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Measurement of exothermic reactions in micro-chemical chips by the near-infrared tem
perature imaging method

Kakuta, Naoto
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A simultaneous imaging system of the temperature and concentration of aqueous solu
tions in microchannels was developed. The principle of this method is based on the temperature dependence
of near-infrared absorption spectrum of water. The system acquires absorbance images at the temperature se
nsitive wavelength (1412 nm or 1905 nm) and at the isosbestic point (1442 nm or 1935 nm) alternately with
100 frames/s for each wavelength. The absorbance images of ethanol aqueous solutions with several conditio
ns of temperature and concentration in the microchannels were obtained, and using these images at the two
wavelengths, temperature and concentration images were constructed, which indicated the validity of the me
thod. In the neutralization experiments, the concentration changes of the acid and base solutions by the r
eaction were successfully shown.
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