaction was estimated as 8.6 X 10° M1s™,
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Fig. 1. Experimental setup
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Fig. 2. Mass spectra of positive ions produced from
two droplets of 100 mM CaCl, and 200 mM CsF
aqueous solution, (@) 0 pus and (b) 500 ps after
collision.
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Fig. 3. Time evolution of I¢/lci: blue 100 mM CaCl;

and 200 mM CsF aqueous solution, orange 50 mM
CaCl; and 100 mM CsF aqueous solution.
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