P2-2pm-01 BALZS H103BFES (2023)

FHREEABRMETDAIRER VAT L1 —ARIEREEAHRES
i E RO HH I & 5 FEAFKB R 5D FEO S IR—
(B EHRF) OXIE RAL - Hi% FA

Artificial Photosynthesis System Producing Formic Acid 1 - Separation of Formic Acid from a Dilute
Aqueous Solution by Extraction Using an Organic Base and Solvent - (Toyota Central R&D Labs., Inc.)
OYoshihiro Kikuzawa, Masahito Shiozawa

We are developing an artificial photosynthesis system that provides formic acid (HCO,H)
from CO» by using sunlight energy. Recently, we constructed a 1 m>-sized photosynthetic cell
with a high efficiency of solar-to-HCO,H energy conversion (10.5%) Y. However, the
concentration of the synthesized HCO,H solution is dilute (0.01-0.03 mol/L), so separation and
concentration are necessary for storage and utilization. Herein, we reported HCO,H extraction
from its solution in pure water with low energy consumption, using trioctylamine (NOct3) as
an organic base and dichloromethane (DCM) as an organic solvent (Fig.1). While the rate of
HCO;H extracted from an aqueous solution (0.10 mol/L) by NOct; only was low (8.8%), the
extractant consisting of NOct; and DCM notably improved the extraction rate (79%). In
addition, a concentrated HCO,H solution was obtained (0.85 mol/L) after a removal of DCM
from the latter extract by evaporation in a reduced pressure. In a similar way, a dilute aqueous
solution of HCO,H (0.01 mol/L) gave a 0.51 mol/L HCO,H solution (64%).
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