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Development of Nanographene—based Electrochromic Materials

WEREE IR E R TRB AR e m 77 o e B

AN s

o

Ryo Sekiya

Electrochromism is a reversible color change of chemicals by applying voltages. Because of
color—-to—color or color—to—transparent changes, electrochromic (EC) materials have been utilized
in various areas. In this work, we developed nanographenes (NGs) with EC function in the near—infrared
(NIR) region. Such EC materials can control the transmittance of the NIR light and regulate the
temperature inside buildings, cars, airplanes, etc. We tried to develop such materials by the chemical
functionalization of NGs with organic functional groups. The installation of organic functional
groups into NGs offered chemically modified NGs. Among the chemically modified NGs, we investigated
the EC function of triphenylamine—embedded NGs. The NGs showed the absorption band covering the
visible region and the absorption edge was extended over 800 nm. Upon applying the voltage to the
solution, not only the absorbance in the visible region but that in the NIR region was increased
by 50%-60% at the applied voltage of 1.1 V. The change of color can be repeated at least three times

Density functional theory calculations informed that the electronic interaction between the

installed triphenyl amine unit and nearby the edge is responsible for the EC function.
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