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Characteristics of a fuel cell system as a system for organic synthesis
- Discussion from the standpoint of electroorganic synthesis -

Mitsutoshi Okano™!  Kento Takeuchi™>  Shoichiro Motoyama™

Characteristics of organic reactions in a fuel cell system were discussed from the standpoint of
electroorganic synthesis. Oxidation of 2-propanol to acetone was chosen as the model reaction to
examine the characteristics because the reaction is the simplest reaction and the product acetone
does not undergo any further reactions. The fuel cell was fabricated by using the oxidation reaction
compartment with the oxygen(air) reduction compartment. The current-voltage curve showed that
the reactions of the both compartments progress simultaneously. Formation of acetone from
2-propanol was confirmed by HPLC under the short circuit conditions and also under the electricity
generating conditions. The current (= reaction rate), in principle, depends on the reactions in both
compartments. Concerning the reaction compartment, the current depended on the concentration,
the flow rate, and the temperature. The reaction yield was 10 — 30% and the current yield was also
10-30%. The “cross over” of acetone was the main reason for the relatively low yields. High
volatility of acetone may be one of the reasons why significant amount of acetone was lost during the
experiment.
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