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Artificial Photosynthesis System Producing Formic Acid 3 - Separation of formic acid from a
potassium phosphate buffer electrolyte - (Toyota Central R&D Labs., Inc.) Masahito Shiozawa,
Yoshihiro Kikuzawa, (ONaohiko Kato, Yasuhiko Takeda

We are developing highly efficient large-sized artificial photosynthetic cells that reduce CO,
to organic valuables. The newly designed 1 m?-sized cell consisting of an electrochemical
reactor and crystalline silicon solar cells converted CO; to formate with a high conversion
efficiency of 10.5%"?. Thus, the next challenges are to extract and condense the formic acid
in a potassium phosphate buffer (KPi) aqueous solution used as the electrolyte. Formic acid
contained in pure water (0.01 molar) was extracted with a high extraction rate in the form of a
salt with trioctylamine (NOcts;), which is an organic base, using an extractant consisting of
NOct; and an organic solvent. However, the extraction rate lowered when this extractant was
applied to formic acid dissolved in the KPi electrolyte. NMR analyses revealed that the formic
acid formed potassium formate and hence did not bind to NOct;. In this study, we improved
the extractant by adding phosphoric acid for protonating the potassium formate to formic acid.
In addition, the composition of the KPi electrolyte was adjusted to reduce the amount of the
phosphoric acid required. We used a compact mixer-settler for the extraction process. As a
result, the NOct; salt of formic acid was extracted at a high rate of 82%.
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