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Fluorescence enhancement reaction by droplet collision of dansyl chloride
solution and isopropylamine

oArin Shigeyama, Hiroya Asami, Jun-ya Kohno
Graduate School of Science, Gakushuin University, Japan

[ Abstract] We focus on the reaction between dansyl chloride (DNS-CI) and isopropylamine
(IPA), where fluorescence enhances by formation of amide. The reaction triggered by droplet
collision was observed by irradiation of a pulsed laser onto the colliding droplet. The
fluorescence intensity were calibrated with the concentration of the product species, and the
rate constant was obtained. The concentration of DNS-A increases almost linearly to the
reaction time in the range of 10 - 50 ps after collision, which shows that we observe
fluorescence enhancement of the reaction droplet was the initial stage of the fluorescence
enhancement reaction by mixing the solution. The rate constant of the mixing reaction by the
droplet collision was 466 + 22 LmolZs?. On the other hand, the rate constant of the same
reaction in bulk solution was measured to be 10.74 + 0.03 Lmol*s™. In the vicinity of the
interface, the solvation of the molecule is incomplete and the reaction point is free from
solvation. As a result, the reaction rate constant is increased.
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Fig.1, (a) Fluorescence image of DNS - Cl / MeCN
solution (right) and IPA (left) and (b) fluorescence
spectrum of colliding droplets. The elapsed time
after the collision is (1) 10, (2) 20, (3) 40, (4) 50 ps.
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Fig.2, Elapsed time dependence of fluorescence
intensity and [DNS-A]
(A) Fluorescent intensity of collision droplets of
DNS-Cl and IPA
(B) Fluorescent intensity of collision droplets
between known [DNS-A]
(C) |DNS-A] generated by droplet collision of
DNS-CIl and IPA
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Fig.3, Elapsed time dependence of fluorescence
intensity in bulk solution. Black line is
measurements and red line is calculation.



