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Synthesis and characterization of covalent organic frameworks by electrochemical reaction

(‘School of Materials and Chemical Technology, Tokyo Institute of Technology,)

OTomoki Shirokura', Tomoki Hirohata', Ryoyu Hifumi', Ikuyoshi Tomita', Shinsuke Inagi'

Covalent organic frameworks (COFs) are a crystalline porous material consisting of only
organic molecules, which are applied to molecular separation and storage, catalysts and
electrode materials'. However, it is synthesized in bulk under heat and pressure, which poses
challenges for their molding and fixing on substrates. In this study, we successfully synthesized
imine-linked COFs thin film on the electrode by using an electrogenerated acid near the
electrode, which exhibit high crystallinities and porosities. A variety of imine-linked COFs can
be synthesized under the mild conditions with controlled film thickness.

Keywords : covalent organic frameworks; electrosynthesis, electrochemical oxidation, porous
material; imine bond
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Figure. (left) Use of electrogenerated acid (EGA) for COF synthesis on the electrode. (middle) SEM
images and (right) SAXS diffraction pattern and N, adsorption and desorption isotherms (77 K) of the
obtained COF.
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