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High sensitivity observation of initial process of chemical reaction by
droplets collision and Raman image analysis
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[ Abstract] Initial steps of chemical reactions between two different solutions are of
importance in chemistry. In the initial steps, chemical reactions proceed at the interface of two
solutions. Therefore we have employed a droplet collision which allows us to selectively
observe the liquid interface by a cavity enhanced Raman spectroscopy. However we have not
succeeded in observing chemical reaction in the very early stage of the droplet-collision
reaction because cavity enhancement does not occur. In the present study, we aim to observe
the initial step of a neutralization reaction of 0.5 M H>SO4 and 1 M NH3 by a Raman image
analysis. The image measurement is more sensitive than spectral analysis because there is no
loss of the Raman scattered light by a grating or a slit. We first confirmed the linearity of the
Raman image intensity and the Raman spectral intensity of the product species. Then, we
observed a spontaneous Raman scattering image of the product species, which allows us to
observe the initial step of the reaction.
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