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Infrared absorption measurements of aqueous solution samples are difficult due to the high
absorption by water. Generally, the concentration of dissolved carbon dioxide in an aqueous
solution is calculated theoretically after measuring total carbon dioxide using non-dispersive
infrared spectroscopy. We have realized an infrared absorption measurement of dissolved
carbon dioxide in water by a multiple total reflection method (infrared optical waveguide) using
a sapphire rod in the optical path. A hydrophobic porous polymer film on the sapphire rod
surface reduced the effect of background absorption by water to a negligible extent . Dissolved
carbon dioxide in the sample penetrated into the hydrophobic polymer membrane and absorbed
infrared light propagating through the optical path, making direct measurement of dissolved
carbon dioxide possible. Furthermore, since the substance permeating into the membrane was
the object of measurement, it was possible to quantify not only gas components but also organic
substances such as ethanol and acetonitrile dissolved in water. The feature of this method is
that it is possible to measure such aqueous samples without pretreatment.
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