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要約

The evolution of a chemical reaction on a droplet was studied by letting a drop containing the pH indicator bromothymol blue fall into alkaline liquid and, for comparison, into distilled water. For obtaining data with high spatial and temporal resolution, an ultra-high-speed camera is used. Chemical and physical properties of the evolving processes are dominated by different mechanisms in an initial phase up to 3 ms and in a later phase (3−50 ms). We find deformation of the droplet together with the chemical reaction starting along the equatorial line of the droplet. No reaction takes place at the advancing edge, where the drop impacts on the surface of the solution. Small vertical fingers emerge from the front equatorial line within 1.5 ms. Neither cuvette size nor initial height of the droplet affect these phenomena. It appears that a local chemical reaction due to the deformation of the droplet and heat diffusion play major roles during this early reactive stage. On the other hand, we find that many aspects of drop dynamics in the later phase, except flare formation, resemble those observed in previous studies, such as cavity formation and hydrodynamic fluxes influencing the drop itself, as well as the liquid surrounding it. Here, the presence of the pH indicator helps to detect dependencies on cuvette size, as well as on initial height of the droplet. The occurrence of flares may be due to the formation of a thin layer of reacted bromothymol blue the inner surface of the cavity.
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