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Quantitative evaluation of reaction-diffusion front by near-infrared-based
simultaneous imaging of temperature and concentration

Kakuta, Naoto
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Reaction-diffusion phenomena of aqueous solutions in microfluidic channels

were visualized by using a near-infrared-based technique for simultaneous imaging of temperature and
concentration. Variations in concentration distributions at the interface between two aqueous

solutions were used to determine the diffusion coefficient and its temperature dependence of each
solution. Regarding aqueous solutions of acid and alkali, the concentration distributions of
reactive substances and salt generated by neutralization were simultaneously obtained. Furthermore,
the effects of chemical reaction and diffusion on the instability of the interface, especially on
the onset time of convection, were investigated. The results obtained in this study indicate the

gtility of the imaging technique and the feasibility of quantitative analysis of reaction-diffusion
ronts.
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