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The Synthesis of Formic Acid and Methanol from Carbon Dioxide and Metallic Silicon Recycled
from Waste Solar Panel Catalyzed by Fluoride Catalyst ('School of Materials and Chemical
Technology, Tokyo Institute of Technology, *Renewable Energy Research Center, National
Institute of Advanced Industrial Science and Technology, 3JST PRESTO) O Kaiki Nakao,!
Chihiro Nakagawa,! Ria Ayu Pramudita,! Toshimitsu Mochizuki,? Hidetaka Takato,> Yuichi
Manaka,'? Ken Motokura'>?

The utilization of carbon dioxide as a carbon source to yield high-value chemicals would
provide an easier transition to a more sustainable chemical process. In this study, we report formic
acid and methanol synthesis catalyzed by fluoride salts using carbon dioxide and metallic silicon
which recovered from the solar panel production process as a raw material. Tetrabutylammonium
fluoride (TBAF) showed the highest activity, and the highest formic acid yield was achieved when
using DMSO as the solvent. The product yield increased as the size of powdered silicon became
smaller. The highest methanol yield was achieved when 7bar of CO, was used. The reaction
results using *CO, and DO indicate that formic acid and methanol have their origin in CO, and
H20.
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